Environmental Monitoring Plan
Browns Island Landfill
Marion County

Prepared for

Marion County Department of Public Works
Environmental Services

5155 Silverton Road NE

Salem, Oregon 97305

Prepared by

Parametrix

700 NE Multnomah, Suite 1000

Portland, OR 97232-4110

T.503.233.2400 T. 360.694.5020 F.503.233.4825
WWw.parametrix.com

March 18, 2013 | 275-2063-007


http://www.parametrix.com/

CITATION

Parametrix. 2013. Environmental Monitoring Plan
Browns Island Landfill

Marion County. Prepared by Parametrix, Portland,
Oregon. March 18, 2013.






Environmental Monitoring Plan
Browns Island Landfill

Marion County

Marion County Department of Public Works

TABLE OF CONTENTS

1.

INTRODUGCTION ...ctitiiiiieeee sttt e e e e e e st e e e e e e e s s s ereaaeeeeseasnssneeeeeeaeeaanns 1-1
1.1 EMP HISTORY Lottt ene e 1-1
1.2 PLAN ORGANIZATION ..ottt st et e e sae e snae s 1-2
1.3 SITE LOCATION AND OPERATING BACKGROUND........cccoovriiriniiiieieinins 1-2
IR T R T 1 (= oo L1 o PR PRR 1-3
1.3.2  Site DESCIIPLION ..eeiie et et e sre e s esneennes 1-3
1.3.3  Site DeVEIOPMENTS......c.eeiiciie e 1-3
1.3.4  Composting FaCHlity ........ccccoeiiiiicc e 1-3
1.3.5  ON-Site Water SUPPIY ...ccvviiiiiiiiie ettt 1-4
1.3.6  AdJacent PrOPEITIES .....oooviieiie ittt s eneas 1-4
1.3.7  Site MONITOIING . ..ccueiiiiieieieeee ettt st seeeneas 1-5
1.4 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS........ccoe et 1-5
141  GeologiC CONUITIONS .......cviiiriiieieieieis ettt 1-6
1.4.2  Hydrogeologic CONAItioNS...........cceiiiieiiiiiiecc e 1-6
SITE MONITORING BACKGROUND.......ccoiiiiiiiiiiee ettt 2-1
2.1 MONITORING WELL NETWORK ..ottt 2-1
2.1.1  Network DeVEIOPMENT........ccocviiiic et 2-1
2.1.2  Completion DEPLNS ......c.cov i 2-2
2.1.3  Background MONITOTING .....cccociiieiiiiciece e 2-2
2.1.4  Network AGJUSIMENTS .....ccv it s 2-2
2.1.5  WEII SUINVEY ..ottt et nns 2-3
2.2 GROUNDWATER QUALITY .ottt 2-3
N R €10 N = 1 1o [T T 1 2-4
2.2.2  GQAR Update FINAINGS .....coveriiieiiieeie e 2-4
2.2.3  Annual Monitoring Report FINAINGS .......ccoevveiiriienie e 2-5
2.2.4  Organic Constituent DEteCTIONS.........ccoviiririirieieiee e 2-5
2.2.5  River Water QUAITLY .......cccoiiiiiiieiiiiise e 2-7
GROUNDWATER MONITORING PLAN ..ot 3-1
3.1 GROUNDWATER QUALITY MONITORING POINTS ......ccccoiieiieeviee e 3-1
3.2 MONITORING SCHEDULE ......cccoiiiiiiiiiieiee e 3-2
3.3 COMPLIANCE BOUNDARY AND CONCENTRATION LIMITS......cccccennne. 3-2
3.4 REVIEW OF GROUNDWATER QUALITY RESULTS ......ccoeeiieeieecee e 3-2
3.4.1 Routine Event Data Review ACtion Criteria ..........ccocevvrvvieniienenensieeiniens 3-3
3.4.2 Resampling Event Data Review Action Criteria..........ccccoeveviveveeniennseennenn, 3-3
3.5 DATA ANALYSIS AND EVALUATION.....cocotitiiieieieiest e 3-4
3.5.1 Data QA/QC ...t 3-4
3.5.2 Data Presentation and ANAIYSIS ..o 3-4

March 18, 2013 | 275-2063-007 i



Environmental Monitoring Plan
Browns Island Landfill

Marion County

Marion County Department of Public Works

TABLE OF CONTENTS (CONTINUED)

3.6 REPORTING....coiiiitiirieestei ettt
3.6.1  Annual Water Quality Monitoring Report..........cccccoecevevevenvnvneenn.
3.6.2 DEQ Laboratory Split Sampling Report ........cccoceeveiiviveieneeeeee,

3.7 REDUCTION IN MONITORING .....ccccoiiiiiiiiiiiiiiinceiees

4. REFERENCES.......oooiiii e

APPENDICES
A Solid Waste Disposal Site Closure Permit Number 255

B  Monitoring Well Logs, 1997 Well Evaluation & Upgrade Report
C  Well Logs on Record - Sections 29 thru 32
D  Property Owners and Zoning within ¥2-mile of the Site
E Nitrate Investigation — 2007/2008
ATTACHMENT

A Sampling and Analysis Plan

LIST OF FIGURES
1 Site Location
2 Facility Map
3 Aerial Site Map
4 North/South Cross-Section
5 Well Cross-Section A-A’

LIST OF TABLES
1 Monitoring Well Summary Data
2 Sample Location Summary — 1974 through 2000
3 Water Quality Sample Locations, Frequency, and Schedule
4

Water Quality Monitoring Parameters

i March 18, 2013 | 275-2063-007



Environmental Monitoring Plan
Browns Island Landfill

Marion County

Marion County Department of Public Works

1. INTRODUCTION

This March 18, 2013 Environmental Monitoring Plan (EMP) for the Browns Island Landfill
(B1) is an update completed to reflect changes to the site’s groundwater monitoring program
that have occurred since development of the April 26, 2001 EMP. Select elements of the
April 26, 2001 EMP were updated on September 22, 2005. This EMP for Bl address
environmental monitoring requirements set forth in Section 14 of Solid Waste Disposal Site
Closure Permit Number 255, issued on May 4, 2006, for Bl. A copy of the Bl Solid Waste
Disposal Site Closure Permit (the closure permit) is presented in Appendix A for reference
purposes.

Environmental monitoring is required at solid waste disposal facilities to evaluate the
performance of engineered control and containment systems and the magnitude and
significance of any leachate or gas release impacts from the landfill on human health, welfare
and safety, and the environment (DEQ 1996). Environmental monitoring at the Bl consists of
groundwater quality monitoring. This EMP update considers site-specific conditions to
provide a monitoring program that address closure permit requirements while being
protective of human health, welfare and safety, and the environment.

The Browns Island Landfill operated as a municipal solid waste disposal facility for the City
of Salem and surrounding Marion County area from April 1967 until September 1986 with
final closure approval granted in September 1987. The total area of the landfill complex is
approximately 87 acres. An unfilled approximately 8 acre area located near the north central
portion of the landfill is currently being filled with construction and demolition debris under
Solid Waste Disposal Site Permit Number 399. A 4.5-acre composting facility located on the
east central portion of the landfill was constructed in September 1999.

1.1 EMP HISTORY

Groundwater quality conditions at the site have been monitored through a network of
monitoring wells since 1974. The wells were originally sampled by the DEQ Laboratory on a
semi-annual frequency until March 1995 when Marion County assumed site monitoring.
Following county assumption of site monitoring in 1995, the April 19, 1996 EMP was
completed as required by the closure permit issued on October 11, 1995.

The EMP was updated on April 26, 2001 to reflect monitoring modifications and adjustments
that had occurred since completion of the April 19, 1996 EMP. These modification and
adjustments were based on additional site characterization and data analysis that resulted in
the recommendation and approval for several adjustments and modifications to the facility’s
groundwater monitoring program. Site activities completed between the April 19, 1996 and
the April 26, 2001 EMPs included:

e Monitoring Well Evaluation — An evaluation of the monitoring well network was
completed in 1997 to assess the characteristics and integrity of the existing
monitoring wells at the site. This evaluation effort and findings are presented in the
Monitoring Well Evaluation Plan (Parametrix 1997a) and the Monitoring Well
Upgrade Report (Parametrix 1997b). Appendix B includes the 1997 monitoring well
evaluation plan and upgrade report along with associated correspondence.

e Groundwater Quality Assessment — A Groundwater Quality Assessment Update
Report (GQAR) (Parametrix 1998) was completed to further evaluate groundwater
quality conditions at the site, evaluate facility impacts to the Willamette River, and to
modify the monitoring well network based on the report findings. The 1996 BI
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Groundwater Quality Assessment Report (Parametrix 1996) compiled and evaluated
available groundwater quality data collected at the site since April 1985.

Select portions of the April 26, 2001 EMP were updated on September 22, 2005 to reflect
modifications and adjustments that had occurred to the site’s groundwater monitoring
program. Specifically, the September 22, 2005 EMP update incorpoarated permit-specific
concentration limits approved by the DEQ in a letter dated May 5, 2005.

This March 18, 2013 EMP update incorporates modification and adjustments that had
occurred to the site’s groundwater monitoring program since the September 22, 2005 EMP
update. Monitoring modifications and adjustments since 2005 include use of dedicated
sampling pumps, low-flow sampling methodology, and adjustments to the site’s sample
analysis schedule. This 2013 EMP update also identifies changes that have occurred in land
use of properties adjacent to the landfill complex and results of a nitrate investigation
completed in 2007 and 2008.

1.2 PLAN ORGANIZATION

1-2

The DEQ’s Solid Waste Permit Guidance (DEQ 1996) was referenced in the development of
this plan. This EMP update maintains the structure originally presented in the April 26, 2011
and is organized in the following manner:

e Section 1 - Introduction. This section presents site location and operations
background, site characterization activities, geologic and hydrogeologic conditions,
and area climate. Current and proposed uses of properties adjacent to the site are also
described.

e Section 2 — Site Monitoring. This section presents background information on the
site’s monitoring history. The groundwater monitoring network established at the site
is described. Historical groundwater quality conditions are presented.

e Section 3 - Groundwater Quality Monitoring Plan. This section describes
groundwater quality monitoring program for the site and monitoring elements such as
schedule, analysis, data review, evaluation, and reporting.

e Attachment A contains a site-specific Sampling and Analysis Plan (SAP). The Bl
SAP describes the procedures recommended for obtaining and documenting water
quality samples collected at the site.

EMP appendices contain the following supporting information:

e On-site well logs with installation details and recorded upgrades (Appendix B).
Documentation associated with a well evaluation and upgrades completed during
1997 are also presented.

o Well logs on recorded at the Oregon Water Resource Department for Township 7
south, Range 3 west, Sections 29 through 32 (Appendix C). As indicated on a map
contained in Appendix C, portions of Bl are situated in four sections. The Marion/
Polk County line is located in the middle of the Willamette River

e Landowners and property zoning within a half-mile radius of the site (Appendix D).
This listing includes landowners located in both Marion and Polk Counties.

e Activities and findings associated with a nitrate investigation completed during 2007
and 2008 (Appendix E). The material was presented in the 2007 and 2008 Bl Annual
Water Quality Monitoring Reports.
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References cited are presented in Section 4.

Attachment A to the EMP contains the SAP. There are two attachments associated with the
SAP. Attachment 1 presents sampling field data sheets. Attachment 2 contains an electronic
file of the current designated laboratories quality assurance program (QAP). This QAP is
contained on a compact disc.

It is expected that elements of this EMP will continue to be revised from time to time as site
conditions and monitoring objectives change. Consequently, this EMP is presented in three-
ring binder format to allow for portions of the document to be updated or amended without
full plan revision.

1.3 SITE LOCATION AND OPERATING BACKGROUND

Background information regarding the site’s location, setting, and operation is presented
along with an overview of geologic and hydrogeologic conditions based on findings
presented in the GQAR Update.

1.3.1 Site Location

The Browns Island Landfill is located in Marion County approximately 1.5 miles west of
Salem, Oregon (Figure 1). The site is located in the northeast ¥ of the northeast ¥ of Section
31 and the northwest ¥ of Section 32, Township 7 South, Range 3 West and situated on
Browns Island, a Quaternary (Holocene) river alluvium deposit. Browns Island is bordered
by the Willamette River on its north and west sides, and by unnamed interconnecting sloughs
on its south and east sides.

The landfill complex (total area of approximately 87 acres) is enclosed within a flood
protection berm that is elevated approximately two feet higher than the 100-year flood level.
The site is located in and bounded by an area zoned as urban transition. The area around the
site was historically used for agricultural purposes but has more recently transitioned over to
conservation reserve enhancement use in an effort to protect environmentally sensitive land,
decrease erosion, restore wildlife habitat, and enhance water quality in the floodplain area
adjacent to the Willamette River. Figure 2 presents a facility site map based on a May 8,
2012, aerial photograph of the site.

1.3.2 Site Description

Bl operated as a municipal solid waste disposal facility for the City of Salem and the
surrounding Marion County area from April 1967 until September 1986. The Department of
Environmental Quality (DEQ) granted final closure approval in a letter dated September 8,
1987. Landfilling began in the central portion of the site in 1967 and expanded onto City and
County land in the mid to late 1970s. From 1979 through 1986, landfill expansion was
toward the west onto adjacent private (former Trussell) property. The approximate fill
thickness is 35 feet in the older eastern portion of the site and 40 feet in the western area of
the landfill. The County secured water rights appurtenant to the former Trussell property and
a major portion of the adjoining City of Salem property and purchased the Trussell property
in 1997. In 2003, surface water irrigation rights were leased back to the State of Oregon as
part of the Conservation Reserved Enhancement Project completed at the site.

When the use of the site as a municipal landfill was terminated, there remained an unfilled
area (a former gravel pit) of approximately eight acres located near the north central portion
of the landfill (Figure 2). This unfilled area, originally bordered on the north by the protection
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berm and by completed areas on all other sides, is currently being filled with construction and
demolition debris under Solid Waste Disposal Site Permit Number 399.

1.3.3 Site Developments

Several site developments have occurred since completion of the 1996 EMP. These
developments include construction of a composting facility over a portion of the eastern fill
area; conversion of the former Trussell domestic water well to an operations water supply
well; and conversion of land north and east/southeast of the landfill from cropland through
conservation reserved enhancement program to become part of the Minto-Browns Island Park
complex. Aggregate mining is occurring east of the site with a plan to ultimately create a lake
that would be integrated into the park complex.

1.3.4 Composting Facility

Construction of the Bl composting facility was completed in September 1999. The facility
consists of an approximately four-acre asphalt composting pad. A stormwater collection and
management system and a water supply system were developed for the facility. The location
of the composting pad is shown on Figure 2.

The Bl composting facility (BICF) is scheduled to receive and process up to 5,000 tons of
Type 1 feedstocks (primarily source-separated yard and garden wastes) material per year.
Yard debris is received from various County and City sponsored yard cleanup events held
within Marion County. Yard debris is delivered to the BICF by county, city, public, and
franchise waste haulers during specific collection events.

The volume of incoming yard debris is recorded and unloaded on a portion of the asphalt pad
and shredded using an on-site tub grinder. The shredded yard debris is formed into windrows,
watered and turned as required for the composting process. All composting activities occur
on the asphalt pad. The BICF Operations Plan further describes composting operations.

1.3.5 On-Site Water Supply

In 1998 the former Trussell domestic water supply well was upgraded and converted to an
on-site nonpotable limited use water supply source primarily for dust control on landfill
access roads, routine equipment wash down and cleaning, watering of compost to maintain
optimal moisture content, and fire suppression. As part of the BICF development, an
underground pipe was constructed from the well pump house to the compost facility. The
pipeline is designed to provide water to hydrants at the BICF. Water from the hydrants is
used to wet and cool the compost.

This well draws from the marine sediments bedrock unit that underlies the site as described in
Section 1.4. Water in this deeper rock unit is commonly high in dissolved solids and iron
(Sweet 1987). A flow meter and totalizer is installed on the well. The water supply well is
sampled on the same frequency for the same parameters as the Bl monitoring wells. Samples
from the on-site water supply well are designated MW-5, consistent with the historic DEQ
site groundwater sample location designation.

1.3.6 Adjacent Properties

14

In 1997, the County purchased 58.3 acres of cropland adjacent to the Willamette River, which
was part of the Brown’s Island Demolition Landfill Property acquired from Robert Trussell.
The eastern portion of this area is shown on Figure 2 as the area with topographic contours
between the landfill and the river. The land had been farmed for many years without cause for
concern. Seasonal flooding of the Willamette River resulted in severe erosion of the
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riverbank and farmland that raised several concerns including the loss of topsoil, sediment
and nutrient pollution from agricultural operations adjacent to the river, stability of the river
bank, and potential impact to the closed municipal solid waste landfill. Investigation into
these concerns led the Marion County to the Conservation Reserve Enhancement Program
(CREP).

The U.S. Department of Agriculture’s Farm Service Agency Commodity Credit Corporation
(CCC) and the State of Oregon agreed to implement a voluntary CREP at the site to improve
water quality of streams providing habitat for nine salmon and two trout species listed under
the Federal Endangered Species Act. CREP is designed to encourage and assist landowners to
voluntarily plant long lasting areas of ground cover (trees and shrubs — riparian buffer) on
environmentally sensitive cropland. In return for participation in the program, landowners
receive annual rental payments and cost-share assistance for the planting. Under CREP,
Marion County entered into a 15-year contract with the CCC and the State of Oregon.

The CREP project initiated by Marion County in 2000 occurred on county land located
between the western portion of Bl and the Willamette River. This area has become part of the
county park system known as Eola Bend Park. This approximately 60 acre area was planted
with over 45,000 native plants that serve to control erosion, reduce flood damage, and
provide wildlife habitat along the river. On City of Salem property adjacent to the eastern
portion of Bl is the western portion of the Minto-Brown Island Park. In recent years the City
through CREP planted over 5,000 native trees to create a 200-foot buffer along the sloughs
and river banks within the Minto-Brown Island Park. Year around footpaths have been
established in both parks. The locations of both parks are shown on Figure 3.

The Minto-Browns Island Park includes approximately 286 acres of cropland; approximately
107 acres borders the eastern portion of Bl (Figure 3). In 2010, the City entered into a
floodplain easement agreement with the U.S. Department of Agriculture Resources
Conservation Services to remove approximately 166 acres of cropland. The easement areas
are to be restored to a more natural native condition. Initial restoration work began in 2010
with planting of various types of native trees and shrubs.

The cropland (farm field) located southwest of the western portion of Bl is located outside the
park complex and is still used an active agriculture field. In 2012, a backflow channel or
initial expansion cell associated with the aggregate operation located west of Bl facility was
excavated along the south side of the farm field that is adjacent to the western corner of BI.

Commercial Redimix Aggregate, Inc. operates an aggregate quarry west of Bl in the area
shown on Figure 3. High quality sand and gravel deposits are extracted by surface mining to
produce material for various aggregate-related construction needs. Present operation consists
of extracting gravel, sizing the crushed rock, and cleaning sand and gravel for concrete. The
facility is permitted by the Department of Geology and Mineral Industries under operating
permit aggregate identification number 24-0010. The current disturbed area of the facility is
identified to be 115 acres with a total permitted area of 287 acres. As described in a 1997
aggregate expansion plan for the facility, the proposed long term plan for the facility is to
continue extraction, processing, and distribution of aggregate products ultimately creating a
lake which will be up to 150 surface acres in size. According to the facility’s 1997 Eola Point
Project description, the lake and a portion of the surrounding property will be incrementally
dedicated to the public as an undeveloped regional park and recreation site.

1.3.7 Site Monitoring

Groundwater quality conditions at the BI site have been monitored through a network of
monitoring wells since 1974. The location of these wells is shown on Figures 2 and 3. The
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wells are sampled on a semi-annual basis. Site monitoring activities and findings are
discussed in Section 2.

1.4 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS

Geologic and hydrogeologic conditions at the site are described in the Bl GQAR Update
(Parametrix 1998). The geology at the site can be characterized as young river terrace
deposits consisting of stratified sands with well-rounded pebbles, gravels, and cobbles.
Underlying the young alluvium deposits is an older marine sedimentary rock unit consisting
of tuffaceous siltstone and sandstone. Groundwater flow at the site is primarily toward the
northeast with the Willamette River functioning as a discharge or a recharge boundary
dependent upon river stage. The base of the uppermost aquifer at the site is at the top of the
older marine sedimentary rock unit.

1.4.1 Geologic Conditions

There are two distinct geologic units that underlie the site. These units are the recent river
alluvium deposits and Eocene-Oligocene sedimentary rock.

The recent river alluvium consists of Quaternary (Holocene) age deposits from the
Willamette River. The unit consists of stratified sands with well-rounded pebbles, gravel, and
cobbles. The upper 15 feet of the unit generally consists of light brown sand and silt
overburden material. The lower terrace deposits, which may be present in the lower portion
of the alluvium unit, consist of unconsolidated to semi-consolidated cobbles and gravel with
sand, silt, and clay.

Underlying the river alluvium deposit is an Eocene-Oligocene sedimentary rock unit
consisting of tuffaceous siltstone and sandstone of marine depositional origin. On-site well
logs describe the unit as consisting of sandstone, silty sand, sandy clay, or blue clayey silt and
clay. At the site, the unit has been encountered at depths ranging from 27 to 55 feet below
ground surface (bgs). The Columbia River Basalt Group (CRBG) flows that are present
northwest and southeast of the site overlie this sedimentary rock unit. However, at the site,
the CRBG flows have been eroded away by the Willamette River. No known CRBG flow
remnants are present at the site.

Based on well logs, the elevation of the top of the sedimentary rock unit appears to be highest
in the central area of the landfill and slopes downward toward the Willamette River. Since the
surface elevation is fairly consistent in the unfilled area of the site, the thickness of the recent
alluvium appears to increase from the landfill to the river.

1.4.2 Hydrogeologic Conditions

There are two hydrogeologic units present at the site corresponding with the two geologic
units. The uppermost aquifer is present in the river alluvium deposit. Water-bearing zones
are also present in the deeper marine sedimentary rock unit. The hydrogeologic conditions of
these two units are described below. Figure 4 presents a north/south oriented cross-section of
the site showing the two hydrogeologic units at the site.

1.4.2.1 Alluvium

1-6

The uppermost aquifer is present in the river alluvium with groundwater depths generally
ranging from 8 to 18 feet bgs with an average depth of approximately 14 feet bgs. The
uppermost aquifer is bounded on all sides by hydraulic boundaries in the form of surface
water bodies. The Willamette River forms a boundary on the north and west sides of the site
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and the slough system forms boundaries on the south and east sides of the site (Figure 1). The
water elevation of slough system has been observed to be predominantly higher than the
Willamette River (Parametrix 1998). A small spill dam located at the east slough’s
confluence with the Willamette River helps to maintain a higher slough stage.

The direction of groundwater flow in the uppermost aquifer is predominantly toward the
Willamette River. Groundwater flow direction reversals (i.e., flow away from the river) have
been observed to occur during periods of high river stage conditions (Parametrix 1998). The
Willamette River functions as a losing or gaining stream in the site area dependent upon river
stage conditions. In general, changes in river stage level correlate with changes in
groundwater elevations measured at the site. Changes in river stage influence the gradient of
the alluvial groundwater system (i.e., a rising river stage will decrease the groundwater flux
to the river causing a flatter groundwater gradient).

Slug tests were performed on wells MW-8b/c, MW-12a/b, MW-16, and MW-17 on June 16,
1999. Both falling and rising head tests were completed on each well. Well response was
recorded using a pressure transducer and data logger. In general, well response to the
inclusion or removal of the slug was quick. The average horizontal hydraulic conductivity for
rising head was 3.3E-02 cm/sec (93.4 ft/day). The average horizontal hydraulic conductivity
for falling head was 3.9E-02 cm/sec (110.4 ft/day). Slug test activities and analysis were
presented in an August 23, 1999, memorandum to the DEQ.

As depicted in Figure 4, the saturated thickness of the alluvium aquifer generally increases
from the landfill toward the river. As mentioned in Section 1.4.1, this is due to the apparent
decreasing elevation of the top of the sedimentary bedrock unit. The area of greatest saturated
thickness appears to be in the area of wells MW-12a/b. An increase in saturated thickness
represents an increase in the transmissivity of the aquifer. Given the understood
hydrogeologic conditions of the site, it appears that the greatest volume of groundwater
flowing away from the landfill is moving in the area between wells MW-12a/b and
MW-8a/b/c (Parametrix 1998).

1.4.2.2 Marine Bedrock

There are water-bearing zones present in the underlying Tertiary marine sedimentary bedrock
unit. Regionally, water-bearing zones present in this bedrock unit have been observed to be
confined with vertical upward gradients (Woodward 1998). Tertiary sedimentary units in the
Willamette Valley commonly produce saline waters (Woodward 1998) that yield only small
guantities of water that may be highly mineralized (Foxworthy 1970). The direction of
groundwater flow in this unit is not known but the Willamette River in the site area would
appear to function as a local area discharge point.
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2.

SITE MONITORING BACKGROUND

This section presents background information on the environmental monitoring network
established at the site. The network consists of groundwater quality monitoring wells and
groundwater level measurement points. Groundwater quality monitoring at the site has been
conducted on a semi-annual basis since May 1974. This section describes the existing site
groundwater quality monitoring well network and water quality conditions.

2.1 MONITORING WELL NETWORK

Figure 2 shows the locations of active, nonactive, and decomissioned wells at the site.
Summary data for both active and nonactive wells are presented in Table 1. Table 1 also
identifies abandoned wells. Appendix B contains copies of the monitoring well logs.

Based on the current understanding of site hydrogeologic conditions, the functionality and
integrity of the Bl monitoring well network is considered good for monitoring groundwater
quality conditions at the site. An evaluation of the monitoring well network was completed in
1997 (Parametrix 1997a). The evaluation led to an upgrade effort on several of the older
wells (Parametrix 1997b). Documents and correspondence associated with the 1997
monitoring well evaluation and upgrades can be found in Appendix B. All wells at the site are
secure, protected, and surveyed.

The SAP (Attachment A) describes the procedure that will be used to routinely evaluate and
maintain the integrity of all monitoring points at the site. Section 3 describes in further detail
how groundwater quality conditions at the Bl will be monitored using the existing monitoring
well network.

2.1.1 Network Development

2-1

The first monitoring wells at the site were installed in 1973 and additional wells have been
installed over time as the site’s groundwater monitoring program has been modified and
adjusted. There have been five phases of well installations at the site. These well installation
phases are:

e Phase | (May 1973) wells: MW-1a/b/c, MW-2a/b, MW-4a/b/c, and MW-6a/b/c.
Wells MW-3 and MW-5 were existing water supply wells. Wells MW-2a/b and
MW-6a/b/c were installed in existing supply wells.

e Phase Il (October 1975) wells: MW-7a/b and MW-8a/b/c.

e Phase Il (May/June 1979) wells: MW-9a/b, MW-10a/b/c, MW-11la/b, and
MW-12a/b.

e Phase IV (October 1986) wells: MW-13, MW-14, and MW-15.
e Phase V (November 1998) wells MW-16 and MW-17.

Wells installed prior to 1980 were completed as single, double, or triple installations. The
1997 Monitoring Well Evaluation Plan (Parametrix 1997a) presents additional monitoring
well network information in association with a plan that was used to address well suitability
issues. The 1997 Monitoring Well Upgrade Report (Parametrix 1997b) describes the
upgrades completed to the site monitoring well network.
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2.1.2 Completion Depths

Monitoring wells at the site have generally been completed at three different depths or zones
in the uppermost aquifer as identified below:

e Shallow wells: MW-9b, MW-10a*, MW-6a*, MW-2a*, MW-8a, and MW-7a*. The
screen intervals for these wells are above elevation 110 feet.

e |ntermediate wells: MW-10c, MW-15, MW-6b*, MW-12a, MW-1a*, MW-8b,
MW-7b*, MW-13*, and MW-14*, The screen intervals for these wells are generally
located between elevations 100 feet and 110 feet.

o Deep wells: MW-9a, MW-10b, MW-6¢*, MW-12b, MW-1b*, MW-1c*, MW-2b*,
MW-8c, MW-16, and MW-17. The screen intervals for these wells are generally
below elevation 100 feet.

Several monitoring wells have also been completed in the underlying marine sedimentary
rock unit. Wells included in this group are:

e Sedimentary rock wells: MW-6¢*, MW-5, MW-1b*, and MW-1c*,

Wells with an asterisk indicate that the well is an inactive water quality monitoring point. All
inactive wells are used as piezometers to provide additional information on groundwater flow
characteristics at the site.

Figure 5 presents a cross-section showing well depths across the site with respect to
elevation.

Well MW-5 is the on-site water supply well and formerly known as the Trussell well and
briefly identified as well W-1. The DEQ Laboratory identified this well as MW-5 in their site
monitoring program.

2.1.3 Background Monitoring

Well MW-15 functions as the up-gradient background well for the site. However, during
temporary groundwater flow reversals that can occur during high river stage events, MW-15
become a down-gradient well. Wells MW-9a/b are located cross-gradient (with respect to
groundwater flow) of the landfill and historically have similar water quality concentrations as
well MW-15. The 1998 GQAR Update included a limited parameter statistical comparison of
wells MW-15 and MW-9a/b. This analysis found that use of wells MW-9a/b as supplemental
background water quality monitoring locations was not statistically supported. Given the
occurrence of groundwater flow reversals at the site, use of wells MW-9a/b as supplemental
background monitoring points may still be justified. However, recent aggregate mining
activities occurring just south of MW-9a/b, as discussed in Section 1.3.6, will likely cause
geochemical changes to occur at this well pair.

2.1.4 Network Adjustments

Since completion of the 1996 Bl EMP, inactive monitoring wells MW-11a/b were abandoned
during September 1997 due to erosion of the river bank where they were located. Well group
MW-4a/b/c was discovered during construction of the new compost facility during 1999. The
MW-4 well nest was abandoned shortly afterward in August 1999.

As recommended in the 1998 GQAR Update, cross-gradient monitoring wells MW-13 and

MW-14 became inactive monitoring points following the spring 1998 event and two new
deep replacement monitoring wells MW-16 and MW-17 were installed in November 1998.
Inactive wells MW-13 and MW-14 are used as piezometers.
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The 1999 AWQMR presented a request to switch shallow well MW-10a with adjacent
inactive intermediate well MW-10c. The switch was requested due to shallow well MW-10a
not being able to provide water samples year around and yielding turbid samples when water
was available. The DEQ approved this request in a letter dated April 27, 2000.

2.1.5 Well Survey

All wells at the site were surveyed during February 2008 by the county. This survey updated
the 1998 completed by David Evans and Associates. The 2008 survey included determining
the vertical elevations of the water level measurement point (i.e., top of the well PVC) and
the top of the aluminum monument caps. Aluminum cap survey monuments were installed
next to each well location as part of the 1998 well survey. Elevations are in NAVD88 units
and northing/easting coordinates are NAD83 units. The 2008 survey top of the PVC water
level measurement point elevations are presented on Table 1.

2.2 GROUNDWATER QUALITY

2-3

This section presents a review of historic and recent groundwater quality data from the site.

Review of historical water quality data has indicated that groundwater quality conditions at
the site are seasonally variable. The concentrations of water quality parameters are typically
higher during the fall event and lower during the spring event. This seasonal variation of
groundwater quality is understood to be caused by Willamette River interaction with the
uppermost aquifer at the site. During the spring, the river stage is typically high as a result of
the wet winter season and spring runoff events, which effectively recharge the aquifer to
some extent. During the fall a low river stage has been established for several months in
response to dry summer conditions and as a result discharge to the river from the uppermost
aquifer has been established. Due to these conditions, groundwater quality conditions at the
site can vary substantially between spring and fall events, especially in wells located closest
to the river.

Groundwater quality samples at the site have been collected and analyzed on a semi-annual
basis since 1974. Table 2 identifies which wells at the site have been sampled 1974 to 2000.
Wells indicated as sampled in 2000 are the same wells sampled from 2001 thru 2012.

The following water quality standards are typically exceeded in groundwater samples
collected from the site monitoring well network:

e OAR 340-80 Table 3 Guidance Levels or the EPA secondary drinking water
standards associated with manganese, iron, and total dissolved solids (TDS). These
aesthetic based standards have been exceeded at the site the past four years (2009
through 2013) typically occurring at the following locations: TDS (wells MW-8a/b/c
and MW-12a/b), manganese (all wells except MW-9b and MW-15), and iron (all
wells except MW-8a/c, MW-9a/b, and MW-15).

e Nitrate has been detected several times in shallow well MW-9b and almost
consistently in fall event samples from MW-8s above the OAR 340-80 Table 1
Reference Level, EPA primary drinking water standard associated with nitrate. The
PSCL for nitrate, equal to the Primary Drinking Water Standard for nitrate, is also
exceeded.

The exceedance of manganese, iron, and TDS Guidance Levels has been reported in past
annual environmental monitoring reports.
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The exceedance of nitrate Reference Level and PSCL at well MW-8a has been previously
reported. The source of nitrate being detected at MW-8a was investigated as reported in the
2007 and 2008 Bl AWQMR. Appendix E contains activities and findings presented in these
two reports. As noted in the 2012 AWQMR, nitrate is regularly detected above its primary
standard at well MW-8a in fall event samples (14 times in the past 16 years). Elevated nitrate
concentrations have also been observed in up-gradient well MW-15 and in cross-gradient
wells MW-9a/b. In a July 17, 2009 letter, the DEQ concluded that nitrogen compounds do not
appear to be adversely affecting the beneficial uses of groundwater.

2.2.1 GQAR Findings

The March 28, 1996, GQAR presented an analysis of groundwater quality data collected from
the monitoring well network for the period of April 1985 to March 1995. This time period
was selected to evaluate the change in groundwater quality characteristics at the site since
closure occurred in 1986.

The 1996 GQAR noted that some landfill indicator parameters are higher in wells down-
gradient (north and northeast) of the landfill than in background well MW-15, including:
specific conductance, alkalinity, hardness, dissolved iron, dissolved manganese, sulfate,
chemical oxygen demand (COD), and total organic carbon (TOC). Wells that were identified
as having elevated indicator parameters were MW-8a/b/c, MW-10a/b/c, and MW-12a/b. The
GQAR noted that some downward trends are apparent on the time-series plots for some of the
parameters in these down-gradient wells, suggesting that closure activities are beginning to
reduce leachate generation and subsequent groundwater quality impacts. In the DEQ's letter
review of the GQAR, the current and/or past exceedances of water quality standards were
identified as; TDS, iron, manganese, sulfate, total coliform, total cadmium, and total lead at
the compliance boundary.

2.2.2 GQAR Update Findings

The GQAR Update presented a non-parametric trend analysis (Sen’s slope estimator) used to
determine whether the concentrations of six indicator parameters (alkalinity, specific
conductance, COD, manganese, chloride, and sulfate) were increasing, decreasing, or
remaining the same at both active and inactive well locations. Analysis completed on the
active wells found that:

1. Upward trends were occurring primarily at down-gradient well MW-12b, to a lesser
extent at shallow well MW-12a; and at background well MW-15 with the exception of
chemical oxygen demand (COD) (no change) and manganese (down-ward).

2. Downward trends were occurring primarily in down-gradient wells MW-8a/b/c with the
exception of sulfate and at well MW-5 (former Trussell supply well) also with the
exception of sulfate.

An explanation for the observed upward trends at wells MW-12a/b and downward trends at
wells MW-8a/b/c was that:

1. The more westerly wells MW-12a/b are detecting impacts from the more recent use of
the western landfill area;

2. The more easterly wells MW-8a/b/c are detecting impacts from the older eastern landfill
area.
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2.2.3 Annual Monitoring Report Findings

Recent annual water quality monitoring reports for Bl have noted the following groundwater
quality conditions at the site.

o Examination of recent trends generally indicates site-wide stable or declining
concentrations. Wells MW-12b, and to a lesser extent MW-10c, appear to be showing
an overall upward trend while wells MW-8b, MW-12a, MW-16, and MW-17 appear
to be showing an overall downward trend. The remaining wells are showing either an
overall stable trend or no clear overall upward or downward trend.

o  Wells MW-8c, MW-10b/c, MW-12a/b, and MW-17 show the greatest indications of
water quality impact. These wells are located between the landfill and the river.
Some of the highest parameter concentrations are being detected at wells MW-12a/b
followed by wells MW-17 and MW-8c¢. A sustained decreasing concentration trend is
occurring at well MW-8c. In general, the greatest impacts are observed in wells
completed near the base of the uppermost aquifer down-gradient of the landfill.

e Observed groundwater quality impacts at the site are primary in the form of ions;
specifically calcium, magnesium, bicarbonate, and to a lesser extent chloride, sulfate,
iron, and manganese. The highest trace metal concentrations are generally observed
at locations where high ion concentrations are also observed (wells MW-8a/b/c,
MW-10c, and MW-12a/b).

o Recent trace metals results indicate that four (barium, cobalt, nickel, and arsenic) of
the nine metals analyzed were detected above the reporting limit in more than 50
percent of the monitoring wells sampled. Selenium and silver were not detected and
cadmium was detected in one sample at the reporting limit. The detection frequency
of chromium and lead was less than 40 percent. Trace metals were most commonly
detected in well MW-9a and MW-10b followed by wells MW-8c, MW-12a/b, and
MW-17. The highest concentrations were detected at wells MW-12a/b followed by
wells MW-8b and MW-10b. Examination of trends for the four higher frequency
detected trace metals found an overall declining concentration trend. Notable
concentration increases recently observed in well MW-9a may be related to the
recent excavation associated with aggregate mining occurring up-gradient of the well.

e The deep wells (MW-8c, MW-10b, MW-12b, and MW-17) are showing the greatest
water quality impacts. The shallower portion of the uppermost aquifer has the
greatest water quality changes due to apparent river recharge/discharge interaction.

Groundwater quality impacts at the Bl site are being observed primarily at down-gradient
well groups MW-12, MW-10, and MW-8. More limited data is available for newer wells
MW-16 and MW-17. Concentrations at well MW-16 are generally lower than at well
MW-17. These two newer wells were installed to further delineate and characterize the
groundwater quality impacts occurring north of the landfill.

2.2.4 Organic Constituent Detections

A review of historical data indicates that volatile organic constituents (VOCs) have been
detected at several wells at the site.

VVOCs have historically been detected at the following well locations:
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Location Historic Volatile Organic Compound Detections
MW-8a Toluene 0.0018 mg/l (10/20/93), 0.00561 mg/l (9/2/98).
MW-8b Toluene 0.0010 mg/l (10/20/93), xylenes 0.0015 mg/I (10/20/93).
MW-10a Chlorobenzene 0.0026 mg/l (10/20/93)
MW-12a Chlorobenzene 0.001 mg/l (10/4/89), 0.0015 mg/l (10/20/93), 0.008 mg/I

(10/13/96); 1,4-dichlorobenzene 0.001 mg/l (10/4/89), 0.0025 mg/I
(10/20/93), 0.00138 mg/I (9/2/98); 1,3-dichlorobenzene 0.008 mg/l (9/6/90);
metyhlene methylene chloride 0.011 (10/13/96)

MW-12b Chlorobenzene 0.001 mg/l (10/4/89), 0.0009 (10/20/93), 0.0009 mg/l
(10/13/96), 0.00211 mg/l (9/13/00); 1,4-dichlorobenzene 0.001 mg/l
(10/4/89), 0.0007 mg/I (10/20/93), 0.0006 mg/l (10/13/96), 0.00149; 1,3-
dichlorobenzene 0.001 mg/l (9/6/90)

MW-13 Methylene Chloride 0.017 mg/l (10/13/96)
MW-17 1,4-dichlorobenzene 0.00073 mg/l (9/13/00)

Methylene chloride detected in the fall 1996 samples from wells MW-12a and MW-13 was
noted in the laboratory analytical report as a possible laboratory contaminant. The tentatively
identified compound (TIC) tetrahydrofuran has been detected in well MW-12b in samples
collected on 9/2/98 (0.00388 mg/l) and on 9/6/00 (0.0024 mg/l). VOCs have historically
been detected in wells MW-12a/b and MW-8a/b. More recent sampling found that the
1,4-dichlorobenzene detected in wells MW-12a/b is also present in well MW-17.

More recent analysis for VOCs was completed during the fall 2010 and fall 2012 monitoring
events. The results of these analyses are presented in the Bl 2010 and 2012 Annual Water
Quality Monitoring Reports. Chlorobenzene is typically detected at low concentrations at
wells MW-8b and MW-12a/b. Toluene is typically detected at a low concentration at well
MW-8a. The compound 1,4-dichlorobenze, which historically was being detected at a
decreasing number of locations over time, was not detected in during the fall 2012 event. The
greatest number of VOCs (including tentatively identified compounds [TICs]) tends to be
detected in the samples from wells MW-12a/b.

Analysis of semi-volatile organic compounds (semi-vols), by EPA Method 8270, was
completed on a bi-annual basis from 1996 to 2004. During this period, semi-vols had
historically been detected at the following well locations.

Location Historic Semi-Volatile Organic Compound Detections

MW-8a Di-n-octylphthalate 0.006 mg/l (10/13/96); bis(2-ethylhexyl)phthalate
0.0152 mg/l (9/2/98)

MW-8b Di-n-octylphthalate 0.006 mg/l (10/13/96)

MW-8c Di-n-octylphthalate 0.0091 mg/l (10/13/96)

MW-9a Di-n-octylphthalate 0.007 mg/l (10/13/96)

MW-9b Bis(2-ethylhexyl)phthalate 0.0162 mg/l (9/6/00)

MW-12a Chlorobenzene 0.008 mg/l (10/13/96); di-n-octylphthalate 0.007 mg/I
(10/13/96)

MW-12b Bis(2-ethylhexyl)phthalate 0.0257 mg/I (9/2/98)

MW-14 Bis(2-ethylhexyl)adipate 0.011 mg/I (10/13/96), di-n-octylphthalate 0.012
mg/l (10/13/96),

MW-15 bis(2-ethylhexyl)adipate 0.003 mg/l (10/13/96), di-n-octylphthalate 0.006

ma/l (10/13/96)
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During the fall 1998 sampling event, bis(2-ethylhexyl)phthalate was detected at wells MW-8a
and MW-12b. Bis(2-ethylhexyl)phthalate is a synonym for dioctyl phthalate (and chemically
similar to di-n-octylphthalate), which is used as a plasticizer and may represent possible
laboratory contamination (i.e., tubing) or degradation of the PVC well casing. Bis(2-
ethylhexyl)phthalate was also detected by the DEQ Laboratory in every sample that they
collected from the site during the fall 1998 split sampling event including their transfer and
transport blanks. The DEQ did not collect a sample from well MW-9b during that event.

During the fall 2000 sampling event, several unknown compounds were detected primarily in
well MW-12a. The laboratory reported the TICs as unknown compounds because poor
correlation existed with associating them to any specific compound names. Further
examination of the above unknown TICs by the laboratory identified them as long-chain
hydrocarbons from a non-petroleum source. There were also several more peaks present but
at levels below the mrl. In essence the semi-vol TIC detections may represent breakdown
products of potentially naturally occurring long-chain hydrocarbon compounds.

None of the VOCs or semi-vols detected at the site has exceeded a DEQ Numerical
Groundwater Standard or an EPA Primary Drinking Water Quality Standard.

2.2.5 River Water Quality

2-7

The 1998 GQAR Update included an analysis of groundwater discharge into the Willamette
River. Groundwater discharge rates into the river were found to be negligible (less than one
gallon per day) due to equilibrium conditions that exist between the surface water and the
river alluvium deposit groundwater system. The results of the June 1999 slug test further
supported the 1998 analysis conclusions.

An estimate of chemical loading to the river was also examined in the GQAR Update using
the principle of mass balance. This analysis indicated that when considering worst-case
conditions (low river stage, high groundwater discharge rate), no measurable increase in the
water quality parameters is observed down river of the landfill. This is due to the high river
flow volume compared with the rate of groundwater discharged from the site.

In an attempt to confirm the chemical loading analysis findings, samples of the river up and
down-stream of the site were collected during the fall 2000 event river when river stage
conditions are lowest and groundwater discharge to the river is greatest. Examination of the
results of fall 2000 river samples indicate that the concentration of the various parameters
analyzed are similar at the two locations sampled. The most notable difference were bacteria
results where the up-stream river sample location had higher reported enterococcus and total
coliform concentrations. Fecal coliform concentrations were similar. The detected
concentrations of site-specific parameters such a bicarbonate, chloride, iron, magnesium, and
sulfate at the two river sample locations were either the same or very similar. The calcium
concentration at the up-stream location was slightly higher than the down-stream sample
location. However, the up-stream sample concentration was qualified as an estimated value.
The detected total alkalinity concentration was slightly higher in the down-river sample
compared with the up-river sample. The field conductivity readings were slightly higher at
the down river location whereas the laboratory conductivity reading was slightly higher in the
up-stream sample.

The results of the fall event sampling of the Willamette River are consistent with the results
of the groundwater discharge analysis presented in the Bl GQAR Update. In a letter dated
March 30, 2001, the DEQ indicated that while the up-stream and down-stream concentrations
of inorganic parameter tends to support the no notable difference observation, the estimated
values for the bacteria results (their hold times were exceeded) cannot be used as conclusive
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evidence that groundwater discharge from the site has resulted in no notable impact to the
river.
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3.

GROUNDWATER MONITORING PLAN

The existing groundwater quality monitoring network at the site consists of 13 groundwater
monitoring wells as described in Section 2.1. Historic and recent groundwater conditions at
the site were presented in Section 2.2. Based on the information presented in Section 2, a plan
for the continued use of these monitoring wells for groundwater quality compliance sampling
is presented in this section. The existing site groundwater quality database is described along
with procedures that will be used to analyze, review, and report water quality results.

Attachment A presents a Sampling and Analysis Plan (SAP) which provides information to
guide the collection and analysis of groundwater quality samples at the Bl site. The SAP
describes the procedures recommended for preparing, obtaining, documenting, preserving,
and shipping water quality samples collected at the Bl. The SAP establishes Quality
Assurance/Quality Control (QA/QC) requirements for sample acquisition and handling at the
site.

3.1 GROUNDWATER QUALITY MONITORING POINTS

3-1

Table 1 identifies the 13 active monitoring wells that will serve as the groundwater quality
monitoring network for the site. As shown on Figure 2, wells MW-8a/b/c, MW-12a/b, MW-
16, and MW-17 are down-gradient compliance boundary wells. Wells MW-9a/b and inactive
wells MW-13 and MW-14 are also located on the compliance boundary shown on Figure 2.
Potentiometric maps and water quality data indicate that wells MW-9a/b are cross-gradient
wells. Potentiometric maps have indicated that wells MW-13 and MW-14 appear to be
recharged from the adjacent east slough. The 13 inactive wells will be used as piezometers.
Water levels are collected from all 26 wells and used to develop potentiometric maps for the
site.

All 13 active wells are capable of yielding representative groundwater quality samples from
the uppermost aquifer beneath the site. The wells were evaluated for suitability and upgraded
in 1997 (see Appendix E). The security casing of each well consists of steel casing with a
lock protected access cap. Each well is equipped with a dedicated bladder sampling pump
that has been in uses since the fall 2008 event. Dedicated sampling pumps were installed in
the 12 active monitoring wells to limit the potential for cross-contamination while increasing
sample collection efficiency and representativeness. Prior to the fall 2008 event, the
monitoring wells were purged and sampled using a dedicated PVC bailer stored (suspended)
in each active well. An exception is sample point MW-5, which is a supply well that is
sampled from a tap. All well locations are currently accessible by vehicles using gravel and
dirt roads or trails.

Section 13.2 of the closure permit indicates that the County shall protect and maintain each
groundwater or surface water monitoring well or device so that sample representative of
actual conditions can be collected. Any damage discovered shall be reported to the DEQ in
writing within 14 days of the discovery, along with a description of the proposed repair or
replacement measures and time schedule for completion of repair work. All monitoring well
repairs, abandonments, replacements and installations must be documented in a report
prepared by an Oregon registered geologist and must be submitted to the DEQ within 30 days
of the action and included in the next annual environmental monitoring report.
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3.2 MONITORING SCHEDULE

Section 10.4 of the BI closure permit identifies a semi-annual sampling schedule for
environmental monitoring at the site in accordance with the approved EMP. The following
compliance sample event periods are identified in the closure permit:

e Spring — March 1st through May 31st.
o Fall — September 1st through October 31st.

During the spring and fall compliance periods, groundwater quality sampling will be
completed on the 13 active monitoring wells as identified on Table 3. Table 3 identifies the
analytes to be sampled, the sampling frequency and schedule. Table 4 identifies the analytes
or parameter included in each parameter group listed in Table 3.

As indicated on Table 3, analysis of Bl Permit Parameters is completed every two years on
even years during fall events (i.e., fall 2014, fall 2016). With the exception of the even year
fall events, analysis of Bl Indicator Parameters is completed. Table 4 identifies the analytes
and parameters associated Bl Permit Parameters and Bl Indicator Parameters. Bl Indicator
Parameters were applied beginning with the fall 2011 event.

Water level measurement events from all monitoring wells at the site will also be completed
during a semi-annual monitoring.

3.3 COMPLIANCE BOUNDARY AND CONCENTRATION LIMITS

Permit-specific concentration limits (PSCLs) proposed on October 24, 2003 were approved
by the DEQ in a letter dated May 5, 2005. The following PSCLs have been established for the

Bl site.
Contaminant Concentration Limit

Arsenic 0.05 mg/l

Barium 1.0 mg/l

Cadmium 0.0163 mg/l

Chromium 0.0469 mg/l

Lead 0.05 mg/l

Nitrate-N 10.0 mg/l

Selenium 0.01 mg/l

Silver 0.0140 mg/l

The above PSCLs are based on Groundwater Quality Protection Reference Levels (OAR 340-
40 Table 1) or a site-specific derived concentration. The 1996 Bl EMP identified compliance
boundary for the site is shown on Figure 2. The GQAR Update indicated that trend analysis
using time series plots and Sen’s slope estimator (Gilbert 1987) would be used to periodically
to assess the trends in compliance well concentrations.

3.4 REVIEW OF GROUNDWATER QUALITY RESULTS

The existing Bl groundwater quality database is in Microsoft Access format and includes
groundwater quality data, dating back to April 1985. As new site water quality data is
obtained, electronic data deliverables (EDDs) from the laboratory are directly uploaded into
the database. This database update methodology increases data transfer efficiency and
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reduces data entry errors. Templates and queries have been developed that can provide
various types of data reports and formats.

The analysis and evaluation of water quality data collected from Bl is completed in the
following manner. A review of field and laboratory data is initially completed, upon receipt
of the data from the laboratory, to identify and address data that: 1) did not meet QA/QC
control objectives, 2) represents a significant change in water quality, or 3) exceeds a primary
groundwater, drinking water quality standard, or a PSCL.

3.4.1 Routine Event Data Review Action Criteria

Section 11.4 of the closure permit indicates that if there is a significant change in water
quality, then the County shall notify the DEQ within 10 days of the receipt of the laboratory
data. Dependent upon the data review findings, a resampling event may be required as
described in this section.

The following actions shall be taken based on this data review:

o Data indicates there is no significant change (below primary numerical groundwater
reference levels, primary drinking water quality standards, or PSCLs: — continue
groundwater monitoring with next scheduled event.

o Data indicates a significant change in water quality at any monitoring point: — notify
the DEQ within 10 days of receipt of laboratory results and perform resampling
within 15 days.

o Data is above a PSCL: — notify the DEQ within 10 days of receipt of laboratory
results and perform resampling within 15 days.

Note if this is a known release previously confirmed to the DEQ in writing, then resampling
is not required.

Examples of a significant change in water quality include:

o Detection of a volatile organic constituent (VOC) or other hazardous constituent not
detected in the background monitoring point (well MW-15) and previously not
reported.

o Exceedance of a Table 1 value listed in OAR 340-40-020 unless the background
monitoring point (well MW-15) is above these numerical limits and the exceedance
has previously been reported.

e Exceedance of a primary EPA Primary Drinking Water Standard that has previously
not been reported.

Note that established permit specific concentration limits and compliance points are listed in
Section 3.3.

3.4.2 Resampling Event Data Review Action Criteria

3-3

As indicated in Section 11.5 of the closure permit, in the case where a routine data review
indicates that a resampling event needs to be completed, the data from the resampling event
shall be reviewed upon receipt and responded to in the following manner:

o |f the resampling results do not confirm the routine results, then:

1. Continue with routine monitoring.
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2. Discuss the data from the routine sampling event and the resampling event in the
next Annual Water Quality Monitoring Report.

o If the resampling results confirm that a significant change in water quality has
occurred, as noted in the routine results:

1. Notify the DEQ within 10 days of receipt of the laboratory data or within 60 days
of the sample date (whichever occurs first).

2. Submit a plan within 30 days (unless another time period is authorized) for
developing an assessment program with the DEQ.

3.5 DATA ANALYSIS AND EVALUATION

This section describes procedures that will be used to evaluate data quality (data QA/QC) and
data analysis using statistical methods.

3.5.1 Data QA/QC

A QA/QC review will be completed for each sampling event and will be summarized in a
QA/QC summary report that will accompany all data presentation reports. The QA/QC
summary report will present the following information: project and sample information; a
quality assurance summary; a review of analytical methods and holding times; and a review
of laboratory and field quality control samples. Data exclusions from statistical consideration
and/or analysis will be identified based on the QA/QC review. Data presentation reports (i.e.,
Annual Water Quality Monitoring Reports) will also include a review of field activities or
observations that may have had an influence on the representativeness of water quality data
collected from the site.

3.5.2 Data Presentation and Analysis

Water quality data from the site will be tabulated by sample location and parameter. The
summary data tables will be organized in a manner consistent with the parameter groups
listed on Table 4. Each table will present chemical data for that parameter for each
monitoring point in chronological order (i.e., for each sample point the most recent data is
presented on the bottom row). Tables organized in this manner facilitate the review and
statistical analysis of data.

The following formats will be used to present data collected from the BI site, including:
potentiometric contour maps, time series plots, trilinear plots, and Stiff diagrams. Note that
analysis of Bl Indicator Parameters does not allow for development of trilinear plots or Stiff
diagrams.

The Sen’s slope estimator has been used in the past to evaluate trends in the compliance well
data as noted in Section 2.2.2 and represents an accepted DEQ statistics method. EPA’s
March 2009 Statistical analysis of Groundwater Monitoring Data at RCRA Facilities Unified
Guidance is now considered to provide current recommended and approved statistical
analysis methodologies. For trend tests, the Unified Guidance identifies three primary
methods: (1) linear regression be used to identify a linear trend and estimate its maganitude;
(2) Mann-Kendall test provides a method for identifying trends; and (3) the Theil-Sen trend
line method can be used to gauge trend of magnitude.

As noted in Section 2.2, groundwater concentrations at Bl vary notably over time due
seasonal variability and in response to other geochemical changes. As a consequence, time
series plots for Bl show a lot of variability in groundwater quality data over time. Some of
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this variability is seasonal while some variability does not appear to be seasonally related.
The variability at a given well is not necessarily consistent for all parameters or locations or
at similar locations but different depths. For example, a well could show a notable
concentration increase of ammonia and total dissolved solids while showing, at the same
time, a notable decrease in sodium and potassium. An adjacent well screened slightly deeper
may show different conditions. The extent of data variability at the site can make it difficult
to characterize whether a given parameter is actually increasing or decreasing over time.

In response to the presence of notably variable groundwater concentration conditions, review
of BI time series plots has consisted of examining short-term plots, consisting of 5 years of
most recent data [10 sample data sets], along with review of long-term plots (consisting up to
more than 25 years of data) to provide context for the short-term plots. A best fit line using
linear regression is applied to the 10 sample data set and used to assist in examining the
overall recent linear trend of the data.

As needed, summary statistics can also be completed including: sample size, average,
median, standard deviation, interquartile range, standardized skewness, standardized kurtosis,
and interquartile range of parameter detections. All nondetects will be replaced with a value
that is 1/2 of the reported method detection limit (MDL). The summary statistics will be
computed using either Microsoft Excel, an Excel statistics add-on package such as Analyzs-
it, Statgraphics, or a comparable statistical software package.

Data evaluation will also include a comprehensive comparison of groundwater quality sample
results to the following applicable water quality standard and site-specific concentration
limits:

e State of Oregon Numerical Groundwater Quality Reference and Guidance Levels
(OAR 340-40-020 Tables 1 through 3).

e EPA National Primary Drinking Water Regulations.
e Permit Specific Concentration Limits listed in Section 3.3.

These water quality standards are presented on Table 4.

3.6 REPORTING

Reporting of environmental data includes the submittal of Annual Water Quality Monitoring
Reports and the results of split-sampling events. These reporting requirements are addressed
in this section.

3.6.1 Annual Water Quality Monitoring Report

3-5

As indicated in Section 12.2 of the closure permit, an Annual Water Quality Monitoring
Report (AWQMR) is to be submitted prior to March 15th of each calendar year for the
duration of the closure permit. The AWQMR will address environmental monitoring
activities, results, and findings from the previous year. Whenever possible, the report needs
to be completed as a two-sided document. To reduce physical size of the report and reduce
paper usage, report appendices can be presented as electronic files contained on a compact
disc attached to the report’s back inside cover page. Two copies of the report, stamped by an
Oregon registered geologist or engineering geologist, are to be submitted to the DEQ.

The AWQMR s to include a statement of compliance, a one-page cover letter that presents a
concise comparison of the analytical results with the monitoring standards identified above in
Section 3.5.2. Specifically, the statement of compliance letter will:
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e Compare the analytical results with the relevant monitoring standards (PSCLSs).
e State whether or not federal or state standards were exceeded for the relevant media.
e State whether or not a significant change in water quality has occurred.

Examples of significant change in water quality are provided in Section 3.4.1.

As indicated in Section 12.4 of the closure permit, the AWQMR needs to include the
following information:

e An executive summary.
e Site background and recent site activity information.

o A summary presentation of all environmental monitoring performed during the past
year.

e A summary presentation of data validity (i.e., review of holding times, comparison of
blanks and duplicates, major cation/anion balance for each groundwater sample
collected, identification of data problems or discrepancies, field QA/QC issues, and
laboratory compliance with QA/QC standards) and identification of data problems.

e Summary tables of all analytical results by sampling location organized by the
parameter groups as described in Section 3.5.2.

e Itemization of any activities resulting from the exceedance of a relevant standard or
significant change in water quality. Examples include resampling events, submittal
of a Preliminary Assessment or an Assessment Monitoring Report.

e Presentation of water level data and groundwater flow direction using contour maps,
tables, and graphs.

e Updated time-series plots and other completed statistical analysis as described in
Section 3.5.2.

o Copies of all field data sheets, laboratory analytical reports, and chain-of-custody
documents completed for the year being reported.

e Copies of all monitoring well repairs, abandonments, replacements, and installations
that occurred at the site during the reported year.

e A summary of new or proposed activities at the site.

Note that application of the Bl Indicator Parameters does not allow for completion of
cation/anion balances or the generation of Stiff and Piper diagrams.

Copies of the AWQMR are to be submitted to the following address:

Oregon Department of Environmental Quality
Manager — Western Region Solid Waste Program
750 Front Street NE, Suite 120

Salem, Oregon 97301-1039

3.6.2 DEQ Laboratory Split Sampling Report

The BI closure permit does not contain specifies split sampling event dates but indicates in
Section 10.3 that spit sampling with DEQ shall occur when requested. If requested,
scheduling the event with the DEQ Lab must occur at least 45 days prior to the sampling
event.
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In the event of a DEQ split sampling event, the following information will be submitted to the
DEQ laboratory, located in Portland, Oregon, within 90 days of the split-sampling event:

e Copy of all information pertinent to the sample collection, handling, transport and
storage, including field notes.

e Site map showing groundwater flow directions and contours.

o Copies of all laboratory analytical data, QA/QC reports, and any additional data
specifically requested by the DEQ laboratory.

The address for the DEQ laboratory is:

Oregon Department of Environmental Quality
Laboratory Division, Groundwater Monitoring Section
3150 NE 229th Avenue, Suite 150

Hillsboro, Oregon 97124

(503) 693-5700

3.7 REDUCTION IN MONITORING

The County may petition for a reduction in the sampling frequency, a reduction in the number
of locations to be sampled, or the elimination of selected monitoring parameters for the site
environment monitoring program. A demonstration would need to be presented to the DEQ’s
satisfaction that, for each monitoring point or parameter in consideration, sufficient samples
have been analyzed to allow for adequate assessment of the data. Adequate justification for
all proposed reductions in sampling frequency and parameters will need to be provided to the
DEQ.
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Table 1: Monitoring Well Summary Data
Sampling and Analysis Plan
Browns Island Landfill

Active Monitoring Wells

Construction [Well Depth (from top Top of PVC Casing Screen Screen interval (ft below top of
Well ID Date Installed| Well Log Type of PVC - ft) Elevation (ft) Length (ft) PVC)
MW-5 1/5/1969 yes supply 105 153.84 none 61-105
MW-8a 10/16/1975 yes single 20.47 136.72 5 15.3-20.3
MW-8b/c 10/15/1975 yes double 23.90/37.72 136.88/136.62 3/3 23-26/32-35
MW-9a/b 3/76-7/79 no double 37.08/23.78 136.98/137.02 4.0/4.9 32.9-36.9/18.8-23.9
MW-10b/c 3/76-7/79 no double 33.42/24.70 134.78/134.94 1.1/4.8 32.2-33.3/19.8-24.6
MW-12a/b 3/76-7/79 no double 26.90/43.51 136.17/135.83 4.6/4.4 22.2-26.8/39.0-43.4
MW-15 10/31/1986 yes single 44.36 140.24 20 20-40
MW-16 11/11/1998 yes single 48.77 141.92 10 36/46
MW-17 11/10/1998 yes single 42.38 137.81 10 30/40
Inactive Monitoring Wells
Construction Top of PVC Casing Screen Screen interval (ft below top of
Well ID Date Installed| Well Log Type Well Depth (ft) Elevation (ft) Length (ft) PVC
MW-1a/b/c | 5/8-5/21/73 yes triple 40.67/47.17/51.33 151.75/152.01/152.16 | 2.5/2.5/2.5 | 38.2-40.6/44.7-47.1/48.8-51.3
MW-2a/b 5/22-23/73 yes double 41.75/57.5 158.63/158.68 2.5/2.5 39.2-41.7/55.0-57.5
MW-6a/b/c | 5/23-5/31/73 yes triple 33.3/43.33/54.3 151.89/151.89/151.90 5/5/4 28.3-33.3/38.3-43.3/50.3-54.3
MW-7a 10/13/1973 yes single 22.0 141.36 5 15-20
MW-7b 10/8/1973 yes single 34.3 141.90 5 30-35
MW-10a 3/76-7/79 no single 14.32 134.78 4.8 9.4-14.2
MW-13 10/29/1986 yes single 4355 135.31 20 21/41
MW-14 10/30/1986 yes single 28.25 128.85 5 21/26
Abandoned Monitoring Wells
Construction
Well ID Date Installed| Well Log Type Well Depth (ft) Date Abandoned
MW-4a/b/c | 4/16-5/7/73 yes triple 40/48/62 7/29/99-8/2/99
MW-11a/b 3/76-7/79 no double 15.08/21.31 9/8/1997
3/20/2013

TableO1 well data sum_2013.xIsx




TABLE 2: SAMPLE LOCATION SUMMARY - 1994 thru 2000

ENVIRONMENTAL MONITORING PLAN UPDATE
BROWNS ISLAND LANDFILL

c
wewo [S121815(B 2312191212 8181521281212 |8 5 2 212 5 2 81212 21215 5] 8]  onsamme
§§§§§§§§§§§§§§§%%%%%ggggggg%%%%%g%

5211974 | x| x| x [ x| x| x| x[ x| x| x| x| x| x

9111974 | x | x| x x x| x| x| xIx]x]x]x

12/30/1974 | x | x| x| x| x| x| x| x| x| x

311011975 [ x| x| x| xI x| x| x| x[x]x

7911975 | x| x| x{ x| x| x| x|{x[x]x]|x][x

9/9/1975 | x| x| x x| x x| x| x| x| x

3/9/1976 X x| x| x x| x| x| x| x| x][x]x]x]|x]|x

41131976 | x | x X X x| x ] x ] x]x] x| x[x]x]x]x

5/24/1976 | x | x x| x I x x| x ] x{x]x] x| x{x[x]x]x][x

6/23/1976 | x | x xIx I x] x I xExIx ] x ] xEx ] x] x]x[x]x

712711976 | x | x x| x| x x| x| x| x]x]x x| x| x| x

9/23/1976 | x| x| x x| x x| x| x| x| x X

71171977 | x | x x| x x| x| x| x]x]x X x| x| x

3611978 | x [ x| x x x| x| x| x[x]x x| x| x| x

9/18/1978 | x | x | x X x| x| x| x| x| x[x]x]x]x]|x]|x

521/1979 | x | x| x X x| x| x| x ] xIx]x]x X

9/10/1979 | x | x | x X x| x| x| x]x X x| x| x x| x x| x| x

101772980 | x [ x| x x| x| x x| x x| x| x x| X x| x

527/1981 | x | x | x x| x X X x| x| x x| x x| x

71711982 | x| x| x x| x x| x| x x| X x| x

9/22/1982 | x | x X x| x| x x| x x| x

5/11/1983 | X | X x| x| x X x [ x x I x [ x x| x| x| x Well 9B

9/8/1983 | x | x x| x X x| x| x x| x x| x| x

si2i1984 | x| x| x| x| x X x| x| x| x| x| x[xx]x]x

10/31/1984 | X | X X X X X[ X]|X]| X X]|X]| X X| X| X Well 12A

411711985 | X | x [ x [ x]x X [ xxx x| x [ x x| x]x x| x| x Well 12B

11/7/1985 | x | x [ x [ x| x X[ x I x ]I xx]xTx]x]x]x x [ x| x Well 9B

6/3/1986 | x | x [ x| x| x x | x| xx]x]x x| x x| x| x Well 10C

10/29/1986 X x [ x x| x]x]x x| x

12/30/1986 x| x| x SEA Data/No Dup.

412211987 | X [ x| x| x[x x [ xIx]xxIx]x]x]x x [ x x| x]x]x Well 13A

11/12/1987 | X | x| X X x | x x| x]x x| x x | x x| x]x Well 13A

4/6/1988 x [ x I x x| xTx]x]x x [ x| x]x]x Well 15A

9/7/1988 x | x x| x]x x| x x | x| x| x]x Well 8B

5/2/1989 x [ x I x]x]xx]x]x x| x X Well 8A

10/4/1989 X x | x| x| x]x x| x x | x x| x]x Well 5

4/11/1990 x| x X Well 15C

4/12/1990 X x| x| x x| x][x]x Well 5
:, 9/5/1990 X X X Well 5
" 9/6/1990 x | x x| x]x X x| x

4/18/1991 X x [ x| x ] x]xTx]x]x x [ x| x]x]x Well 5 & 15
[ 1o/8/1901 X x| x x | x x| x]x Well 5
] 10/9/1991 x [ x| x x [ x| x Well10B

5/13/1992 x| x| x x| x[x]x Well 8B

5/14/1992 X x [ x| x]x]x Well 5
[ 61411992 X
:,.. 10/5/1992 x [ x| x x [ x| x]x]x Well 148

10/6/1992 X x| x x| x Well 108
L 41711903 x [ x| x X X Well 8A
#] 4/8/1903 X x | x x| x]x x| x Well 5

10/20/1993 X x [ x| x x| xTx]x]x x [ x| x]x]x Well 5

4/11/1994 x| x| x x| x| x Well 8C
| 411211994 X x [ x| x]x]x x| x Well 5

9/13/1994 X x | x x| x]x x| x x | x x| x]x Well 15

3/7/1995 X x [ x I x x| xTx]x]x x [ x| x]x]x Well 13A

3/27/1996 x [ x [ x x| x| x]x x | x x| x]x Well 108

10/3/1996 X x [ x x| x]x]x x [ x| x]x]x Well 12A

5/22/1997 X X X x [ x| xx] x| x]x x | x x| x]x Well 8C &10B

9/3/1997 x [ x| x]x[x X x [ x| x]x]x Well 9A &12A

5/28/1998 X x [ x [ x x| x| x]x x | x x| x]x Well 5 & 8C

9/2/1998 X x [ x| x]x]x X x| x X Well 12A

5/26/1999 X x [ x| x x| x| x]x x| x x| x| x Well 16

9/21/1999 X x [ x| x]x]x X x| x x [ x| x Well 5

5/31/2000 X x | x| x| x]x x| x x| x x | x| x| x| x|well 10c

9/13/2000 X x [ x| x]x]x x| x x| x x [ x| x| x| x]well1s

NOTES: 9/13/94 data indentified as 9/12/94 data in Storet.
Former Trussel water supply well and Well 5 are the same well.

E' Indicates related events

3/20/2013

Table02_Well Sampling Location Summary.xIsx



TABLE 3: WATER QUALITY SAMPLE LOCATIONS, FREQUENCY, AND SCHEDULE
ENVIRONMENTAL MONITORING PLAN
BROWNS ISLAND LANDFILL

Locations Analytes * Frequency Schedule
Alluvium wells: Group la
Group 1b . .
Shallow: MW-8a. Group 2a Semi-annual Spring and Fall

Intermediate: MW-8b, MW-9b,
MW-10c, MW-12a, and MW-15.

Deep: MW-8c, MW-9a, MW-10b, Group 2b Every two vears in Eall
MW-12b, MW-16, and MW-17. Group 3 Bi-annual y IWO yez
beginning in 2006
Marine Sedimentary Rock Group la
wells: Group 1b . .
Group 2a Semi-annual Spring and Fall
MW:-5 (on-site supply well)
Group 2b Every two years in Fall
Group 3 Bi-annual beginning in 2006
Piezometers: Water levels Semi-annual: all
monitoring wells
MW-1a/b/c, MW-2a/b, Spring and Fall

MW-6a/b/c, MW-7a/b, MW-10a,
MW-13, and MW-14.

NOTES:
* See Table 2, Water Quality Monitoring Parameters, for analytes/parameters included in each parameter

group. BI Indicator Parameter list is applied except during even year Fall events (i.e., Fall 2012, Fall
2014, etc.) when the Bl Permit Parameter list is applied.

The semi-annual compliance monitoring periods are:

Spring: ~ March 1* through May 31
Fall: September 1% through October 31,




TABLE 4: WATER QUALITY MONITORING PARAMETERS
ENVIRONMENTAL MONITORING PLAN

BROWNS ISLAND LANDFILL

METHOD METHOD REPORTING | DEQ REFERENCE | DEQ GUIDANCE | EPA DRINKING WATER
BI INDICATOR PARAMETERS Bl PERMIT PARAMETERS METHOD DESCRIPTION LEVEL LEVELS® LEVELS® sTD!
(mg/L) (mglL) (mg/L) (mglL)
GROUP 1a: FIELD INDICATOR PARAMETERS
ELEVATION OF WATER LEVEL ELEVATION OF WATER LEVEL FIELD Electric Probe
pH pH FIELD Reference Electrode Probe 6.5t08.5su
TEMPERATURE TEMPERATURE FIELD Temperature Probe
SPECIFIC CONDUCTANCE SPECIFIC CONDUCTANCE FIELD Conductivity Probe
DISSOLVED OXYGEN DISSOLVED OXYGEN FIELD Metal Cathode Probe
REDOX POTENTIAL (Eh) REDOX POTENTIAL (Eh) FIELD Platinum Band Sensor Probe
GROUP 1b: LABORATORY INDICATOR PARAMETERS
HARDNESS (as CaCO5) 6020° ICP-MS 2.00
TOTAL ALKALINITY (as CaCO,) TOTAL ALKALINITY (as CaCOj) 310.1° Titrimetric 10.0
TOTAL DISSOLVED SOLIDS (TDS) TOTAL DISSOLVED SOLIDS (TDS) 160.1° Gravimetric 10.0 500
TOTAL SUSPENDED SOLIDS (TSS) TOTAL SUSPENDED SOLIDS (TSS) 160.1° Gravimetric 10.0
CHEMICAL OXYGEN DEMAND (COD) 410.4° Spectrophotometric 5.00
TOTAL ORGANIC CARBON (TOC) 415.1° UV, Persulfate Oxidation-IR 1.00
GROUP 2a: COMMON ANIONS AND CATIONS
CALCIUM (Ca) CALCIUM (Ca) 200.7° ICP-MS 0.050
MAGNESIUM (Mg) 200.7° ICP-MS 0.002
SODIUM (Na) 200.7° ICP-MS 1.00
POTASSIUM (K) 200.7° ICP-MS 1.00
IRON (Fe) IRON (Fe) 200.7° ICP-MS 0.0250 0.3
MANGANESE (Mn) MANGANESE (Mn) 200.7° ICP-MS 0.00200 0.05
AMMONIA-NITROGEN (NH,-N) AMMONIA-NITROGEN (NH;-N) 350.3" Electrode 0.100
BICARBONATE ALKALINITY (HCO;) 310.1° Titrimetric 10.0
SULFATE (SO,) SULFATE (SO,) 300.0° lon Chromotography 1.00 250
CHLORIDE (Cl) CHLORIDE (Cl) 325.3° lon Chromotography 0.500 250
NITRATE (NO3-N) NITRATE (NO3-N) 353.3" lon Chromotography 0.100 10.0 10
SILICA (Si) 370.1° Spectrophotometric Reduction 0.250
GROUP 2b: TRACE METALS
ARSENIC (As) 60207 ICP-MS 0.00100 0.05 0.05
BARIUM (Ba) 60207 ICP-MS 0.00100 1.0 2
CADMIUM (Cd) 60207 ICP-MS 0.00100 0.01 0.005
CHROMIUM (Cr) 60207 ICP-MS 0.00200 0.05 0.1
COBALT (Co) 60207 ICP-MS 0.00100
LEAD (Pb) 60207 ICP-MS 0.00100 0.05 0.015%*
NICKEL (Ni) 60207 ICP-MS 0.00200
SELENIUM (Se) 60207 ICP-MS 0.00100 0.01 0.05
SILVER (Ag) 60207 ICP-MS 0.00100 0.05 0.1
GROUP 3: VOLATILE ORGANIC CONSTITUENTS
|VOLATILE ORGANIC CONSTITUENTS 8260° bas Chromotography/Mass Spect] 0.50-1.0 ug/L

# DISSOLVED CONCENTRATIONS. SAMPLES MUST BE FIELD-FILTERED.

#TEST METHODS FOR EVALUATING SOLID WASTE - PHYSICAL/CHEMICAL METHODS. 3rd edition. EPA SW-846 (November 1990).
" METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES. EPA-600/4-79-020 (revised March 1983).

“ DEQ NUMERICAL GROUNDWATER QUALITY REFERENCE LEVELS (HEALTH BASED). OAR 340-040-080 (January 1990).

© DEQ NUMERICAL GROUNDWATER QUALITY GUIDANCE LEVELS (NONHEALTH BASED). OAR 340-040-080 (January 1990).

"EPA NATIONAL PRIMARY DRINKING WATER STANDARDS. EPA 816-F-02-013 July 2002.
+** EPA ACTION LEVELS.

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
TRACE METALS - TOTAL CONCENTRATIONS IF TSS <100 mg/L; BOTH TOTAL AND DISSOLVED CONCENTRATIONS IF TSS >100 mg/L.

3/20/2013 Table04_WQ Parameters_indicators.xIsx
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State of Oregon
Depariment of
Environmental
Quality

SOLBD WASTE DISPOSAL SITE CLOSURE PERMBT RﬁUNIClPAL LANDFILL

Oregon Department of Environmental Quallty
- 750 Front Street NE, Suite 120
- SALEM OR 97301-1039
" (503) 378-8240 x252

Issued in accordance with the provisions of ORS Chapter 459 and -
- subject to the land use compatibility statement referenced below.

ISSUED TO: o | FACILITY NAME AND LOCATION
' Marion County Public Works . . . - . Brown’s Island Landﬁ!l
"MCPW Environmental Services : ’ 2895 Faragate Avenue S -
PO Box 14500 : : ‘ : Salem, OR 97302

Salem, OR 97309 _ - .
' Section 30, T7S, R3W, WM Marion County

 503.588.5169

OWNER: o OPERATOR:
Marion County PublicWorks "~ Marion County Public Works

MCPW Enviro,_nmental Services

ISSUED IN RESPONSE TO: .
® asolid waste permit renewal application recéived December 2, 2004 4
The determinatioh to issue this permit is based on findings and technical info'rrﬁation included in the permit record.

ISSUED BY THE OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY
/\%/ %ps/q,ﬁw | - % 7// ROOE
Gil Hargreaves, ManageZ!(jérdous and Solid Waste : ' Date d - _

.-Pennitting and Complian
Western Region

Permltted Activities

_Until such tlme as this permrt expires or is modified or revoked the permrttee is authonzed to maintain a closed solld
‘waste land disposal site in conformance with the requ1rements limitations, and condmons set forth in this document -

in¢luding all attachments.
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ISSUANCE

in this

-section

Permittee
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Facility
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issuance

Definitions

Submittal
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PERMIT ADMINISTRATION -

@ © ¢ ¢ @ ©

This section describes the parameters surrounding permit issuance, including the
following information: 4
e permittee
permit number
- permit-term
facility type
facility owner/operator
basis for issuance, and
definitions :

This penntt is issued to Marion County Public Works.

. This permit will be referred to as Solid Waste Permit Number 255 A

The is5ue date of this permit is the date the document is signed.
The expiration date of this permit.is September 30, 2015.

The facility is permitted as a Closed Municipal. Landfill.

The owner of thie facility is: The operator of this facility is:
Marion County Public Works

Marion County Public Works
, MCPW Environmental Services

This permit is Issued based upon"th'e foliowinQ documente submitted by the permittee: - -

o solid waste permit application received December 2, 2004

" e Closure/Post-closure Plan approved by the Department.:

Unless otherwise specified, all ten'ns ere'as deﬁned in OAR 340-93-030.

All submlttals to the Department, unless otherwise noted must be sent to:

Oregon Department of Environmental Quality
‘Manager, Solid Waste Program

750 Front Street NE, Suite 120

Salem, OR 97301

Telephone: (503) 378-8240
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IISCLAIMERS

 This section describes disclaimer information for the Department, including property
rights and Department liability.

In this
section

Property

rights.

" Department

liability

AUTHORITY

In this
section

Ten year
permit

Documents

superseded

Binding
nature

Other

compliance -

Penalties

: * Permit Number 255
a - Explratlon Date: September 30, 2015
S ' N Page 4 of 17

The issuance of this permit does not convey any propertyn'ghts in either realor

personal property, or any exclusive privileges, nor does it authorize any injury to

private property or any invasion of personal nghts

The Department, its- ofﬁcers agents or employees do not sustain any llablllty on’
account of the issuance of this permit or on account of the construction, malntenance

or operation of facilities pursuant to this permit.

This section describes the authority of the Oregon Department of Environmernital
Quality to issue this permit, including the following information: .
e 10 year permit ' .
-documents superseded
binding nature
*" other compliance, and
penalties

This permit is issued for a maximum of 10 years as authonzed by Oregon Revised
Statutes 459.245 (2).

This document i is the pnmary solid waste permit for the facrlrty supersedmg aII other
solid waste permrts issued for Brown’s Island Landfill by the Department.

Conditions of this permit are binding upon the pemuttee The permittee is llable for all
acts and omissions of the permittee’s contractors and agents,

Issuance of this permit does not,relieve the permittee from the responsibility to comply
with all other applicable federal, state, or local laws or regulations. This includes the
following solid waste requirements, as well as all updates or additions to these
requirements:

o solid waste permit application received December 2, 2004

e Oregon Revised Statutes, Chapters 459 and 459A

e Oregon Administrative Rules Chapter 340, and

e any documents submitted by the permittee-and approved by the Department.

Violation. of permrt conditions will subject the permittee to civil penalties of up o

$10,000 for each day of each violation.
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PERMIT MODIFICATION
In this .This section describes information about modification of this perrmt, mcludmg
. . section o 5 year review
o  modification
e modification by Department
o modification by permittee
o  public participation, and
e changes in ownership -
Five year Between the 4th and 6th year of the life of the permlt, the Department will review the -
‘review - - permit and determine whether or not the permit should be amended. , :
. While not an exclusive list, the following factors will be used in making that -
determination: ~
e compliance history of the facility
. changes in volume, waste composition, or operations at the facility
¢ changes in state or federal rules which should be incorporated into the’ perrmt
e  a significant release of leachate or landfill gas to the environment from the facility
- o significant changes to a Department-approved site development plan and/or
conceptual design .
Modification - At any time in the life of the permit, the Department or the penmttee may propose
changes to the permrL 4
’Mo'dification The Director may, at any time before the expiration date, modify, suspend, or revoke
and this permit in whole or in part, in accordance with Oregon Revised Statutes 459.255, .
revocation by for reasons including but not limited to the following:
Department e violation of any terms or conditions of this permit or any applicable statute, rule
' . standard, or order of the Commission
e obtaining this permit by misrepresentation or fallure to disclose fully all relevant
facts, or
e a significant change in the quantity or character of solld waste received or in the _
operation of the dlsposal site
Mddiﬁeation The permittee must apply for a modification to this permit if there is a significant .
by permittee  change in facility operations ora deviation from activities described in this document.
- Public A Significant changes in the permit will be made public by the i |ssuance of a public notice '
participation as requured by Department rules.
| Changesin  The penmttee must report to the Department any changes in either ownership of the
ownership disposal site property, or of the name and address of the permittee or operator within

ten (10) days of the change.
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' CLOSURE CARE

AUTHORIZATIONS

in this
section

" Closure care

Authorization
of activities

'Thls sectlon descnbes the actlvrtles the perrmttee is authorized to conduct.

The permittee is authorized to provide post—closure care to the facility.

All facility activities are to be conducted in"accordance with the provisions of this -
permit. All plans required by this permit become-part of the permit by reference once
approved by the Department. Any conditions of the approval are also incorporated into
this permit unless contested by the pennrttee within 30 days of the receipt of a :
condmonal approval.

PROHIBITIONS

‘In this

section

Thls sectlon describes specrﬁc activities the permittee is prohlbrted from conductmg

Waste receipt: The drsposal site is closed to waste receipt. The permittee is prohibited from acoept)ng

solid waste.

Open burning The permittee must not cbnduct any open burning at the site.

CLOSURE CONSTRUCTION AND MAINTENANCE

In this

- section -

Plan
compliance

‘ Vegetation

Surface

.contour

maintenance

@ ¢ @ © © ¢ ©

This section describes closure constructron and maintenance requnrements for the

" facility.

plan compliance
vegetation
surface contour malntenance
surface water

_leachate prevention
additional soil cover, and
design plans

The permlttee must maintain the dlsposal site in accordance with the approved
Closure/Post-Closure Plan, and any amendments to the Plan, approved in wntlng by the
Department.

The permittee must maintain a dense, healthy growth of native vegetation over the
closed areas of the Iandﬁll consistent with the proposed final use.

The perrmttee must maintain the final surface contours of the landfill cover so that
erosion and ponding of water is prevented to the maximum extent practicable. Erosion
damage (cuts) must be repaired and seeded so that all waste remains covered.

The permittee must refill with soil, grade, and seed all areas that have settled or where
water ponds, and all areas where the cover soil has been damaged by cracking or
erosion. Areas where vegetation has not been futly established must be ferhllzed re-

_ seeded, and maintained.
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The permrttee must divert surface water dramage around or away fromthe landfill atall
tlmes

_The permittee must maintain surface water diversion ditches or structures free of

obstructlons and debris at all times.

The permittee must maintain the disposal site in a manner which deters leachate :

- production to the maximum extent practical. Leachate must be prevented, collected,

evaporated, or otherwise treated and controlled in a manner approved by the

_ Department

If surface or groundwater monltonng indicates srgmﬁcant leachate discharges, an:

"additional cover shall be placed over the landfill, in accordance with the approved

Closure/Post-Closure Plan. The permittee may also voluntarily place additional soil

- ‘cover on the landfill, in accordance with the Plan.

The permittee must submit englneenng design plans for any closure construction or
ancillary facilities for Department rewew and approval at least six months pnor to the
anticipated construction date.

FAClLITY MANAGEMENT
in this ' Thls sect]on describes requrrements for the on-going management of the facility after '
secfion closure. '

e discovery of prohibited waste

e . inspection

e evaluation

o fees:

e access-control _

e fire protection, and .

° future use

Inspection  The permittee must physically inspect the entire disposal site at least monthly - to
. determine compliance with this perrmt and the rules of the Department. The permittee
. must record any post-closure repairs performed. Inspection records must-be made-
avallable to the Department upon request
Evaluation The permrttee must conduct and submit to the Department an evaluation of the
facrllty s status, including: '
a discussion of |mplementatron of the closure and post—closure plans
a description of unanticipated occurrences and any changes to the closure or post-
~ closure plans, and :

o a discussionof the status and adequacy of the financial assurance plan, lncludmg
an accounting of amounts deposited, expenses drawn from the fund, and the
current balance.

This information must be made part of the Annual Envnronmental Monltonng Report

(see condition 12.2). :

Fees The permittee must pay the solid waste fee each year this permitis in effect. An
invoice indicating the amount of the fee will be mailed prior to the date due.

Access The permittee must control public access to the facility as necessary to prevent

control unauthorized entry and dumping. '
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_ Fire : Anangements must be made wnth the locai fire control agency to immediately acqu;re
protection . their services when needed and adequate on-site fire control protection, as determined . -
'through the local fire control agency, must be provided. Fires must be lmmedlately and
thoroughly extinguished and promptly reported to the Department. -
" Future use: Any future use, activity, or construction of buildings, structures, or utjlmes on this
‘ ~ disposal site must have prior written approval of the Department and must be done in a
manner that protects the integrity of the final cover system, landfill stability, gas
monitoring devices, and surface water control systems. =~ '
FINANCIAL ASSURANCE
In this . Thls section descnbes requ:rements for ﬁnanc1a| assurance at the facnhty mcludlng
section . e financial assurance plan
' e submittal
e - use of financial assurance, and
o continuous nature
F inan_cial' The permittee must prepare an updated financial assurance-plan, as necessary, and
assurance provide financial assurance for the costs of post-closure care, and corrective actlon if
.plan ‘ . _any. The plan must be placed.in the facility file. :
Reference: The plan must be prepared in accordance with OAR 340—094-0140
Acceptable mechanisms are described in OAR 340-094-0145. '
Submittal - The permittee must submit to the Department evidence of the financial assuranee
' consisting of: ’
o acopy of the first financial assurance mechanism
o awritten certification that the financial assurance meets all state requnrements
Use of ' 'The permittee must not use the financial assurance for any. purpose other than to finance
financial the approved closure, post-closure, and corrective action activities or to guarantee that
- assurance - those activities will be completed.
‘Continuous Continuous financial assurance must be maintained for the facility until the pehnittee or
nature other person owning or controlling the site is no longer required to demonstrate

ﬁnanCIaI responsibility for closure post-closure care, or correctlve actlon (if requnred)
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'ENVIRONMENTAL MONITORING

10.0 _ENVIRONMENTAL SAMPLING REQUIREMENTS

104  Inthis This-section describes general sampling requirements, including:
' section e notification '
o split sampling
o monitoring schedule and
° changé§ in sampling or split sampling

The permittee must notify the Department in writing of all upboming sampling events at

' 402 Notification f ! . s
" least ten (10) working days prior to the scheduled daté of the sampling event.

10.3 - Split- The permittee must split samples with the Department when requested, and must -
- sampling.  schedule all requested split-sampling events with the Department laboratory at least
- forty-five (45) days prior to the sampling event. The following sampling events must be -
~ ¢onducted as split sampling events with the Department: -

‘None is scheduled at this time.

104 Monitorihg The permittee must perform environmental monitoring in accordé_nce with the facility -
schedule approved Environmental Monitoring Plan. I ‘

The table below defines the time period for each quarter: V

DO ANCE - 12 i
Spring , March.1 _ May 31
| Fall ' . |'September1 . October 31

. Thie Department reserves the right to add to or delete from the list of scheduled

10.5  Changes in ¢ v r
sampling events, sample locations, parameters to be sampled for, and to conduct

sampling or {
spmp 9 unscheduled samplings or split sampling.. In the event of changes to the split sampling
sampling schedule, the Department will make every effort to notify the permittee of the changes

at least 30 days prior to the split sampling event.

1.0 ENVIRONMENTAL MONITORING STANDARDS

111 In this This section descn'beé requirements for évaluating compliancé with énvironmental
section monitoring standards, including: ‘ :
: o rule

e review of results -
e resampling results and R
o certified environmental laboratory data

11.2  Rule The permittee must not allow the release of any substance from the landfill into a water
" media which will result in a violation of any applicable federal or state surface water,
groundwater, or drinking water rules or regulations, beyond the solid waste boundary of
the disposal site or an alternative boundary specified by the Department.
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‘Il Examples of significant changes:

detected in background; or,

numerical limits; or,

- than background.

bove any one permit-specific concentration limit (PSCL) or
any three action limits (ALs), or indicating a significant

change in water quality at any monitoring point, : and
e Detection of a VOC or other hazardous constltuent not

e Exceeded aTable 1or3 value listed in OAR 34040
unless the background water quality is above these

o Detection of a compound an order of magnltude higher

Page 10 of 17
A Coﬁrplianc:e _ The following wells are deéignated as corﬁpliance wells:

wells "MW-8a/blc

-MW-9a/b"

MW-12a/b -

‘MW-16, and

MW-17
Review of The permittee must review the analytlcal results after each monitoring event accordlng
results to the followmg table.

1. Notify the Department within 10
days of recelpt of laboratory results,

2. Perform resampling immediately
and evaluate results as described
below in condition 11.5.

Note: If this is a known release,

previously confirmed to the

Department in writing, resampling is

not required. Resampling must be

completed and the resuits reviewed
within three months of the original
sample date.

-none of the above

-| continue groundwater monltonng Wlth
‘| next scheduled sampling event

Note: Permit—speciﬁc concentration limits established fo date are listed in Attachment 2:

Resamphng Upon receipt of data from resampllng, the permittee must review the results accordlng

results to the followmg table.

permit-specific concentration limit

That confirm the exceedance of a

1. notify the Department within 10 days of receipt of
laboratory data, or within 60 days of the sample date
(whichever comes sooner), and

2. submita Preliminary Assessment workplan for Department
approval within 90 days of the date of resampling. Plan
must specify how the objectives of OAR 340-40 will be
met by the proposed investigation. This must include the
monitoring of Group 4 parameters, in addition to routine
detection monitoring. -

action limits were exceeded, or there

is a significant change in water

-l quality results noted in the routine
-sampling event

That confirm that three or more A.

_with the Department.

notify the Department within 10 days of receipt of
laboratory data, or within 60 days of the sample date
(whichever comes sooner), and

submit a plan within 30 days (unless another time period
is authorized) for developing an assessment program

That do not confirm the results noted
in the routine sampling event

- monitoring report.

continue with routine monitoring, and
discuss the data from the routine sampling event and the
resampling results in the next annual environmental
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"The Department suggests the use of only envirenmental sampling data analyzed by an

Oregon Laboratory Accredited Program (ORLAP) lab or a National Volunteer

* - Laboratory Accreditation Program (NVLAP) lab. A copy of the certification should |

accompany the submitted data. Use of an ORLAP or NVLAP approved lab will-aid you
and the Department in Environmental Monitoring Plan and Annual Environmental

Monitoring Report preparation and review.

RECORDKEEPING AND REPORTING — ENVIRONMENTAL MONITORING

In this

~section

Annual

. Environ- -

mental

. Monitoring '
Report

(AEMR)

‘ Staterhenf
- .of '

compliance

e ¢ 0 ¢ 6 © ©

This section describes recordkeeping and reporting requirements associated with
environmental monitoring, including: -
annual environmental monitoring report (AEMR)
" statement of compliance
annual report contents
submittal address
split sampling submittal
lab address and
" Department response to split samples

Prior to March 15% of each year for the duration of this penmt, the perrmttee must
submit to the Department two copies of an annual monitoring report covering the
previous year. The report must be prepared in accordance with the approved format
and stamped by an Oregon Registered Geologist or an Oregon Registered Engineering
Geologist and must follow the format approved in the Environmental Monitoring Plan.

Note: Whenever possible, the permittee must submit two-sided copies of all reports

A short (approximately one-page) cover Iettef must accompany the Annual

Environmental Monitoring Report that: _

o compares the analytical results with the relevant monito‘n'ng standards (PSCLs and
ALs);

‘e states whether or not federal.or state standards were exceeded for the relevant

media;
o states whether ornota SIgmﬁcant change in water quality occurred.

The cover letter must be S|gned by a licensed professional familiar with this site and

" experienced in hydrogeological investigations at solid waste facilities.
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" Each annual envnronmental momtonng report must reflect actual and trué conditions at

the facility. Data presented in the reports must be error-free as oompared to the original
lab data. The annual report, at a minimum, must contain:
o Review of all significant events that occurred at the S|te dunng the report period

. o Review of the monitoring network performance and recommendations for

lmprovements _
Summary of all the data collected in the reporting period [GW, SW, and LFG] _
A summary of any data problems (examples could include QA/QC failures, ﬂagged
data, switched samples, etc.)

o Piezometric maps from each sampling event for the upper water beanng zone

o Time history plots for dissolved oxygen (DO) and specific conduct]wty (SC) and all
group 1b.and all group 2 parameters -

—3> o Stiff and Piper diagrams for all group 1b and group 2 parameters

Split -

sampling
submittal

Lab address

- Department

response to

‘split

samples -

e - For each sample event an anion-cation balance;
A copy of all lab data for the > past. year. (Note: Iab data can be omitted from the
“annual report if the permittee agrees in writing to keep electronic and*hard copies
available until the permit is terminated and the permittee agrees to supply these

copies to the Department within 72 hours of a written request).

Within 90 days of any split sampling event, the permittee must submit the followmg

‘information from the split sampling event to the Department's laboratory:
e a copy of all information pertinent to the sample collection handlmg, transport and

storage, mcludmg field notes

copies of all laboratory analytical reports

copies of all laboratory QA/QC reports -

site map showing flow directions and contours and
any other data or reports requested by the Department

All split sampling reporting must be sent to:
Oregon Department of Environmental Quality
Lab, Groundwater Monitoring Section
1712 SW 11th Avenue
Portland, OR: 97201
{503) 229-5983

If requested by the permittee in Wntmg and after the perrhittee has submitted all split
sampling data information, the Department lab may send the permnttee a copy of:

e the Department’s analysis of the split sample

a copy of the QA/QC report

@
e a copy of the analytical report and
]

a copy of field data sheet
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ENVIRONMENTAL: MONlTORl‘NG NETWORK

In this-
section

: Monitering
. devices

Damage‘ :
reporting

- Device

constructio
n

Constructio
n reporting

a

" Recommen-

dation to
abandon

e o ¢ o

This section describes- requ1rements for the envsronmental monrtonng network
including:
e monitoring devices
damage reporting
- device construction
- construction reporting, and
abandoning '

The permittee must protect, operate, and maintain gas, groundwater, leachate, and
surface water monitoring deVIces so that samples representatlve of actual condmons

" canbe collected.

Any damage to a momtonng devnce must be reported to the Department in writing w;thm
fourteen (14) days of the discovery, along with a description of proposed repairor -
replacement measures and a time schedule for completion of this work.

" Examples: damage i |mpamng well functlon or changing the physical location to any
_degree

All momtonng well abandonment (decommissions), replacements repairs‘ and
installations must be conducted to comply with the Water Resources Department Rules
OAR 690-240 and with the Department’s Guidelines for Groundwater Monitoring Well
drilling, Construction, and Decommissioning dated August 1992.

All monitoring well repairs, abandonments, replacements, and installations, including
driller's logs, well location information, and construction information must be -
decumented in a report prepared and stamped by an Oregon Registered Geologist or
Oregon Registered Engineering Geologist and must be.submitted to the Department
within th|rty (30) days of the action and included in the next AEMR .

The permittee must submlt a recommendatlon to the Department to decommlssmn or
replace any well in the monitoring network that:
e has been installed in a borehole that hydraulically intersects two saturated stratas;
e does not have the corresponding and necessary supporting documentation of

" appropriate installation or construction; or,
e is damaged or destroyed during the time frame of this permit.
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ENVIRONMENTAL MONITORING }PLALB;! (EMP)

In this
- section

EMP
Submittal

EMP
contents

EMP

- maintenance

EMP
compliance

Long-terrn

" monitoring

plan

Additional
monitoring
points

.6 ©6 © © ©

This section describes requnrements foran enwronmental monitoring plan for the

_facility, including:

EMP to be submitted
EMP contents
EMP maintenance

- EMP Compliance
Long-term monitoring, and
additional monltonng pomts

If requested in writing by the Department, the perrmttee must submlt, for- approval

three copies of an Environmental Monitoring Plan (EMP) to the Department. The plan .

must be prepared and stamped by an Oregon Registered Geologist or an Oregon

.- Registered Engineering Geologist. Upon approval, this plan is incorporated into this

permit by reference including all conditions’ of the approval.

Note: Whenever p055|ble the' permittee must submit two-sided copies of all reports

" The EMP must include plans |mplement1ng an environmental momtonng program that
.will characterize potential facility impacts. This plan may consist of the preV|ous .

approved SAPs (Sampling and Analysis Plans) with any changes or additions since
that time (i.e., approved permit-specific concentration limits, new wells, etc.)

Reference: The Solid Waste Landfill Guidance, September 1996, provides mformation
on applicable elements of what the Department considers an acceptable
Environmental Monitoring Plan. Follownng the organizational format provided in the
Guidance will expedlte Department review of the plan.

The permittee must revise the EMP as necessary to keep it current and reflective of
current facility conditions, procedures and sampling requirements or changes. The
permittee must submit all EMP revnsrons to the Department for approval.

. The perrmttee must conduct all envuronmental momtonng at the facility in accordance
-~ with the approved EMP, including any condltlons of approval amendments and

updates.

- After approval of any additional PSCLs and/or ALs, the permittee must update the
‘EMP to reflect these new compliance levels and any other changes to the Iong-term

monitoring plan. The permittee must submit the updated plan for Department revxew
and approval.
Note: See also the requirements for establlshlng PSCLs in this permlt

| Any new or replacement monitoring point or device established during the time frame

of this permit must be incorporated into the environmental monltonng plan. The
updated plan must be resubmitted to the Department for approval.
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BNSTRUCTIONS FOR ESTABLISHING PERMIT-SPECFIC CONCENTRATION AND

~ This section describes requirements for establishing permit-épeciﬁc concentration

limits (PSCLs) for groundwater monitoring, including:
e Gathering data.

o Statistical analysis

e . Proposing PSCLs or ALs, and .

o Changing PSCLs or ALs

Monitoring of the background well (MW- 15) in accordance with the approved
Environmental Monitoring Plan must be conducted until all necessary data sets have
been collected, and permit-specific concentration or action limits are proposed for each
individual parameter. If an intra-well approach is to be used to set PSCLs or ALs then
the permittee must demonstrate in advance to the Department's satisfaction that the
data is valid and that no lmpacts from the facility have mﬂuenced the data.

The permrttee must perform statlstlcal evaluations of monitoring results for each.

sampling event in accordance with 40 CFR 258.53 or other methods approved of in
advance by the department in order to establish compllance concentratlon or actlon

Timits.

References: Statlstlcal Analys:s of Groundwater Monitoring Dala at RCRA facilities,

" Addendum to Interim Final Guidance, USEPA, June 1992; and, Statistical Guidance

for all RCRA Sites, DEQ: SWPC August3 1992

The permittee must propose to the Department, for review. and approval, permit-

specific concentration limits (PSCLs) or action limits (ALs) pursuant to the guidelines
specified in OAR 340-40. Either a PSCL or an AL must be generated for all
parameters the Department deems necessary that are to be included in the long-term
monitoring of the site once there are at least nine acceptable data points from the
appropnate background well(s) as estabhshed under this permit.

Jf the permittee can demonstrate, to the Department’s satisfaction that the background

groundwater quality has srgnrﬁcantly changed since a PSCL or AL was established,
and this change is not due to any influence from the permitted facility, then the .
permittee can propose for Department approval a revised level of the PSCL(s) and/or
AL(s) that are affected. .




Perrmt Number: 255

Explrahon Date September 30, 2015

COMPLIANCE SCHEDULE

j 16 0 summm OF DUE DATES

Page 16 of 17

4 6.1 ‘ Summary ‘The following is a summary of event-driven reportmg requwed by this perrmt Thls section
does not include routine reporting and submittals required by this permit..

By every March 15"

Submit an annual site evaluation

8.4 Evaluation

' discovery of damage
to a monitoring device

By every March 15™ Submit an Annual Environmental | 122 AEMR
. ' " Monitoring Report (AEMR) . -
6 months before any Submit design plans o 7.8 Design plans '
construction . : o
14 days after ' Submit proposal to repair or ' 13.3 Damage reporting

replace

30 days after any
physical monitoring
wellchange

Submit monitoring well report

13.5 Construction
reporting
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ATTACHMENTS

17.0 ATTACHMENTS TO PERMIT

. 174~ Attachment.  The following attachments to this document are:
listing . '

1 Parameter Groups
2 Permit-specific concentration limits

—

ATTACHMENT 1: PARAMETER GROUPS .

Parameter group can be found in the currently approved Environmental Monitoring Plan Table 4.

ATTACHMENT 2: PERMIT SPECIFIC CONCENTRATION LIMITS

PSCLs have been set for compllance wells MW-Ba/bIc MW-9a/b, MW-12a/b, MW-16,.and MW-17. These limits
can be found in the currently approved Environmental Monitoring Plan (EMP). PSCLsand ALs for all other:
compliance . wells have not been set at this time. Once approved, the EMP will be updated to contain all
currently approved PSCLs and Als. _
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Monitoring Well Logs
1997 Well Evaluation and Upgrade Reports




January 6, 1997

DEPARTMENT OF

‘Mr. James V. Sears, Director

ENVIRONMENTAL

Marion County JW 8

Dept. of Solid Waste Management e QUALITY

388 State Street - Suite 735 , \ '

Salem, Oregon 97301-3538 . ~ Western Region -
i Salem Office

Re:  Browns Island Landfill
" Solid Waste Closure Permit No. 255
Groundwater Quality Assessment Report
Environmental Monitoring Plan

Dear Mr. Sears:

We have completed our review of the March 28, 1996, Groundwater Quality Assessment Report
(GWQAR) and the April 19, 1996, Environmental Moniforing Plan (EMP) submitted for the
Browns Island Landfill. The reports were prepared by Parametrix Inc. in response to Schedule C
conditions 1 and 2 of the October 11, 1995, Solid Waste Site Closure Permit No. 255.

PURPOSE OF THE REPORTS

Groundwater monitoring has been conducted at this facility by the Department’s laboratory since
“May of 1974. The purpose of the reports is as follows:

o Compile all of the groundwater quality data collected to date.

o Evaluate the current and past impacts of the disposal site on groundwater and the effects of
post-closure activities in reducing the groundwater quality impacts.

o Evaluate groundwater quality at the established alternative compliance boundary.

o Develop a long-term monitoring program for this facility under the responsibility of the
permittee. : ’

o FEvaluate the characteristics and integrity of the existing monitoring wells.

COMMENTS ON THE GROUNDWATER QUALITY ASSESSMENT REPORT

The GWQAR indicates current and/or past exceedences of water quality standards for several
parameters including TDS, iron, manganese, sulfate, total Coliform, total cadmium, and total g
Jead at the compliance boundary. Additionally, volatile organic compounds have been L
previously detected in onsite wells. Based on the current and past data for the site,
additional information is needed to complete the assessment as follows:

750 Front St. NE
Suite 120

Salem, OR 97310
(503) 378-8240
(503) 378-3684 TDD

DEQ/WVR-101 1-91
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3.3 Proposed Monitoring Approach ‘
The EMP proposes compliance wells MW-8a/8b/8c, MW-9a/9b, MW-10a/10b/ MW-12a/12b,
MW-13a, and MW-14b and background well MW-15c for continued monitoring. This program
seems to be the most cost-effective and practical approach to monitoring at this time.” The

' Department would like to see this approach implemented, possibly with some supplemental wells
to cover a few data gaps, once the following concerns are addressed: '

e The wells are screened at varying intervals of the aquifer and may not be representative of a
single depth or interval in the aquifer. ' ‘

o The proposed background well, MW-15c, is screened at a much longer interval than most of
the downgradient compliance wells. This well may not represent background water quality
to all of the wells. :

o Data gaps exist in the proposed monitoring network. The distance between downgradient
monitoring points is over a quarter of.a mile. Gaps in the monitoring program occur between
MW-9 and MW-12 series, between the MW-12 and the MW-8 series, and between the MW-8

series and MW-13. -

o A permitted operating demolition landfill (permit no. 399) exists adjacent to the closed
municipal landfill. Schedule C of the permit for the demolition landfill indicates that
groundwater monitoring for this landfill is to be covered under the permit for the closed
municipal landfill (number 255). The proposed monitoring network may not adequately
address the demolition landfill.

o As discussed above, the integrity of the nested wells (MW-9a/b, MW-10a/b/c and MW-
» 12a/b/c) will need to be further evaluated before they can be accepted for the monitoring
™ program. i

Attachment A- Sampling and Analysis Plan (SAP)
Below are a few comments and/or discrepancies noted during the review of the SAP:

o Table 2 and 3 - several of the reference methods provided in Tables 2 and 3 of the SAP do
not correspond with the reference methods used in North Creek Analytical’s Quality
Assurance Program in Attachment 2, Figure 3. ‘

o Page 6, 3rd bullet - field duplicates should be collected at a minimum frequency of once per
day of sampling or one for every ten samples, whichever is more frequent.

o Page 9, 4th paragraph from the bottom - water extracted from the well during purging may
be disposed of on the ground, away from the well, unless water quality indicates another .
disposal method is necessary. :
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o - Updated assessment report to include additional data collected from the onsite wells

discussed under number 2 above and an evaluation of the impacts on the Willamette River.

o Plan for biennial evaluations of concentrations at the compliance boundary and methods for
establishing concentrations 11m1ts and/or other alternative evaluation methods approved by
the Department.

o A proposal for siting and installing any additional monitoring wells determined necessary to
fill in the existing gaps, to replace any wells determined unacceptable, and to monitor the
background and downgradient groundwater quality of the demolition landfill.

e A plan to abandon any monitoring wells determined unacceptable for monitoring.

An updated long-term monitoring plan will probably be needed in the future once all of the
assessment and investigative work is completed. Until that time, monitoring will continue to be
conducted at this site in accordance with the requirements of the permit, or the SAP once .
approved.

We thank you for your timely submittal of the GWQAR and EMP for the Brown’s Island
Landfill. The Department would like to work closely with you to get the Brown’s Island
landfills under the most well-designed and cost-effective monitoring program practical for this
site. If you have any questions about this letter or would like to discuss the requirements listed
above, please do not hesitate to contact Nancy Sawka at (530)38-8240, extension 262.

Sincerely,

C # Bonaldson -
Manager Solid Waste Program
ﬁu\&%@%&ﬂ;ﬁ
Nanuy A. Sawka, R.G.
Hydrogeologist, Solid Waste Program
enclosures
cc: Rick Malin, Parametrix, .
7820 NE Holman,
Suite B-6,

Portland, OR 97218
Ernie Schmidt, NWR
Mark Davis, Marion County

x:\fsonnen\nsawka\255let.doc
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MEMORANDUM APR 07 1997
e W
ESTERY AEGI
WRCGION-SALEM ore
to: Nancy Sawka - Department of Environmentgl Quality L6 OFFice

~ from:  Rob Carter, Tracy Eichenlaub - Water Resources Department
subject: Brown’s Island Landfill, Marion County
date:  Aprl 2, 1997

Thank you for your patience in waiting for this information. In this memo, we will list the Water
Resources Department’s (WRD) repair requirements concerning the monitoring wells and water
supply well located at the Brown’s Island Landfill property. The wells in question are located in
Township 78, Rangs 3W, Sectione 28, 31 and 32. For clarity, we will discuss each well cluster
individually by number designation. A map showing the locations of the wells relative to the
landfill is attached. All described work must be accomplished by or in the presence of a licensed
monitoring well constructor with the exception of the Trussel well, which must be accomplished
by or in the presence of a licensed water supply well constructor. -

Trussel Water SupplyWell:

This well is located within a plywood box and the wellhead is level with land surface.” Either the
wellhead should be extended to a minimum of 1 foot above land surface, or the well should be
placed in a WRD approved vault (diagram available upon request). The well is currently covered
with debris, which must be cleaned off. In addition the well should be sampled for water quality
if the county desires to maintain the well. If there is no further use for the well, it should be
properly abandoned according to Oregon Administrative Rule (OAR) 690-220.

Monitoring Wells 1abc:

This cluster of wells is located in a small depression. The depression must be filled in to be level
with the local grade and the casings exténded to a minimum of one foot above the new finished
grade. The current slip end caps must be replaced with locking gasketed caps to prevent surface
water infiltration. Debris located within the protective steel casing must be removed and’
replaced with clean sand. '

Monitorihg Wells 2ab:

No sealing material was encountered outside the protective steel casing surrounding these wells.
A hard material (possibly cement) was felt at 9 feet below land surface on the inside of the
protective casing. An annular space at least 5 feet deep and 2 inches wide must be constructed
on the outside of the protective steel casing and filled with bentonite chips. In addition, the
interior of the steel casing (surrounding the casings) must be filled to 5 feet below land surface
with bentonite chips and the remainder with clean sand. The current slip end caps must be
replaced with locking gasketed caps to prevent surface water infiltration.
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Monitoring Wells 6abc:

This cluster of wells is located in the driveway of the Trussel residence. Locking gasketed caps
must be placed on these wells immediately to prevent surface water infiltration. Given that the
residence will be demolished in the near future, the location of this well cluster should be
accurately determined. This will allow the wells to be found should demolition activities cover
them. The well head must be properly protected with either a flush grade monument or above
ground protective casing and posts as described in OAR 690-240-110. If no surface seal is
present around these wells, one must be provided to a minimum of 5 feet below land surface as
described in MW 2ab, above.

Monitoring Wells 7ab:

Debris within the protective steel casing must be removed down to grout sealing material. If
necessary, clean sand can be added above the grout. Gasketed caps must be placed on the well
casings to prevent surface water infiltration. The locking lid covering the protective casing on
well “a” must be replaced. :

Monitoring Wells 8abc:

Sand from recent floods has covered much of these wells. This sand must be removed from the
inside and outside of the protective steel casings. Gasketed caps must be placed on the well
casings to prevent surface water infiltration. The locking lid covering the protective casing on
well “a” must be replaced. '

Monitoring Wells 9ab:

Sand from recent floods has covered much of these wells. This sand and any additional debris
must be removed from the inside and outside of the protective steel casings. The current slip end
caps must be replaced with locking gasketed caps to prevent surface water infiltration. The well
casing on well “b” must be shortened to allow the locking lid covering the protective casing to fit

properly.
Monitoring Wells 10abc:

The debris within the protective casing must be removed down to grout sealing material. If
necessary, clean sand can be added above the grout. The current slip end caps must be replaced
with locking gasketed caps to prevent surface water infiltration. The locking lid covering the
protective casing on well “a” must be replaced. The well casings and protective steel casings
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must be raised so that they are a minimum of one foot above land surface. If no surface seal is
found to be present around these wells, one must be provided to a minimum of 5 feet below land
surface as described in MW 2ab, above.

Monitoring Wells 11ab:

The debris within the protective casing must be removed down to grout sealing material. If
necessary, clean sand can be added above the grout. The current slip end caps must be replaced
with locking gasketed caps to prevent surface water infiltration. If no surface seal is found to be
present around these wells, one must be provided to a minimum of 5 feet below land surface as
described in MW 2ab, above. There was some discussion that these wells may be abandoned due
to nearby river erosion. If abandoned, the methodology must comply with OAR 690-240-135.

Monitoring Wells 12ab:

Sand from recent floods has covered much of these wells. This sand must be removed from the
inside and outside of the protective steel casings. The current slip end caps must be replaced
with locking gasketed caps to prevent surface water infiltration. The well casing on well “a”
must be shortened to allow the locking lid covering the protective casing to fit properly.

Monitoring Well 13:

The current slip end cap must be replaced with a locking gasketed cap to prevent surface water
infiltration. '

Monitoring Well 14b:

The current slip end cap must be replaced with a locking gasketed cap to prevent surface water
infiltration. :

Monitoring Well 15¢:

The current slip end cap must be replaced with a locking gasketed cap to prevent surface water
infiltration. In addition, the protective steel casing must be raised to a minimum of one foot
above land surface.
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If during repair activities, if it is found that the above requirements cannot be met, the owner or
the owner’s agent should contact us to discuss other options on a case by case basis.

Please feel free to contact us if you have any questions conceming this memo. Rob Carter can be
reached at (503) 378-8455 x283 and Tracy Eichenlaub can be reached at (503) 378-8455 x226.
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April 18, 1997

DEPARTMENT OF

Mr. Mark Davis e  ENVIRONMENTAL
Ma?ion County Department of , Eam QUALITY

Solid Waste Management ’ wod 5

388 State Street, Suite 735 ' ' " Western Region -
Salem, OR 97301-3538 1 Salem Office

Re:  Browns Island Landfill
Solid Waste Closure Permit #255
Monitoring Well Inspection

Dear Mr. Davis:

We would like to thank you, your staff and Rick Malin of Parametrix, Inc. for taking the time to
meet with us during our monitoring well inspection at the Browns Island Landfill on February

28, 1997. The inspection was conducted by the Department’s Solid Waste Program and the State
Water Resources Department (WRD) to determine the suitability of the existing site monitoring
wells.

The attached memorandum (April 2, 1997) from the WRD discusses monitoring well repair
requirements based on the inspection. The Department concurs with all of WRD’s requirements
and has the following additional comments: '

& As indicated in the attached memorandum, immediately provide locking, gasket caps to wells
without fitted well caps. This will help prevent surface water infiltration and the potential
introduction of contaminants into the wells.

& Provide new, working locks to wells without locks or with locks that no longer function
properly.

e Confirm the construction of wells without documentation including MW-9a/9b, MW-
10a/10b/10c, and MW-12a/12b/12¢. At a minimum, this should include screen depth and
length, total depth, seal characteristics, and further evaluation of the constriction in MW-12b.

~% ) Install concrete pads where needed and protective posts around MW-8 as discussed in

- Section 2.4 of the April 19, 1996, Environmental Monitoring Plan (EMP).

‘e 7 As feasible, repair the constriction in MW-8b.

e Conduct additional evaluation of the water quality characteristics and trends in the Trussel

domestic-well. Currently, it is difficult to determine whether water quality of this well is ___.

natural or influenced by landfill leachate. Discuss the proposed continued usage and SN
monitoring or abandonment of this well.

/

750 Front St. NE
Suite 120

Salem, OR 97310
(503) 378-8240

(503) 378-3684 TDD

DEQ/WVR-101 191
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REQUIREMENTS OF THIS LETTER =

Within 60 (sixty) days from receipt of this letter you should submit a plan to the Departmént that
includes:

e Proposed methods to confirm the construction of well groups MW-9, MW-10, and MW-12.

e Proposed method(s) for evaluating the integrity of the well seals, where needed.

e A maintenance program for upgrading the damaged monitoring wells as discussed in the
April 19, 1996, EMP and the attached WRD memorandum. '

e A plan for decommissioning those wells that will not be part of the site monitoring program
and/or can not be repaired or upgraded. '

e A plan to address any other additional comments or requirements discussed above and in the
attached memorandum. '

e A schedule for implementing and completing the work and submitting a report to the
Department and WRD. '

If you have any questions, please do not hesitate to contact Nancy Sawka at (503)378-8240,
extension 262.

Sincerely,

Chaxles“W. Donaldson, Manager,
Solid Waste Program
/Zu o /f/

Nancy Sawka R.G. Hydrogeologlst
Solid Waste Program

Attachment .
cc: Rick Malin, Parametrix, Inc.,
7820 NW Holman, Suite B-6,
Portland, OR 97218-2859
Rob Carter, Water Resources Department,
Commerce Building
158 12th St. NE
Salem, OR 97310-0210
Tracey Eichenlaub, Water Resources Department
Commerce Building, 158 12th St. NE
Salem, OR 97310-0210

x:\fsonnen\nsawka\255insp.doc




MONITORING WELL EVALUATION PLAN

BROWN’S ISLAND LANDFILL
MARION COUNTY, OREGON

Prepared For:

MARION COUNTY
DEPARTMENT OF SOLID WASTE MANAGEMENT
388 STATE STREET - SUITE 735
SALEM, OREGON 97301

Prepared By:

PARAMETRIX, INC.
7820 NE HOLMAN, SUITE B-6
PORTLAND, OREGON 97218

June 16, 1997
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MONITORING WELL EVALUATION PLAN
FOR THE
BROWN’S ISLAND LANDFILL

1. INTRODUCTION

This Monitoring Well Evaluation Plan (MWEP) addresses requirements that were set forth in
Department of Environmental Quality (DEQ) letters dated January 6, 1997 and April 18,
1997 regarding the Brown’s Island Landfill (BI) site (Figure 1). The requirements of the
letters are primary oriented toward monitoring well acceptability and development of a long-
term monitoring approach for the site. Some of the requirements presented in the
Department’s January 6th letter were reiterated and expanded upon in the April 18th letter.
This MWEP attempts to be comprehensive by addressing all issues and requirements brought
forth in the two DEQ letters.

The January 6, 1997 DEQ letter presented review comments to the submitted March 28,
1996 Groundwater Quality Assessment Report (GQAR) and April 19, 1996 Environmental
Monitoring Plan (EMP) for BI. This letter presented five requirement items which are
addressed in Section 3 of this MWEP.

On February 28, 1997, a joint inspection of the BI monitoring well network was completed
with the DEQ and State Water Resource Department (WRD). The April 18, 1997 letter
presented DEQ’s comments and requirements based on the joint monitoring well inspection
event. The objective of the inspection was to determine the suitability of the existing
monitoring wells at the site (Figure 2). A WRD memorandum, dated April 2, 1997,
presenting their comments and requirements regarding BI monitoring wells, was included
with the Department’s April 18th letter. The April 18th letter presented six requirement
items which are addressed in Section 2 of this MWEP.

Marion County has taken a proactive approach in addressing well suitability issues at BI.
During the BI Spring 1997 sampling event, which occurred on May 21 and 22, 1997, several
requirement items were completed with plans developed to address remaining issues.
Consequently, this MWEP presents both completed activities and findings along with a
description of how and when remaining issues will be addressed.

Brown’s Island Landfill June 16, 1997
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2. APRIL 1997 LETTER REQUIREMENTS

The Department’s April 18, 1997 letter required submittal of a plan addressing six bulleted
items. This section presents a response to each bullet item.

2.1 First Bullet. Proposed methods to confirm the construction of well groups MW-9,
MW-10, and MW-12.

Well logs for well groups MW-9, MW-10, and MW-12 have not been located. The wells
were constructed sometime during the period of March 1976 through July 1997.
Construction specific information has been requested by the DEQ.

Following the collection of water quality samples from well groups MW-9, MW-10, and
MW-12 on May 22nd, the depth to the bottom of each well was measured from the top of
the PVC well casing. A probe (consisting of half-inch diameter PVC with a metal feeler
plate secured at the end) was lowered into each well (MW-9a/b, MW-10a/b/c, and MW-
12a/b), which allowed for the start and end of slotting present in each well to be determined.
In all wells, the slotted interval extended to within 0.2 feet of the well’s bottom. Well
slotting appears to have been produced by a hand (e.g., saw or mills knife) creating
approximately 1/16th-inch wide slots. Generally, the slotted interval of each well was
approximately 5 feet in length. An exception is well MW-10b which had a slotted interval of

1.1 feet.

The screen interval for each well, as determined by this method, is as follows:

Well Location Dvepth of well (in Distance from top of | Slot interval (in feet
feet from top of slotting to bottom of | below top of PVC)
PVC) well (ft)
MW-9a 37.08 4.0 32.9-36.9
MW-9b 23.78 4.9 18.8 - 23.6
MW-10a | 14.32 4.8 9.4-14.2
MW-10b 33.42 1.1 32.2-33.3
MW-10c 24.70 4.8 19.8 - 24.6
MW-12a 26.90 4.6 22.2-26.8
MW-12b 43.51 4.4 39.0 - 43.4

In general, the slot intervals presented above are slightly longer than the estimated interval
length shown on Figure 3 (Well Cross-Section A-A’) of the BI EMP.

Brown’s Island Landfill Tune 16, 1997
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2.2 Second Bullet. Proposed method(s) for evaluating the integrity of well seals, where
needed.

Active monitoring wells MW-8b/c, MW-9a/b, MW-10b/c, and MW-12a/b are double
completed wells (i.e., two wells have been constructed in the same boring). Well MW-10a
is abutted to wells MW-10b/c and could be considered a triple completed well due to its
close proximity.

A well seal integrity evaluation test was completed during the BI Spring 1997 event on May
21, 1997. The evaluation test was completed in the following manner. The deep well at
each well group was pumped using an electric submersible pump. During deep well
pumping, the water level in the shallow wells were measured for change in water level. The
table below presents the results of this evaluation.

Well Pumped | Pumping | Total Monitored | Initial Final Change
group well rate volume | well static static in static
(gpm) pumped water water water
(gals) .| level level level
(ft) (ft) (ft)
MW-8 MWw-8¢ | 1.10 11.0 MW-8b 15.65 15.66 0.01
MW-9 MW-9a | 1.15 11.5 MW-9b 14.06 14.06 no
change
MW-10 | MW-10b | 0.85 11.0 MW-10a 10.61 10.61 no
change
MW-10c 11.00 11.01 0.01
MW-12 | MW-12b | 1.15 15.0 MW-12a 14.24 14.27 0.03

The results indicate that the integrity of the seals between the active multi-completed wells
are good. Minimal change (or no change) in water level was observed in the shallow wells
while pumping the deeper well. Pumping these wells with a similar pump in the past has
created dry well conditions due to low yield characteristics of the wells. Given the level of
stress placed on the deep wells by continuous pumping, it was expected that if an
interconnection (leakage) between the wells was present (i.e., faulty seal) there would be a
fairly significant change in water level in the shallow well (e.g., a static water level change
of a foot or greater). This level of water level change in the shallow wells did not occur
indicating good seal integrity.
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2.3 Third Bullet. A maintenance program for upgrading the damaged monitoring wells as
discussed in the April 19, 1996, EMP and the attached WRD

memorandum.

For each well group, the following presents a brief background description, activities
recently completed, and planned maintenance activities.

At all monitoring well locations, locking gasket caps have been fitted on each well as
requested. All inactive monitoring wells are currently planned to function as piezometers to
help characterize groundwater flow conditions at the site.

2.3.1 Trussel Water Supply Well

Background

The Trussel well was cable drilled in 1969 for Salem Sanitary Services as a domestic water
well. Figure 2 shows the location of the former Trussel domestic well. The well was
constructed in the following manner: 1) a 10-inch diameter boring was drilled to a depth of
61 feet into the underlying Tertiary sediments; 2) steel casing (diameter 6.25-inches) was set
and sealed using a cement and bentonite grout; and 3) an uncased boring was extended to a
total depth of 105 feet below ground surface (i.e., open-hole completion). The intent of the
Trussel well construction was to seal the well from groundwater present in the overlying
Holocene river gravels.

The Trussel well is currently in the process of being converted from a residential water
supply well to an on-site nonpotable limited use water supply source for equipment wash
down. The Trussel property has been purchased by the County. The former residence is
scheduled for demolition this summer.

The WRD has required that the well head be extended to a minimum of one foot above land
surface, or the well be placed in a WRD approved vault.

Completed Activities

The well was sampled during the Spring 1997 event for standard landfill parameters per
current permit requirements.

Planned Activities

A contract for developmentvof an engineered design and specifications for a new vault and
pump house for the former Trussel well has recently been awarded by Marion County. The
design will call for a WRD approved continuous pour concrete vault and pump house
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foundation. Upon completion, the design and specification packet will be forwarded to the
DEQ and WRD for their review.

Sampling of the well will continue consistent with current permit requirements.

2.3.2 Monitoring Well Group 1la/b/c

Background

Well group 1 is an inactive triple completion well cluster located in fill near the southern
boundary of the eastern area of the closed landfill (Figure 2). Well group 1 was last sampled
by the DEQ in November 1987. Well MW-1c has been noted as commonly dry which may
be due to its slotting in the underlying Tertiary sediments (sandy clay).

Completed Activities

Well MW-1b was sampled during the Spring 1997 event. An attempt was made to sample
Well MW-1c¢ which to did not recover from purging after a 24 hour period. Field parameter
readings were collected from all three MW-1 wells and presented in Section 3.1.

Planned Activities

The well cluster is located in a small depression. The wells will be extended a minimum of
one foot above the surrounding grade. The exterior steel casing will be extended above the
wells and completed as an above ground security monument. Debris within the current
protective steel casing will be removed prior to extending the annular seal with the exterior
casing. Clean sand will be placed above the existing well seal inside the protective steel
casing, as appropriate. Protective bollards will be placed around the well casing due to its
location near active access roads. A concrete pad will be completed around the base of
protective steel well casing. The overall objective is to create positive drainage conditions

away from the well.

2.3.3 Monitoring Well Group 2a/b

Background

Well group 2 is an inactive double completion well cluster located in fill in the eastern area
of the site (Figure 2). Well group 2 was last sampled by the DEQ in November 1987. Well
MW-2a has been noted as being commonly dry and appears to be slotted at the base of the
fill. Well MW-2b appears to be slotted in the underlying Tertiary sediments (sandy clay).
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Completed Activities

An attempt was made to sample well MW-2b during the Spring 1997 event. Well MW-2b
did not recover from purging after a 24 hour period. A constriction at a depth of 47 feet
does not allow for passage of a bailer beyond that point. Well MW-2a had a 4.8 foot water
column. It was anticipated that well MW-2a would not recover within 24 hours with an
appropriate sample volume.

Planned Activities

Sealing material was not encountered outside the protective steel casing of these wells. Hard
material was detected 9 feet below ground surface on the inside of the protective casing.
The annular space both inside and outside of the steel casing will be excavated to a depth of
5 feet or more and filled with bentonite chips as described in the WRD memorandum. A
small concrete pad will be constructed around the base of the steel protective well casing. A
new locking security cap will be constructed over the steel casing. The overall objective is
to limit surface water infiltration at the well head.

2.3.4 Monitoring Well Group 6a/b/c

Background

Well group 6 is an inactive triple completion well cluster located in the central area of the
site adjacent to the western fill area (Figure 2). Well group 6 appears to have been last
sampled by the DEQ in September 1979. Well MW-6c has been noted as being occasionally
dry and appears to be slotted in the underlying Tertiary sediments (sandy clay).

Completed Activities

Well MW-6¢ was sampled during the Spring 1997 event. Field parameters measurements
collected during sampling of well MW-6¢ are presented in Section 3.1. All three group 6
wells had water level and depth to well bottom measurements completed.

Planned Activities

Well group 6 is located in the driveway of the former Trussel residence. The residence is
scheduled for demolition this summer. The location of the well cluster will be accurately
determined and identified to limit damage or burial during residence demolition activities.
Following demolition, the wells will be extended and secured in a protective above ground
monument with a concrete base and bollards. The presence of a surface seal around the well
cluster will be investigated. If no such seal is evident, a new seal will be placed as described
in the WRD memorandum. The overall objective is to limit surface water infiltration at the

well head.
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2.3.5 Monitoring Well Group 7a/b

Background

Well group 7 is an inactive single completion well group; the two wells are located within
four feet of each other. The well group is located adjacent to the northeast corner of the
closed eastern fill area (Figure 2). Well MW-7b was last sampled by the DEQ in April
1987. Well MW-7a was last sampled November 1985. Both wells have been noted as being

commonly dry.
Completed Activities

An attempt was made to sample well MW-7b during the Spring 1997 event. The well did
not recover within 24 hours for sample collection. Well MW-7a had a two foot water
column in the well.

Locking protective lid covers have been placed over each well’s protective steel casing.
Planned Activities

Debris within the protective casing down to the grout sealing material will be removed.
Clean sand will be used to fill the area above the grout seal, as appropriate.

2.3.6 Monitoring Well Group 8a/b/c

Background

Well group 8 is an active double completion well with a third single completed well (MW-
8a) located within three feet of the double completed well cluster. The well group is located
approximately 620 feet north of the eastern closed fill area (Figure 2).

Completed Activities

All three wells were sampled during the Spring 1997 event. During the sampling event, a
test for well seal integrity was completed (see Section 2.2). Sand from recent flooding has
been removed from the inside of the protective steel casings. Following water level
measurements, well depths were measured to check for change in well depth due to flooding.
The following table presents well depth measurements made during the Spring 1996 and 1997

events.
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Well number Spring 1996 well Spring 1997 well Well depth
depth (ft) depth (ft) difference (ft)
MW-8a 20.45 20.47 + 0.02
MW-8b 24.05 23.90 -0.15
MW-8c 37.76 37.72 - 0.04

As indicated in the above table, no substantial changes in well depth due to flooding occurred
at well group 8.

Planned Activities

The area around well group 8 will be cleaned up with excess sand and debris removed. The
steel casing at wells MW-8b/c will be temporally lowered allowing removal of the shallow
constriction (at a depth of 1.2 feet) in well MW-8b. The protective steel casings will be
fitted with new locking protective caps. A concrete base will be constructed around the well
cluster and completed with protective bollards due to its exposed location in an active field.

2.3.7 Monitoring Well Group 9a/b

Background

Well group 9 is an active double completion well located approximately 500 feet northwest
of the western closed fill area (Figure 2).

Completed Activities

The two wells were sampled during the Spring 1997 event. During the sampling event a test
for slot interval (see Section 2.1) and well seal integrity (see Section 2.2) was completed on
well group 9. Following water level measurements, well depths were also measured to
check for change in well depth due to flooding. The following table presents well depth
measurements made during the Spring 1996 and 1997 events.

Well number Spring 1996 well Spring 1997 well Well depth
depth (ft) depth (ft) difference (ft)

MW-9a 37.07 37.08 + 0.01

MW-9b 23.78 23.78 no change

As indicated in the above table, no substantial changes in well depth due to flooding occurred

at well group 9.
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Planned Activities

The inside of the protective casing will be cleaned of debris and backfilled with clean sand,
as appropriate. The wells will be lowered and a protective locking metal cap will be
mounted on the steel protective casing.

2.3.8 Monitoring Well Group 10a/b/c

Background

Well group 10 is an active double completed well (MW-10b/c) with well MW-10a abutted to
wells MW-10b/c and could be considered a triple completed well due to its close proximity.
The well group is located approximately 70 feet north of the western closed fill area in a
protected location (Figure 2).

Completed Activities

The wells MW-10a and MW-10b) were sampled during the Spring 1997 event. Well MW-
10c is not an active water quality well. During the sampling event, a test for well slot
interval (see Section 2.1) and well seal integrity was completed (see Section 2.2) on well
group 10. Following water level measurements, well depths were measured to check for
change in depth due to flooding. The following table presents well depth measurements

made during the Spring 1996 and 1997 events.

Well number Spring 1996 well Spring 1997 well Well depth
depth (ft) depth (ft) difference (ft)
MW-10a 14.31 14.32 +0.01
MW-10b 33.40 33.42 + 0.02
MW-10c 24.70 24.76 + 0.06

As indicated in the above table, there were slight increases in well depth since the Spring

1996 well depth measurement at well group 10.

Planned Activities

The wells casings and protective steel casing will be raised so that they are at least one foot
above land surface. A new protective casing (approximately 16-inches in diameter) with a
locking cap that will encompass all three wells will be constructed. The presence of an
existing surface seal around the well group will be determined. If not present, a new seal
will be placed either around the existing steel protective casing or the new protective casing
to a minimum depth of five feet below ground surface as specified in the WRD
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memorandum. Debris within the protective casing will be removed down to the grout sealing
material and clean sand added above the seal, as appropriate.

2.3.9 Monitoring Well Group 11a/b

Background

Well group 11 is an inactive double completion well located approximately 800 feet north of
the western closed fill area (Figure 2). Wells MW-11a and MW-11b were last sampled in
May 1984 and April 1987, respectively. Well MW-11a is noted as a dry well and appears to
have been only sampled twice.

Heavy erosion of the river bank in the area of well group 11 occurred last winter. The wells
are currently located adjacent to the new river bank.

Completed Activities

Inspection of the river bank adjacent to the well group noted that none of the wells PVC
casing has been exposed. Approximately three feet of protective casing has been exposed at
a depth of approximately nine feet below the top of the casing. Well MW-11a was dry.
Well depths were measured to check for change in well depth due to flooding. The
following table presents well depth measurements made during the Spring 1996 and 1997

events.

Well number Spring 1996 well Spring 1997 well Well depth
depth (ft) depth (ft) difference (ft)

MW-11a 15.00 15.08 + 0.08

MW-11b 21.17 21.31 + 0.14

As indicated in the above table, there were increases in well depth since the Spring 1996 well
depth measurement at well group 11.

Planned Activities

The County is currently evaluating a reclamation/maintenance program for the eroded river
bank area (i.e., the placement of protective rip-rap in the area of well group 11). Given the
current extent of bank erosion and the close proximity of well group 11 to the river bank, the
two wells (MW-11a/b) will be abandoned per OAR 690-240-0135 (Abandonment of
Monitoring Wells). An abandonment variance from the WRD may be necessary if the wells
cannot be safely accessed by required abandonment equipment (i.e., drill rig, etc). The
installation of a new well or piezometer in the area of well group 11 will be evaluated as part
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of the updated GQAR (see Section 3.2.2). Currently, piezometric data from well group 11
indicates that this area of the site is an apparent groundwater recharge zone (river recharge)
for the shallow uppermost aquifer (see Figure 3).

2.3.10 Monitoring Well Group 12a/b

Background

Well group 12 is an active double completion well located approximately 750 feet northeast
of the active demolition fill area (Figure 2).

Completed Activities

The two wells were sampled during the Spring 1997 event. During the sampling event, a
test for well. slot interval (see Section 2.1) and well seal integrity was completed (see Section
2.2) on well group 12. Sand from recent floods deposited inside the protective steel casing -
was removed. A protective locking metal cap has been mounted on the steel protective

casing.

Following water level measurements, well depths were measured to check for change in well
depth due to flooding. The following table presents well depth measurements made during
the Spring 1996 and 1997 events.

Well number Spring 1996 well Spring 1997 well Well depth
depth (ft) depth (ft) difference (ft)

MW-12a 26.78 26.90 + 0.12

MW-12b 43.07 43.51 + 0.44

As indicated in the above table, both wells have become deeper since the Spring 1996 event

measurement.

Well MW-12b has a constriction at a depth of approximately 13 feet below the top of the
PVC well casing. Depth to static water level in well MW-12b is usually below 13 feet
(average since 1985 is 15.2 feet). The constriction is such that an electric submersible pump
(1.5-inches in diameter by 5.5-inches in length) easily passes but not a standard (1.2-inch in
diameter by 4.0-feet in length) PVC bailer. The dedicated 0.5-inch diameter PVC bailer
does pass the constriction. Given these conditions, the well can be appropriately purged and
sampled with the existing constriction. Most likely the constriction was created by heat
dispersion created by the curing of concrete used in the well seal grout. This type of heat-
related PVC well casing damage can occur when a void is formed during drilling and a
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larger than normal volume is filled creating a sink where excess heat can develop, due to
concrete curing, that deforms (i.e., melts) but does not fracture the well casing.

Planned Activities

The PVC casing on the two wells will be shortened allowing for a better fit of the new
locking protective cover that has been placed over the wells.

2.3.11 Monitoring Well 13

Background

Well MW-13 is an active single completion well located approximately 1400 feet northeast of
the eastern closed fill area (Figure 2).

Completed Activities
A locking gasket well cap has been placed over the well.

Planned Activities

No additional activities have been planned for this well. Possible conversion of monitoring
well for only piezometric purposes in the future (see Section 2.4).

2.3.12 Monitoring Well 14

Background

Well MW-14 is an active single completion well located approximately 1060 feet east of the
eastern closed fill area (Figure 2).

Completed Activities
A locking gasket well cap has been placed over the well.

Planned Activities

No additional activities have been planned for this well. Possible conversion of monitoring
well for only piezometric purposes in the future (see Section 2.4).
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2.2.13 Monitoring Well 15

Background

Well MW-15 is an active single completion background well located approximately 400 feet
south of the western closed fill area (Figure 2). The well’s protective steel casing is 1.25
feet above ground surface. The well has a good protective locking cap and concrete base.

Completed Activities
A locking gasket well cap has been placed over the well.

Planned Activities

No additional activities have been planned for this well. Possible conversion of monitoring
well for only piezometric purposes in the future (see Section 2.4).

2.4 Fourth Bullet. A plan for decommissioning those wells that will not be part of the site
monitoring program and/or can not be repaired or upgraded.

Currently, only wells MW-11a and MW-11b are scheduled from decommissioning. Repairs
and/or upgrades can be made on the remaining existing monitoring wells such that they can
continue to be used as water quality monitoring locations and/or piezometers.

The County is currently examining the monitoring network at the site. Wells MW-13 and
MW-14 appear to be monitoring adjacent slough recharge water quality conditions and not
down-gradient water quality conditions associated with the landfill. Consequently,
consideration should be given to discontinue the collection of water quality samples from
these wells and convert them to piezometers. The fairly close proximity (200 feet) of slough
water to well MW-15 has the potential to influence the representativeness of the well as a
background groundwater quality location for the site. Well group 9 may be a more
appropriate background location. Analysis of water quality data needs to be completed to
verify and support this observation. If this transfer occurs, well MW-15 will be converted to
a piezometer. Proposed modifications to the existing monitoring well network at the site will
be presented in the updated GQAR (Section 3.2.2).

2.5 Fifth Bullet. A plan to address any other additional comments or requirements
discussed above and in the attached memorandum.

As required in the WRD memorandum dated April 2, 1997 and the Departments April 18,
1997 letter, all wells have been fitted with locking gasket caps to prevent surface water
infiltration into the well casing. Wells with a dedicated bailer have been fitted with modified
locking gasket caps that allows for the bailer to continue to be suspended from the cap.
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Placement of these caps at all monitoring well locations was completed on May 22, 1997.
All wells without locks or nonfunctioning locks have received new locks as of May 22, 1997.

2.6 Sixth Bullet. A schedule for implementing and completing the work and submitting a
report to the Department and the WRD.

Within 75 days of DEQ approval of this work plan, planned activities for each well group, as
presented in Section 2.2, will be completed. Within 45 days of completion of planned
activities, a report of completed activities will be submitted to the DEQ and WRD.

3. JANUARY 1997 LETTER REQUIREMENTS

The DEQ in a letter dated January 6, 1997 presented their review and comments of the
March 28, 1996 GQAR and April 19, 1996 EMP for BI. Based on the DEQ’s review of
these documents, six items were required by the letter as follows:

J Item 1 - An updated Sampling and Analysis Plan (SAP) or an addendum. This item
was addressed in a letter dated April 3, 1997.

° Item 2 - Monitoring well evaluation. This item was expanded upon in the DEQ’s
April 18, 1997 letter and has been addressed in Section 2 of this plan.

° Item 3 - Sampling of inactive wells. This item was completed during the Spring 1997
sampling event and is discussed further in Section 3.1 of this plan.

° Item 4 - Joint WRD/DEQ monitoring well inspection. This item was completed on
February 28, 1997. -

° Item 5 - Requires the submittal of a findings report from work completed under items
2 through 4 and an updated GQAR. This item is discussed in Section 3.2 of this
plan.

3.1 Item Number 3 - Inactive Well Sampling

3.1.1 Spring 1997 Event

As required in item number 3 of the Department’s January 6, 1997 letter, the collection of
water quality samples was attempted from inactive well groups 1, 2, 6, and 7 during the
Spring 1997 event. Sampling of these well groups represented a one-time event to determine
current conditions at these inactive locations. The deep well present at each inactive well
group was identified and agreed upon with the DEQ as the targeted water quality sampling
point at each inactive well group location. The objective of this effort was to collect data

Brown’s Island Landfill June 16, 1997
Monitoring Well Evaluation Plan 14 27-2063-04




from the inactive well groups to help in determining the best long-term monitoring approach
for the site.

The collection of water quality samples was attempted from well groups 2 and 7. However,
these wells either were dry or did not recover within 24 hours of purging.

All collected samples from these well groups were submitted for laboratory analysis of
laboratory indicator parameters, common anions and cations, other parameters, trace metals,
and volatile organic constituents as presented in Tables 2 through 4 of the BI SAP, dated

April 19, 1996.

Section 2.3 presents specific information for well groups la/b/c, 2a/b, 6a/b/c, and 7a/b.
Laboratory analytical results of water samples collected from wells MW-1b and MW-6¢ are
still pending. The following table presents field parameter measurements collected from the
inactive wells and the Willamette River during the Spring 1997 sampling event.

Well pH Conductivity | Temp. | Dissolved | Redox Measurement
location (uS) © Oxygen Potential | collection
(mg/L) (mV) time
MW-1la | 7.6 157 11.2 7.0 -46.5 2 gals purged
MW-1b | 7.1 454 11.1 3.6 -24.3 sample
MW-1c | 8.4 | 227 11.0 8.3 -93.4 3.8 gals
purged
MW-2b | 7.6 | 589 13.3 3.4 -42.4 4.5 gals
purged
MW-6¢c | 7.5 | 931 14.9 3.1 -43.2 sample
MW-7b | 12.9 | 619 13.2 7.9 -289 2.3 gals
purged
River 9.1 |69 15.8 | 8.7 -109.5 grab

Presentation of inactive well sampling results will be included in the updated GQAR report
described in Section 3.2.

3.1.2 Water Level Measurements

Depth to water level measurements were completed on all wells (except the former Trussel
well; currently no access) at the site during the Spring 1997 event. Figure 3 presents a
piezometric map based on these water level measurements. This contour map is consistent
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with piezometric maps generated from 1996 measurements. The observed groundwater flow
pattern at the site appears to be influenced by several factors, including; surface water
recharge/discharge by adjacent river and sloughs and the top of unit subsurface topography of
the Tertiary sediments which underlie the Holocene gravels at the site. The installation of
slough staff gauges are planned at locations east of well MW-14 and southeast of well MW-
15 (Figure 4). These gauges will be used to help evaluate slough surface water/groundwater

interaction at the site.
3.2 Item Number 5 - Findings Report

3.2.1 Finding Report Submittal Schedule

As required in item number 5 of the Department’s January 6, 1997 letter, a report of the
findings from any work completed under items 2 through 4 is to be submitted prior to July
15, 1997. These finding report requirements are similar to those required in the
Department’s April 18, 1997 letter. Consequently, the County requests that the schedule for
completing items 2 through 4 activities, as detailed in Section 2.3 of this plan, and submittal
of a findings report follow the schedule presented in Section 2.6 of this plan.

3.2.2 Updated GQAR

A second requirement of item number 5 of the Department’s January 6, 1997 letter is the
following:

° Submittal of an updated assessment report (GQAR) to include additional data collected
from the inactive wells.

° An evaluation of landfill impacts on the Willamette River.

J A plan for evaluating compliance boundary concentrations and methods for

establishing concentration limits and/or other alternative evaluation methods.
o A proposal for siting and installing any additional monitoring wells.

An updated GQAR will be completed that addresses the four bulleted requirements described
above. The updated GQAR will include additional data collected from the inactive wells and
may be supplemented by historic DEQ data from these wells to help evaluate water quality
trends at the inactive well locations. Data analysis will be limited to chemicals of concern
and parameters of interest (e.g., may not include trace metals).

The objective of the updated GQAR will be to evaluate compliance boundary concentrations
and trends. This evaluation will provide the basis for a proposed method for establishing
concentration limits or an alternative evaluation technique for the site. An evaluation of
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Jandfill impact on the Willamette River will be included in this effort. Evaluation of river
impact is complicated by the apparent hydraulic interconnection with the uppermost aquifer.
Current piezometric maps indicate river recharge at in the area of well group 11 (Figure 3).
Graphical comparison of river stage changes with well water level over time indicates a
strong correlation. Consequently, it would appear that there are times when the river is
recharging the uppermost aquifer and vice versa.

The updated GQAR will provide the basis for the proposed siting and installation of
additional monitoring wells and the deactivation of select current water quality monitoring
locations. The report will present an evaluation of well MW-15 as representing site
groundwater quality background conditions compared with wells MW-9/b. Well MW-15 is
located relatively close to a surface water body (slough) compared with well group 9 (Figure
4). It may be that well group 9 may be more representative of site background groundwater

quality conditions.

Given the scope of the updated GQAR, the County requests submittal of the document within
120 days of approval of this plan.

Brown’s Island Landfill June 16, 1997
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P arametr X, l nc. Consultants in Engineering and Environmental Science:.

7820 N.E. Holman Suite B-6 Portland, OR 97218-2859
503-256-5444 « 360-694-5020 » Fax: 503-256-4221

December &8, 1997

Mr. Charles Donaldson

Manager - Western Region Solid Waste Program
Department of Environmental Quality

750 Front Street Northeast

Salem, Oregon 97310

RE: Monitoring Well Upgrade Report
Brown’s Island Landfill, Marion County
Solid Waste Disposal Site Closure Permit 255.

Dear Mr. Donaldson:

Enclosed are two copies of a Monitoring Well Upgrade Report (MWUR) for the Brown’s
Island Landfill (BI) site. The MWUR describes repairs and upgrades that have been
completed on monitoring wells at BI during September and October 1997. The approved
June 16, 1997 Monitoring Well Evaluation Plan for BI described the proposed well upgrade
program. The Department approved the plan in a letter dated July 29, 1997.

Appropriate or necessary well upgrades were identified during a joint inspection of the BI
monitoring well network with the DEQ and State Water Resource Department (WRD) on
February 28, 1997. The DEQ presented their comments and requirements based on the joint
monitoring well inspection event in a letter dated April 18, 1997. The objective of the
inspection was to determine the suitability of the existing monitoring wells at the site. A
WRD memorandum, dated April 2, 1997, presented their comments and requirements

- regarding BI monitoring wells and was included with the DEQ’s April 13th letter.

If you have any questions regarding this report, please contact me at (503) 256-5444.

Project Manager

cc: Don Alexander, Marion County
Rob Carter, WRD w/rpt

@ Printed on Recycled Paper
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MONITORING WELL UPGRADE REPORT
FOR THE
BROWN’S ISLAND LANDFILL

1. INTRODUCTION

This Monitoring Well Upgrade Report (MWUR) describes the repairs and upgrades
completed on monitoring wells at the Brown’s Island Landfill (BI) site. A Monitoring Well
Evaluation Plan (MWEP) for BI, dated June 16, 1997, described the proposed maintenance
program for upgrading monitoring wells at the site. The MWEP was approved by the
Department of Environmental Quality (DEQ) in a letter dated July 29, 1997.

For each well group, a description of proposed activities are redescribed along with a
description of the upgrades completed. Appropriate or necessary upgrades were identified
during a joint inspection of the BI monitoring well network with the DEQ and State Water
Resource Department (WRD) on February 28, 1997. The DEQ presented their comments
and requirements based on the joint monitoring well inspection event in a letter dated April
18, 1997. The objective of the inspection was to determine the suitability of the existing
monitoring wells at the site (Figure 1). A WRD memorandum, dated April 2, 1997,
presented their comments and requirements regarding BI monitoring wells and was included
with the DEQ’s April 18th letter.

2. WELL UPGRADE ACTIVITIES

For each well group with upgrades proposed, the following presents; a brief background
description of the well group, a description of completed and activities proposed in the
MWEP, and a description of upgrade activities completed during the Summer of 1997. All
well upgrades at BI were completed by a licensed monitoring well constructor. Appendix A
contains copies of the start card and monitoring well report for each upgraded well.

At all monitoring well locations, locking gasket caps have been fitted on each well along
with protective security caps. All inactive monitoring wells are functioning as piezometers to
aid in characterizing groundwater flow conditions at the site. All well security monuments

* and bullards have been painted yellow.

Table 1 presents new water level elevations for wells and identifies well requiring the raising
or lowering of the PVC well casing. The County is planning on having the BI wells
resurveyed to verify water level measurement elevations and to have well locations
correspond with the state plane coordinate system.

Brown’s Island Landfill December 8, 1997
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2.1 MONITORING WELL GROUP 1a/b/c
Background

Well group 1 is an inactive triple completion well cluster located in fill near the southern
boundary of the eastern area of the closed landfill (Figure 1). Well group 1 was last sampled
by the DEQ in November 1987. Well MW-1b was recently sampled by Parametrix on May
22, 1997,

Proposed Upgrade Activities

The well cluster is located in a small depression. The wells will be extended a minimum of
one foot above the surrounding grade. The exterior steel casing will be extended above the
wells and completed as an above ground security monument. Debris within the current
protective steel casing will be removed prior to extending the annular seal with the exterior
casing. Clean sand will be placed above the existing well seal inside the protective steel
casing, as appropriate. Protective bullards will be placed around the well casing due to its
location near active access roads. The overall objective is to create positive drainage
conditions away from the well.

Completed Upgrade Activities

The exterior steel eight-inch diameter well casing was raised 55 inches. The two-inch
diameter PVC well casing was also raised 55 inches. Compression couplers were used to
attach the PVC extensions to the existing PVC. -A 13-inch diameter temporary surface
casing was used to place a bentonite surface seal around the well casing. The depression
around the well group was backfilled to grade. Protective bullards were placed around the
well monument. Work on the well group MW-1 was initiated on September 4, 1997 and
completed on September 23, 1997.

2.2 MONITORING WELL GROUP 2a/b

Background

Well group 2 is an inactive double completion well cluster located in fill in the eastern area
of the site (Figure 1). Well group 2 was last sampled by the DEQ in November 1987.
Parametrix unsuccessfully attempted to sample the wells on May 22, 1997.

Proposed Upgrade Activities

Sealing material was not encountered outside the protective steel casing of these wells. Hard

material was detected 9 feet below ground surface on the inside of the protective casing.
The annular space both inside and outside of the steel casing will be excavated to a depth of

Brown's Island Landfill December 8, 1997
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5 feet or more and filled with bentonite chips as described in the WRD memorandum. A
small concrete pad will be constructed around the base of the steel protective well casing. A
new locking security cap will be constructed over the steel casing. The overall objective is
to limit surface water infiltration at the well head.

Completed Upgrade Activities

The area around the well cluster was excavated down to six feet around the six-inch steel
protective casing. A 12-inch diameter temporary steel casing was used to install a bentonite
surface seal around the well. Debris within the protective casing down to the grout seal was
cleaned out and replaced with granular bentonite topped with clean sand. Work on the well
group MW-2 was initiated on September 9, 1997 and completed on September 30, 1997.

2.3 MONITORING WELL GROUP 6a/b/c

Background

. Well group 6 is an inactive triple completion well cluster located in the central area of the
site adjacent to the western fill area (Figure 1). Well group 6 was last sampled by the DEQ
in September 1979. Well MW-6¢ was sampled by Parametrix during the Spring 1997 event.

Proposed Upgrade Activities

The MW-6 well cluster was located in the driveway of the former Trussel residence. The
residence is scheduled for removal during September 1997. Following residence removal,
the wells will be extended and secured in a protective above ground monument with a
concrete base and protective bullards. The presence of a surface seal will be determined and
placed if not present.

Completed Upgrade Activities

The exterior ten-inch diameter casing was overshot down to 12 feet and sealed with
bentonite. The exterior casing was raised 1.5 feet above the ground. The 2-inch diameter
PVC well casings were extended 13 inches. The exterior protective casing was surrounded

with protective bullards. Work on the well group MW-6 was initiated on October 14, 1997
and completed on October 14, 1997.

2.4 MONITORING WELL GROUP 7a/b

Background

Well group 7 is an inactive single completion well group; the two wells are located within
four feet of each other. The well group is located adjacent to the northeast corner of the

Brown’s Island Landfill December 8, 1997
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closed eastern fill area (Figure 1). Well MW-7b was last sampled by the DEQ in April
1987. Well MW-7a was last sampled November 1985. An unsuccessful sampling attempt
by Parametrix occurred during the Spring 1997 event. Both wells have been noted as being
commonly dry.

Proposed Upgrade Activities

Debris within the protective casing down to the grout sealing material will be removed.
Clean sand will be used to fill the area above the grout seal, as appropriate.

Completed Upgrade Activities

High pressure air with a jetting tool was used to clean sand debris out of the protective steel
casing. The casing was clean out until bentonite was reached. The casing was then
backfilled with clean sand. Locking protective security caps have been mounted over both
wells. Well upgrade activities were initiated on September 9, 1997 and completed on
September 23, 1997.

2.5 MONITORING WELL GROUP 8a/b/c
Background

Well group 8 is an active double completion well with a third single cbmpleted well MW-
8a) located within three feet of the double completed well cluster. The well group is located
approximately 620 feet north of the eastern closed fill area (Figure 1).

Proposed Upgrade Activities

The area around well group 8 will be cleaned of excess sand and debris will be removed.
The steel casing at wells MW-8b/c will be temporally lowered allowing removal of the
shallow constriction (at a depth of 1.2 feet) in well MW-8b. The protective steel casings will
be fitted with new locking protective caps. A concrete base will be constructed around the
well cluster and completed with protective bullards due to its exposed location in an active
field.

Completed Upgrade Activities

An excavator was used to remove snag trees and vegetation away from the well group. The
area around the exterior casing of well MW-8a was excavated and backfilled with bentonite.
The interior of the steel protective casing was then cleaned out and refilled with new sand.
The area around the protective steel casing of adjacent wells MW-8b/c was also excavated.
The 10-inch casing was cut off allowing for the repair of the damaged 2-inch PVC of well
MW-8b. The damaged section of the PVC was removed and a compression coupler was

Brown’s Island Landfill December 8, 1997
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used to reattach the upper section of PYC. The 10-inch diameter steel casing was
reattached. The interior area of the protective casing was cleaned out using high pressure air
and refilled with clean sand. Protective metal bullards were placed around the well group.
Well upgrades on well group MW-8 was initiated on September 8, 1997 and completed on
September 24, 1997.

2.6 MONITORING WELL GROUP 9a/b
Background

Well group 9 is an active double completion well located approximately 500 feet northwest
of the western closed fill area (Figure 1).

Proposed Upgrade Activities

The inside of the protective casing will be cleaned of debris and backfilled with clean sand.
The wells will be lowered and a protective locking metal cap will be mounted on the steel
protective casing.

Completed Upgrade Activities

The inside of the protective casing was cleaned of debris and backfilled with clean 'sand.
The PVC well casings were lowered 2 inches. A protective locking metal cap was mounted
on the steel protective casing. Protective bullards were placed around the well group.
Upgrade activities were initiated and completed on September 24, 1997.

2.7 MONITORING WELL GROUP 10a/b/c
Background

Well group 10 is an active double completed well (MW-10b/c) with well MW-10a abutted to
wells MW-10b/c and could be considered a triple completed well due to its close proximity.
The well group is located approximately 70 feet north of the western closed fill area in a
protected location (Figure 1).

Proposed Upgrade Activities

The wells casings and protective steel casing will be raised so that they are at least one foot
above land surface. A new protective casing (approximately 16-inches in diameter) with a
locking cap that will encompass all three wells will be constructed. The presence of an
existing surface seal around the well group will be determined. If not present, a new seal
will be placed either around the existing steel protective casing or the new protective casing
to a minimum depth of five feet below ground surface as specified in the WRD

Brown’s Island Landfill December 8, 1997
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memorandum. Debris within the protective casing will be removed down to the grout sealing
material and clean sand added above the seal, as appropriate.

Completed Upgrade Activities

The area around the steel protective casings of well group MW-10 was excavated requiring
the removal of nearby trees and stumps located within close proximity of the wells. The
PVC casing of MW-10a was damaged during tree removal and repaired using a compression
coupler. The exterior area around the protective well casing was backfilled with bentonite
down to a depth of eight feet. A void was encountered at a depth of four feet. Eighteen
inches of PVC casing was added to each well. The steel protective casings were also raised .
18 inches. Sand debris in the protective casing was cleaned out and replaced with clean

sand. Upgrade activities were initiated on September 9, 1997 and completed on September
23, 1997.

2.8 MONITORING WELL GROUP 11a/b

Background

Well group 11 was an inactive double completion well located approximately 800 feet north
of the western closed fill area (Figure 1). Wells MW-11a and MW-11b were last sampled in
May 1984 and April 1987, respectively. Well MW-11a was noted as a dry well and appears
to have been only sampled twice.

Heavy erosion of the river bank in the area of well group MW-11 occurred last winter. The
wells are currently located adjacent to the new river bank. Inspection of the river bank
adjacent to the well group noted that none of the wells PVC casing was exposed. However,
approximately three feet of protective casing was exposed at a depth of approximately nine
feet below the top of the casing.

Proposed Activities

Given the current extent of bank erosion and the close proximity of well group MW-11 to the
river bank, the two wells (MW-11a/b) will be abandoned per OAR 690-240-0135
(Abandonment of Monitoring Wells). An abandonment variance from the WRD may be
necessary if the wells cannot be safely accessed by required abandonment equipment (i.e.,
drill rig, etc). '

Completed Activities

Wells MW-11a/b were abandoned. Seven feet of eight-inch diameter steel protective casing
was removed along with the two-inch diameter PVC casing and well screens. The boring
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was then backfilled with granular bentonite. The two wells were abandoned on September 8§,
1997.

2.9 MONITORING WELL GROUP 12a/b
Backgrouﬁd

Well group 12 is an active double completion well located approximately 750 feet northeast
of the active demolition fill area (Figure 1).

Proposed Upgrade Activities

The PVC casing on the two wells will be shortened allowing for a better fit of the new
locking protective cover that has been placed over the wells.

Completed Upgrade Activities

The sand debris in the protective steel casing was removed and replaced with new sand down
to the bentonite seal. The PVC casing was lowered two inches. Upgrade activities were
initiated on September 9, 1997 and completed on September 23, 1997.

2.10 WATER SUPPLY WELL
Background

The former Trussel residential water supply well was cable drilled in 1969 for Salem
Sanitary Services. Figure 1 shows the location of the former Trussel domestic well. The
well was constructed in the following manner: 1) a 10-inch diameter boring was drilled to a
depth of 61 feet into the underlying Tertiary sedimentary rock; 2) steel casing (diameter
6.25-inches) was set and sealed using a cement and bentonite grout; and 3) an uncased boring
was extended to a total depth of 105 feet below ground surface (i.e., open-hole completion).
The intent of the Trussel well construction was to seal the well from groundwater present in
the overlying Holocene river gravels.

The Trussel well is currently in the process of being converted from a residential water
supply well to an on-site nonpotable limited use water supply source for equipment wash
down. The Trussel property has been purchased by the County. The former residence has
been removed.

The WRD has required that the well head be extended to a minimum of one foot above land
surface, or the well be placed in a WRD approved vault.

Brown'’s Island Landfill December 8, 1997
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BROWN'S ISLAND LANDFILL

Monitoring Well Upgrade Report
Table 1: Revised Water Level Measurment Point Elevations
Well elevation corrected for 1997 well upgrade activities

newelev.x|s

Well Previous Height New
Identification Elevation Adjustment (in.) Elevation
MW-1a 148.83 55 153.41
MW-1b 143.69 55 148.27
MW-1¢c 144,09 55 148.67
MW-2a 154.87 154.87
MW-2b 154.81 154.81
MW-6a 146.99 13 148.07
MW-6b 147.04 13 148.12
MW-6¢ 147.01 13 148.09
MW-7a 137.53 137.53
MW-7b 137.53 137.53
MW-8a 132.89 132.89
MW-8b 133.19 133.19
MW-8¢c 133.26 133.26
MW-9a 133.38 -2 133.21
MW-9b 133.42 -3 133.17
MW-10a 129.98 18 131.48
MW-10b 130.02 18 131.52
MW-10c 130.02 18 131.52
MW-123a 132.39 -2 132.22
MW-12b 132.36 -2 132.19
MW-13 131.54 131.54
MW-14 125.05 125.05
MW-15 136.39 136.39
entrance gauge 128.08 128.08
slough gauge 123.18 123.18
river gauge 125,57 125,57

Parametrix, Inc.

Page 1
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DIRECTOR.
James V. Sears

(503) 588-5169

BOARD OF
COMMISSIONERS
Randall Franke

" Gary Heer

Mary Pearmine

ADMINISTRATIVE
OFFICER
Ken Roudybush

®

Printed on Recycled Paper

Reduce - Reuse - Recycle - Recover

T

Marion County e /V%M
OREGON |

DEPARTMENT OF
SOLID WASTE MANAGEMENT

October 2, 1997

Mr. Chuck Donaldson

Department of Environmental Quality
811 SW 6th Ave. '

Portland, OR 97204

Re:  Plans and Specifications for the Brown’s Island Pump Station
(Former “Trussel” Water Well )

Dear Mr. Donaldson:

Enclosed for your review are the engineering plans and specifications for the
Brown’s Island Pump Station. Construction of the pump station is part of the
planned activities as stated in Section 2.3.1 of the Brown’s Island Monitoring Well
Evaluation Plan (MWEP). '

The County is currently advertising the project for bid and has tentatively
scheduled to begin construction in November, with a final completion date of no
later than January 16, 1998. -

I appreciate your departments timely response to this plan review . Should you
have any questions regarding this matter, please contact me or Don Alexander at
588-5169, extension 5919.

~

. Sincerely, /
) %Sears, PE.
" Director, Marion County Solid Waste Management
dra

Attachments : ?

c: ‘Nancy Sawka, ODEQ
Rob Carter, Oregon Water Resources Department
-/\/Rick Malin, Parametrix, Inc.

Capital Center - 388 State Street - Salem, Oregon 97301-3538 _ “



July 29, 1997

e

Oregon

o

Mr. Mark Davis JuL 3 DEPARTMENT OF
Marion County Dept. of S W Mgmt. “rih ‘
388 State Street, Suite 735 = ENVIRONMENTAL
Salem, OR 97301-3538 ‘ QUALITY

Western Region -
Re: Browns Island Landfill Salem Office

Solid Waste Closure Permit #255
Monitoring Well Evaluation Plan

Dear Mr. Davis:

The Department has reviewed the June 16, 1997, Monitoring Well Evaluation Plan (MWEP) for the
Brown’s Island Landfill. The plan was prepared by your consultant, Parametrix, Inc. in accordance
with the requirements discussed in the Department’s January 6, 1997, and April 18, 1997, letters.
These letters require a-plan to evaluate the acceptability/integrity of the existing monitoring well
network and a maintenance program to upgrade existing monitoring wells where needed.

The June 16, 1997, MWERP is approved as submitted. Any variance needed for the decommissioning
of MW-11 must be accepted by the State Water Resources Department (WRD) and supported by this
Department. The schedule proposed in the plan for maintenance and reporting is approved as follows:

o complete planned activities presented in Section 2.3 of the MWEP within 75 (seventy-five) days

from receipt of this letter,
o submit a completion report to the Department and WRD within 45 (forty-five) days from

completion of the activities, and
o submit an updated Groundwater Quality Assessment Report (GQAR) within 120 (one hundred and
twenty) days from receipt of this plan approval letter.

The GQAR should include an evaluation of water quality impacts and trends over time in the Trussel
Domestic well. The continued usage of this well and potential impacts caused by this continued use
should be discussed.

Chartgs W. Donaldson,
Manager, Solid Waste Program

cc: Rick Malin, Parametrix, Inc.
7820 NW Holman, Suite B-6, Portland, OR 97218-2859
Rob Carter - Water Resources Department '
Commerce Building, 158 12" St. NE 750 Front St. NE

Salem, OR 97310-0210 Suite 120
x:\fsonnen\nsawka\255mwep.doc Salem, OR 97310
(503) 378-8240

(503) 378-3684 TDD
. DEQ/WVR-1011-91




NOTICE TO WATER WELL CONTRACTOR
The original and first copy
+of this report are to be

filed with the {

1_ 17
' S
5TATE FNGINFER. SALEM. OREGON 47310 . M
within 30 days from the dale . \, ! !
of well completion.

N~

AYER WEEL REP
ATE OF PREGON APR 1 (1974 state Well No. P

Please typ/e( or print) CT A gt

0 not write Above this ling)
i SALEM, OREGC!!

JBELEIYEL e

Y.

STATE CMNEENZCistate Permit No.

MW-1A/1B/1C -

(1) OWNER:
Name Sanitary Service, Ince

#2

(10) LOCATION OF WELL:

County Marion Driller’s well number

address 1196 Ferry Street, S. Eo
Salem, Oregon

(2) TYPE OF WORK (check):

New Well BL Deepening [] Reconditioning J

If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):
Rotary O Driven [J

Abandon O

Cable @ Jetted [J Domestic [ Industrial [] Municipal OO
Dug () Bored [ Irrigation [J Test Well [J Other [=:¢
) CASING INSTALLED: Threaded [] Welded &
) ........... * Diam. from 4')-!- ft. to 30 ft. Gage .... 9..2 ............
................. * Diam. from . ft, to ft. Gage ..
................. # Diam, from ft. to ft.

3 We

" NUJ 14 Section 32 T. 7 S =r W.M.

Bearing and distance from section or subdivision cormer

(11) WATER LEVEL: Completed well.

Depth at which water was first found

31

31

it, below land surface.

ft.
Date 5/21/7

Static level

Artesian pressure Ibs. per square [nch. Date

(12) WELL LOG Diameter of well below casing ...
51 ft.

Depth drilled Depth of completed well

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
position of Static Water Level and indicate principal water-bearing strata.

,,“ PERFORATIONS: Perforated? [] Yes No.

.7pe of perforator used MATERIAL From To SWL

Size of perforations in. by in, Coarse sand & gravel 0 5
... perforations from t, to 1t. Med. fine sand & gravel 5 18
... perforations from ft, to ft, Flne Sand Wi't'h some gravel 18 33

............................... perforations from £, to £t, Med. f£ine ',cgravel & S?‘and / 33 38

onglomerate: gray c W

(7) SCREENS: “Well screen installed? [J Yes (3 No ¢ ngfine ﬂravei T L 38 L]l

Manufacturer’s Name Hard light gray sandy clay’ hl 51

Type Model NO. i crisnmensearesaee

Diam, Slot size Set from ft. to 1t. Pisometer screens set at 3lf, 101 and

Diam. ... Slot size Set from ft. to ft. 16! ag per atbtached sketch.

Drawdown is amourt water level is
lowered below static level

(8) WELL TESTS:

Was a pump test made? [] Yes [XNo If yes, by whom?

Yield: gal./min._with it. drawdown after hrs.
" » "
" ” " ”
Bailer test gal./min. with ft. drawdown after hrs.
Artesian flow g.p.m.
nperature of water Depth artesian flow encountered ... ft. | Work started 5/8/73 19 Completed 5/21/73 19
' ; ) v . ; 5/21/13
. . ' P i Date well drilling machine moved off of well / 19
(9) CONSTRUCTION: B =~ ' .
Well seal—Material used Benborite Drﬂlmg‘ Machine Operator’s Certificatlon: ] o
This well was cgnstruc under my direct supervisior
Well sealed from land surface to, fl. | Materials used nfor reported above are true to m,
Diameter of well bore to bottom of seal best knowledge, 522 511/ /. :
Diameter of well bore below seal ... 8. in. [Signed] /.2 sl derZ S Date h/h/?)-l' 19.....
0 g Ma;h{ﬁe Operator)
Number of sacks of cement used in well seal sacks L ; , j 751
ek Drilling Maching”Operator’s License No.
5acks

Number of sacks of bentonite used in well seal ...

Internatiomal CGel

Brand name of bentonite

Number of pounds of bentonite per 100 gallons
1bs./100 gals.

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report i
true to the best of my knowledge and belief.

of water

Was a drive shoe used? [J Yes [ No Plugs ....... Size: location .......... ft. Name Ao M., Jannsen Drilling COo

Did any strata contain unusable water? [ Yes M No (Person, fh‘—_rﬂn or corporation) U‘(Type X{d!]::) c
ona

Type of water? depth of strata Address 210 Ley iy peddonat]

Method of sealing strata off [Signe %ﬂﬂk’ ........

Was well gravel packed? [J Yes [J No Size of gravel: ...imeiinin, ntractor)

Gravel placed from ft. to ft. Contractor’s License No. o2 7 pate . 3/27/'& ., 19.
SP¢45656-

(USE ADDITIONAL SHEETS IF NECESSARY)
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STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

MACK D

1345 20TH STREET SE

RILLING COMPANY

/5510~ N\ A

P O BOX 12067 Start Card #

SALEH. OR $7309-0067

Instructions for completing this report are on the last page of thls form

O \-¥3

(1) OWNER/PROJECT: WELLNO. /S?}D (6) LOCATION OF WELL By legal description
Neme Moy o Couvnty Seb A Lasye Well Location: County__ MGy oN
Address IXR  Stule Q:\’('QA— Suake 135 Township ] (NofSRange_ 3 Eo(W))Section I,
City Solsvn State (‘K. . A130 LN 14 of © AW 1/4 of above section,
(2) TYPE OF WORK: 2. Efther Street address of well locatio vowns Tsland
Devacldn o - Land W)
[[) New construction Alteration (Repair/Recondition) or Tax lot number of well location NOND
[0 Conversion [ Deepening [ Abandonment 3, ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD {7 STATIC WATER LEVEL:
[ Rotary Air [] RotaryMud [ Cable =205" 2" Ft. below land surface. Date__ 7 23-9%
(O Hollow StemAuger  (X] Other M t) Tv ok + .,w.h Artesian Pressure Ibfsq.in,  Date
JEDRISWY25al) od
BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No - Depth at which water was first found
Special Standards [ ) @ Depth of completed well [ ﬁ ft. From To Est. Flow Rate SWL
TR Land surface
Water-tight cover
5 A (—-— Surface flush vault
0 Locking cap
Casing . (9) WELLLOG: Ground elevation
diameter _2 in, i
matedial__ /. Material From To SWL
Welded Threaded Glued Sl ol =S 7
O K O Yn B Cerseag x
Liner ’ -~
diameter in, ./:77 o . DT
material IS édﬂ W
Welded Threaded Glued << s et
l:] D D /4/'/ (0ol rSSe galt
——— Well seal: e for
Material _[Setopd e i
Amount _ 5 <spckS Taestigtfed 227 07
Grout welght =5 Al ol Siag P
Borehole diameter L inzrid i rid _ S e /]
in, PR Y/ PP
: _B-_e-ntoEc pEg at least 3 ft. thick 4
Screen ~/,{4<A/t// L e
& material’ Dl s e
- interval(s):
From To /"Z/)/ AVf 4 A =
From To . 2 St cwra Zo
Slot size in. Tl e
Filter pack: +
f Material, Datesaned _ 7 - - /7 Completed __J 3 - 7D
W Size in. i
[£3:0°0: (unbonded) Monitor Well Constructor Certification:

(5) WELLTEST: :
(] Flowing Artesian

1 certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction

[ Pump [ Bailer [ Air standards. Materials used and information reported above are true to the best
Permeability Yield GPM knowledge and belief. MWC Number
Conductivity PH Signed Date
Temperature of water °F/C Depth artesian flow found ft.

Was water analysis done? [] Yes g] No (bonded) MonitorWell Constructor Certification:

9 1 accept responsibility for the construction, alteration, or sbandonment
By whom? work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From f.to ft.  work performed during this time is in compliance with Oregon well construction
Remarks: standards. This repop..ls'true to the best of my knowledge and belief.

Name of supervising GeologistEngineer

/ ///aWc Number _ 24 &
Signed o7 /M{f,.ur 7 Dae_ S 2597

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR  THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 680-240-095)

Instructions for completing this report are on the last page of this form,

MACK DRILLING COMPANY
1345 20TH STREET SE
P O BOX 12067
SALEM, OR 97303-0067

19T = MW VB
[ OL%sa

Start Card #

(1) OWNER/PROJECT: WELLNO.__ {YTble
Name MT@Y'\SY\ ( andey \)\\d LASYC
Address XK Sinke Stedad  Soide T3S
ciy S wm State (M Zip 4130\

(6) LOCATION OF WELL By legal description

(2) TYPE OFWORK:

[J New construction

[ Conversion pening ] Abandonment

omen EILE COPY

Well Location: County u LATA :
Township ! N o@Rangc 3 (E o@ Section 3&
L__NYO  1dof__ R 1/4of above section.

2. Either Stroet address of well location _Y3vesamSs L s\awd,

Devnodivoon L andb
or Tax lot number of well location N} A @

3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximsate scale and north arrow.

Screen
material

" Bentonite plug at least 3 ft. thick

(3) DRILLING METHOD (7) STATIC WATER LEVEL:
[ Rotary Air [] RotaryMud [ Cable 204" Ft. below land surface. Date_7-25-F7
[] Hollow Stem Auger Other i id Teve & ¢ vHa, byeaw) — Anesian Pressure Ibfsq.in.  Date
Floc
#4 BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
\ | ’ Yes No i Depth at which water was first found
‘Special Standards [ ] K] Depth of completed well 4/7 ft. From To Est. Flow Rate SWL
Vault B 2 baadsurface
o A N
] > r-tight cover
67'0 A E(—— Surface flush vault
et ft ; ok 7 Locking cap
. 5 \“ - Z Casing v (9) WELLLOG: Ground elevation
- ) diamet in.
5! waterial L Material From To | SWL
" Welded Threaded Glued At e, S saihes
O x O fo B CdSing,
Liner <
diameter in.  |fsed (52 2
material y X
Welded Threaded Glued < 5,,7 j ched
| D L D D ’////Jmﬂ//ﬂ(:i)u
T Well seal: rogale
> Material B tri e :
Amount __ <5 <445 |7Ta 554//,0/ L2720
. Grout weight Gffacs £ASiay £
P~ Borehole diameter s piaatt 2 A
O in. P¥oLs /'7/4/ el

Zusthalled 2.0¢
Lt JA2 L. 4

interval(s):
From To

e biltled e

From To

La

Slot size in.
Filter pack:

Material

Size in,

(5) WELLTEST:

[J Pump [ Bailer [T Air [J Flowing Artesian
Permeability Yield GPM
Conductivity PH
Temperature of water °F/C Depth artesian flow found
Was water analysis done? []Yes M No
By whom? -

Depth of strata to be analyzed. From ft. to ft.
Remarks:

Name of supervising Geologist/Engineer

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTME!

A2 5SS /‘/;3,4 L
/‘,Id/A’

Yo )

~d

Date started 9"?"‘?7 Completed . = 23-77

(unbonded) Monitor Well Constructor Certification:

1 certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best
knowledge and belief. MWC Number

Date.

Signed

(bonded) Monitor Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment *
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards, This report is true to the best of my knowledge and belief.

C Number /L6

7 -2 Date. = _
“CONSTRUCTOR THIRD COPY-CUSTOMER

SECOND




STATE OF OREGON

MONITORING WELL REPORT 5 20TH STREET
(as required by ORS 537.765 & OAR 690-240-095) SALEM, OR 957308-0057

Instructions for completing this report are on the last page of ‘this form.

MACK DRILLING COMPANY
1345 20TH STREET SE

197067 Ml i
[0l EDN

Start Card #

(1) OWNER/PROJECT: . WELL NO. {410 (6) LOCATION OF WELL By legal description

Name anr vy Cooes V\‘\\\ VWA WS Well Location: County__ ™M ¢’y £\

Addrcss QLR S\t e e . Saonde IS Township__] ™ °®an X € or@ Section 3
State (O gm @ip S5 2l on g w g L AN lof Ul 144 of above section.

(2) TYPE OF WORK:

[J New construction

[J Conversion [J Deepening

K] Alteration (Repair/Recondition)

[T] Abandonment

2. Either Sweet address of well location

Dewoliden Larnd

{f\)wn,o\’\S 1 s\onA

or Tax lot number of well location Nansg

3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow,

(3) DRILLING METHOD

(7). STATIC WATER LEVEL:

[J Rotary Air [J RotaryMud  [] Cable 34/ 9" P below land surface. Date
[J Hollow Stem Auger 2] Other Artesian Pressure Ib/sq.in.  Date
. BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
3 Yes No Depth at which water was first found
pccxal Standards [ ] w Depth of completed well ::2 ﬁ ft. From To Est. Flow Rate SWL
__Vau_l 5 _ - Land surface
‘ * &
] B Water-tight cover
5 (3 Surface flush vault
‘ 7 Locking cap
o e Casing 4 (9) WELL LOG: Ground elevation
£ > diameter 7 in.
material Material From To SWL
Welded Threaded Glued ﬁa/,/.'—a/ S saches
D w m //) /q,/ s
Liner
diameter in, nSed o0 2
material A2 4 227 /)x
Welded Threaded Glued s/ 4 /147' Lo
4 O O O Lo ou/)["/
A Well seal: rT 7
: Material e V\Lwshalloel. 2137 27
Amount & <agrds K L (OS1ag 4
Grout weight L2 x93 L) wed ns
Borehole diameter Sl e dS A lazed
/2 in 7
: EnmEepT_u_éatlcasﬂﬂ.lhick T,},(Ag//p/ 2 o
Screen b //4/r/< b
material
interval(s): g /(/[//f‘/ L =
From To P oCSagul QRLLC o)
From To 1 e Le
Slot size in, v
Filter pack:
Material Datestarted _ - F— 7 Completed = F- 22— 97
Size in. ’
(unbonded) Monitor Well Constructor Certification;
I certify that the work I performed on the construction, alteration, or
(5) WELLTEST: abandonment of this well is in compliance with Oregon well construction
O Pump [JBailer J air [] Flowing Artesian standards. Materials used and information reported above are true to the best
L knowledge and belief.
Permeability Yield : GPM MWC Number
Conductivity PH Signed Date____
Temperature of water °F/C Depth artesian flow found ft.
Was water analysis done? D Yes ﬂ No (bonded) Monitor Well Constructor Certification:
By whom? I accept responsibility for the construction, alteration, or abandonment
y whom: work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft.to ft. work performed during this time is in compliance with Oregon well construction
Remarks:

standards. This report is~true to the best of my knowledge and belief.
/ Number 562@ é

Name of supervising Geologist/Engineer

Signed, g

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT  SECO

ONSTRUCTOR THIRD COPY-CUSTOMER



NULY J& LU wWALLn whul L naciiun
The original and first copy
of this report are to be
filed with the

RECEIVED
APR 1 ]q7&tate Well No.
STATE CNGINEftgEe Permit NO. i,
SALEM _QRECCN MW-2A2B —

STATE ENGINEER, SALEM, OREGON 97310
within 30 days {roin the date
of well completion,

: ’/Zj i {Please type or mt)

Dp not write aboWe this line)

(1) OWNER: (10) LOCATION OF WELL:
Name Sanl'bary SeI'ViCe, Ince #3 county Marion Driller's well number
Address 496 Ferry Street, 8. E. v NW v section 31 7. 7 Sk 3 We wm

Salem, Oregon 97301
(2) TYPE OF WORK (check):

Bearing and distance from section or subdivision corner

New Well (J Deepening O3 Reconditioning J Abandon J
If abandonment, describe material and procedure in Item 12, (11) WATER LEVEL: Completed well. Unknown
(3) TYPE OF WELL: (4) PROPOSED USE (CheCk): Depth at which water was first found ft,
lciglt)al:y g ?:::;Zn S Domestic [J Industrial [J Municipal [J Static level ft. below land surface. Date
Dug (1 Bored (O Irrigation [J Test Well [ Other’ K Artesian pressure 1bs. per square inch. Date
’) 6CASING INSTALLED: Threaded [J  Welded [ (12) WELL LOG: Diameter of well below casing ... unkno'wn
........... # Diam. from ...UNKNOWA t0 .o £t GAEE oo, Depth drilled ft. Depth of completed well ‘.
................. * Diam. from ft. to ft. Gage .ccerecvinnnnn
.................. ~ Diam, from . to . GAZE Formation: Describe color, texture, grain size and structure of materlals;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
) PERFORATIONS: Perforated? & Yes [J No. position of Static Water Level and indicate principal water-bearing strata.
.yiae of perforator used Mills Knife MATERIAL From To SWL
Size of perforations l/h in, by 1—1/2 in, Previously drilled
............... 20.... perforations from 28 ft. to 39 ft.
................ 2 Q... perforations from ,_IS ft. to h9 ft. Pisometer screens set at 30 fe Bt!
................................ perforations from 1t, to £t, and )47 feet'
(7) SCREENS: Well screen installed? [J Yes [& No
Manufacturer’s Name
Type Model NO. .o vsnenserones
Diam, ..eeeeeen Slot size ...ouene Set from ft. to ft.
Diam, .. S0t SiZe .orir Set from ft. to ‘ 1t.
(8) WELL TESTS:  Rrawdown s amount water level is
Was a pump test made? [J Yes X] No I yes, by whom?
Yield: gal./min. with ft. drawdown after hrs.
o n ”
” " " ”
Bailer test gal./min. with ft. drawdown after hrs.
Artesian flow g.p.m.
‘iperature of water Depth artesian flow encountered ... ft. Work started 5/22/73 19 Completed 5/23/73 19

572313 4

Date well drilling machine moved off of well

(9) CONSTRUCTION:

Well seal—Material used Drilling Machine Operator’s Certification: ) o
This well was constructed_under my direct supervision,
Well sealed from land surface to, ft. | Materials used and-information) reported above are true to my
Diameter of well bore to bottom Of Seal ... in. best knOWlEdAg/e‘?d’ y
Diameter of well bore below seal ..o in. [Signed} R it <77 Date )-l-/h/?l}g .......
( HiTihg Maelfine Operator)
Number of sacks of cement used in well seal sacks 751
Drilling Machlue/Operators License No.
Number of sacks of bentonite used in well seal ..., sacks
Brand name of bentonite Water Well Contractor’s Certification:
Number of pounds of bentonite per 100 gallons ) ., o e i .
This well was drilled under my jurisdiction and this report is
of water : 1bs./100 gals. | trye to the best of my knowledge and belief.
Was a drive shoe used? [J Yes [J No Plugs ... Size: location ... ft. Name A, M. JANNSEN DRILLING CO.
Did any strata contain unusable water? [J Yes [] No (Person, firm or corporation) (Type or print)
21075-53% Tualatin Valley Hwy, Aloha, O1

Type of water? depth of strata Address
Method of sealing strata off _ [Signed%z’. Z ;@ (//’//4(»/%‘-\

Was well gravel packed? (J Yes [J No Size of gravel: . (Water Well
ft. Contractor’s License No. ....

Gravel placed from ft. to

(USE ADDITIONAL SHEETS IF NECESSARY) SP*45656-119
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MONITORING WELL REPORT

11/198/87
YIRAE UF UREG

09: 08

2503 375 0961

(as reguired by ORS 537,765 & OAR 650-240-095)

lmcﬁomfmumggythismmlreonthemnmo!mkfo% OR 73680067

MACK DRILLING
MACK DRILLING COMPANY
1345 20TH STREET SE

P 0.BOX.12067

.002/005

]9768 = m w24
Start Card /O 6E3Y

Was water analysis done? [J¥es []No
By whom?

Depth of stram to be analyzed. From

Remarks:

Name of snpervising GeologisVEngineer

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECO]

(1) OWNER/PROJECT, weLno_ [ 9768 (6) LOCATTON OF WEL), By legal description
CNeme YY) y Jashe W&I]Lacaﬁon:County A7/t
Address RBE Township e_S  EEW)Sectiop SZ
Gy Sale _Sue_OF zp FRO/ L_AdAS ll4of ,uw 1/4 of shove ssction.
(2) TYPE OF WORK: 2. Bltber Swest ammm 7o o
Dene /. CArdL ]
] New construction Aleraton (Repaiv/Recondition) or Tnlmmmhﬁdweu ! AAous
) Convession Deeprning ] Abasdonment 3, ATTACH MAP WITH LOCATION IDENTIFIED., Map shall feclede
_ epprogimate geals apd porth arrow,
(3) DRILLING METHOD , Q) smn'c'w““‘""—‘Am 1EVEL:
S Rowry i O RomyMud [ Cable 2774 ' Pt balow land surface. paz. 7~23-97
[ Hollow SemAsger  [7] Otper @%%‘/cﬁ L i Artesinn Presamre Ibleq.jn.  Dae
X Ao Fad
;ﬂ\ BORE ROLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No Depth et which water was Frst fonnd
Special Standards [ ﬁ Depth of completed welf 4/ 7 From T oL Elow Relc SWL
i 2 Land amfaee
~—— fr \ 7 ‘Water-tight cover
N [l e€— Surfrce flush vauk
—ft <€ X Locking cap
| Caslng () WELLLOG: Gronnd elevation
diameter 2 i, . .
maeial 0L Material From T SWL
Welded Threaded Glued | Exc ou/*
O O aw
ed e &%i/a‘wﬂ( AU
=~ fL i L O ecHve (4'5"4(9.
TS deal /21
™ <
Gt n
Grout weight
,/\ R b Rotehiole diameter
. \ @ / Z in.
. Bentonite plug arleast 3 &k thick
- 0] e
g'adékﬂ A ™ material
m interval(s)
v ot From To
TO i From To
R Slot size in,
» |——Filter pacic
3 Matesial Duesared __ 7 ~F~F 7 Completed__ 7 —~50—5 7
S Size . . .
' ey s the ok | pefommad o e sonsmuction, alteratio, of
(5 WELLTEST: abandoument of this well i in compliance with Oregon well coustruction
[J Pump [JBaiter D ar [ Flowing Artesian stsndards, Materials Used and imformation reported above Are troz to the best
Perseability Yield GPM knowledge end belict, MWC Namber
Conductiviry PH Signed _ Dare
Temperanse of water °F/C Depth axtesian flow found ft

(bonded) Monitor Well Constructor Certification:

1 eccept responsibility for the construction, alteration, or ebaudonment
work performed on thig well during the copstruetion dates reporied above. All
woﬂpufomeddmmglhsumeumwmpumcem&ngonWUMon
stEpdards. This 9 true to e best of my kmowledge and belief,

MWC Number /Yol
Date, // 'k (2 —&
PY-CONSTRUCTOR THIRD COPY-CUSTOMER :




11/18/97  09:07  B503
STATE OF OREGON
MONITORING WELL REPORT

(9 reguired by ORS 537.765 & OAR 650-240-695)

Instruetions (or completing this report are op the last puse of this form.

375 0861 MACK DRILLING -

[d003/005

FRRNOAa Lo

BMACIK DRILLING COMPANY
1345 20TH STREET s 1999 - waRr
OR F7300-506T Start Card # 10(,885

(1) OWNER/PROJECT: weLLno,_ 19169 (6) LOCATION OF WELL By Jegal description
, Name darin = \, X Llas = B Locadon: County o0 g = -
Address e e wide 7Y Township l__Ne(SRumpe__ 3 & Section 3\
e OKR-___7ip 9\30) l._N&_anf_:‘iL\Q_lMo above section. ___
(2) TYPE OFWORK: 2. Either Strest address of well location_£yvo S, 1.
Do oY ) awdE\
[ Newconsuerion PR Alternsion (RepairiRecondition) or Tux lot pumber of well locaion N Syng
0 Conversion [ Deepening  [7] Abandomment 3. ATTACE MAPWITH LOCATION IDENTIFIED. Map shall fucinds
approximate eeale and novth arvow,
() DRILLING METHOD (7) STATIC WATER LEVEL:
[ Rotary aic [J RomyMud  [JcCable . ) Pr. below Jand surfose, pate___A-23-97]
[J Hollow Stem Auger E\oﬁm Prardywde 2 Hw = Astesian Pressars lb/sg. ln.  Date
Extaveler]
BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
! ¥ No / I Deplh &t which warer was firzt found
Special Standards [ ﬂ Depth of compl ‘wau5“7 L & H —Fst Flow Rate SWL
Land surface
Vault K \ 2
f E Wateretight cover
) 10 36— Surface flush vault
: Locking cap L
Casing “ (9 WELLLOG: Grouad elevation
diameter 2 in. ) .
w PO Matcrial - From T | SWL
Welded Threaded Glued Excavaded ouk &
O 0O O dewn Sn lo fo X
Liser v e dechive
diameter in. . . Ao s
el
Welded Threaded Glued U Cacda
{ O o o and  yewnved o~
3 Well seal: . Ste Seal 10as
Material T wnsdmWhad,
Amoupt
Grout weight Cirantd sudr betiah
B2 y—Borehole dismeter A o,
S in. ‘ wee o
— Brouwnitc piug atlesst 3 ft. thick |2, o A anr el
e = <
H——— material
interval(s): Annual\ay Spacte D
 herdmpds ¢ _Shoin ;
[0 \eann Silvea san
Daestaned __ G — F-97 Complersd . G- 30 =7
(unbonded) Monitor Well Coastructor Cestificarion:

Imﬁfythgﬁnworklpformedoudmwm:mdim,ahmﬂon,m

(5) WELLTEST abandonment of this well is In compliance with Oregon well eonstruction
[J Pormp {JBaiter [ Air () Flowing Aresian standards. Materials used and information reported above are true to the hest
Permeability Yield GPM knowledge and bellef. MWC Number
Conductivity PH Sigoed Date
Temperature of water °FIC  Depth aresian flow found ft.
Was water enalysis done? [JYes [ ] No (bonded) Moaitor Well Constructor Cenification:
I ncoept responsibility for the ion, alleretion, or ehapdonment
By whom? . . -
work performed on this well during the construction reporied above, Al
Depth of strata to be analyzed. From futo R work performed during this Bme i3 [n ismce with Oregon well construction
Remarks: stendards, This true to the best of my knowledpe end beBef,
C Nuber Al -
Name of supervising GeologistEngineer i) ‘3—44—2_____'-/ 'f’?>

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECO

~CONSTRUCTOR THIRD COPY-CUSTOMER




N

.. .STATE OF OREGON

MSTTORING WELL REPORT
(-mqun-edbyonsmm&oummm)

MACK DRI Z
EpLine coupany Mg S
P O BOX 12057

Start Card # 12 32100

(l) OWNER/PROJECI‘
Name_Mavion County Solid IAa.s-\-L
Address 3XR Stpde ! Sy
ciy o fewn sme OR. zip 7301\

(6) LOCATION OF WELL By legal description
Well Location: County [AXRU:RAN
Township_ I | —] N 2 E m@ Section 3

1. NUS o AL ) 1/4 of above section.

(2) TYPE OF WORK:

[0 New construction
[0 Conversion

[ Alteration (Repair/Recondition)
[ Deepening [ Abandonment

(3) DRILLING METHOD
W Rotary Air [] RoteryMud [ Cable

z.mmers\tmetaddxusofwelllocaﬁon wns Ts
hare L 4

1

or Tax lot number of well location o

3, ATTACH MAPWITH LOCATION IDENTIFIED, Map chall Ich
approzimate ecale and north arrow.

(7) STATIC WATER LEVEL:

Fi. below land surface. Date

_~l

[ Hollow StemAuger [ Other Artesian Pressure Iblsq.in.  Date
\ BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No Depth at which water was first found,
Spcml Stndards [] JX( Depth of completed wel WS ~Tom [ | EaVowkie ™
e RECEIVED |Dr.Lefm G s o e
Protective caalng —-——-)vl Protective Sysien o onved Mnday
ﬁ Q E(pg Yeornart T svbssure. avouke A Navow
C :ment monument s 2 4 1999 12" Casi ﬁ .‘O\la q OGS, Yk A
Land surface \ q WATER RESOURCES DER®) WELLLOG: Ground elevation
O] SALEM, OREGON
N > " Casing
Monument 2 O Al diame 9? in Material From i) S
: material __ PV Dvrilled %" Brow [3) LS
Welded Threaded Glued o reyvoe  wnondovia
oD X O YN
Liner Pulled R" Caswng [s] 35
diameter in 2" Cos Losd
material .Lm;ucdg Yo 8 ) Y
Velded Threaded Glued ]
O O 0O Enled hole, wiy
L Well seal C2vneytr Avowy [®) [P
Materiel _C e et S
Amount Toxa\ o b2 \sags
9 Grout weight g‘ Cavnend™ (o0
24— Borehole diameter Solb &Y\‘)ﬂv\ RYERY
in, AN
8~ Bentonite plug st least 3 f, thick x = |
« Screen R P PIVAY 6”6 9
1 maeda _PVC Caswna and, oent 9
interval(s): oo R and
From To \2" S04 ovi\oy ) WAIEs HES
5 From To MQY\Y\AC\K\*’ !
.7 Slot size in, ) 1 . L.
H——Filter pack: Date started "/2—5]957 Completsd__ 8/ 2
Material S}'Z,Cﬂ Savd,
si in (unbonded) Monitor Well Constructor Certification:
ze - 1 certify that the work I pafmmed on the construction, alteration, or
(5) WELLTEST: abandonment of this well is in compliance with Oregon well construction
(] Pump [ Bailer O Air [ Flowing Artesian standards. Materials used end informarion reported above are true to the |
. knowledge and belief. MWC Number J_
Permeability Yield GPM
Conductivity PH Signed C/M 4 M"
Temperature of wntcr__s'_a__ °F/C Depthartesian flowfound ________ft.
nded) Monitor Well Constructor Certificatio
Was water analysis done? [ J¥es KNO ® nw:p! ::lponmbmty f; the construction, nl:tm-anon. or abandonment
By whom? work performed on this well during the construction dates reported above
Depth of strata to be analyzed. From fi.to = fl.  work performed during this time is wmghanienmtr e‘?greizx; Y:llllcfeonst
Remarks:_M 2%hona, aas WAS \aniing memwm ¢ of my knowledge
> < -3 C Number 1£
. c"“‘\hm - // // fv ~ 7




NULICE 1w WALILR WRLL CUNTHACIU - .
s The origina} and tirst copy R N« Jﬁlt &J E E V t Ly . [
of this report are to be TER WELL EP ‘a) ,j l[‘. :‘[

filed with the

LWATE ENGINEER, SALEM, OREGO:
within 30 days from the date
of well completion.

ATE OF orkGoN APR ] 01974 state wen no. L%

(Please type o print)
.

Do not write above this lin
8l

STATE ENGINEE%tate Permit No.

~rt

(1) OWNER: #1

Sanitary Service, Inc.

L96 Ferry Street, S. E.
Salem, Uregon 97301

(2) TYPE OF WORK (check):

New Well (X Deepening ] Reconditioning ]

If abandonment, describe material and procedure in Item 12,

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Name
Address

Abandon [J

Rot. 1 ; : .
C:bzl‘:y % JD:M\;edn 8 Domestic [J Industrial O Munic(xpal O | Static level 35 ft. below land surface.
Dug 00 Bored [3J Irrigation [] Test Well [ Other 21 Artesian pressure 1bs. per square inch. Date
») CASING INSTALLED: ;
) . +l!- Th:;eaded O Welded EZSO (12) WELL LOG: Diameter of well below casing ... 8
""""""" Diam. from ft. to - ft. Gage ..o ™ | Depth drilled 65 . Depth of completed wen 65 £t.
... Diam. from ft. to .. ft. Gage .
R Formation: Describe color, texture, grain size and structure of materials;
--" Diam. from ft. to ft. and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change’of formation., Report each change in
) PERFORAT[ONS: Perforated? [J Yes [ No. Pposition of Static Water Level and indicate principal water-bearing strata.
spe of perforator used MATERIAL From To SWL
Size of perforations in. by in, Fill = gravel & sand 0 6
... perforations from ft. to #t. | Coarse gravel ] 6 10
perforations from ft. to 1t, FJJ_l = sand & E\Tavej- lo 16
................................ perforations from 11, to 1t. BI‘OWII sand & ,qravel 16 22
Soft gray silty clay 22 27
(7) SCREENS: Well screen installed? [J Yes [F No Med.fine brown sand & gravel | 27 0
Manufacturer's Name Coarse sand & gravel 30 | Lo
Type Model NO. ...ormermmremrummsresossermnsnseonees Med,.coarse gravel W/some sand 24_0 19
Diam, ... Slot size ... Set from - ft. to 1t. Brown sand w/some gravel )49 5)_|_
Diam. ... Slot size ... Set from .......cco...... ~ £t 10 e, ft. Gray silty clay W/some gravel Sh 55

Ex. OR
(10) LOCATION oF weLL: MY/ -4A/4B/4C

Marion Driller's well number
Yo NWiSection 32 T. 7 S R,

Bearing and distance from section or subdivision comer

County

Wo W.M.

(11) WATER LEVEL: Completed well.
35

Depth at which water was first found

Date h/25/7

Drawdown is amount water level is
lowered below static level

(8) WELL TESTS:

Was a pump test made? 0O Yes  No It Yyes, by whom?

Hard gray sandy clay

Pisometer screens set at L0

ard 62 ft. as per attached sketch

Yield: gal./min. with ft. drawdown after hrs.
M " "
n " ” ”
Bailer test gal./min, with ft. drawdown after hrs.
Artesian flow g.p.m.
uperature of water Depth artesian flow encountered ... ft. Work started h/lé/?m?, 19 Completed 5/7/7& 3 19
! . i Date well drilling machine moved off of well S 8 73 19
(9) CONSTRUCTION: RN A / /
Well seal—Material used ,Bemm__te Dnllmg Machine Operator’s Certification: ) o
18 This well was constr under my direct supervision.
Well sealed from land surface to, - | Materials used_agd” infopfatidn reported above are true fo my
Diameter of well bore to bottom of seal ... k@, ... in, best knowl?(( 1 peHpt.
“- S . A7 2 e
Diameter of well bore below seal 8 ...... in, [Signed] .. Y/ 7 ‘%“/’ T —Date ).l-/h,/?h, 19.......
0 ADANing Ma&Fhine Operator)
Number of sacks of cement used in well seal sacks - . , ] 751
}-I- Drilling Machifie Operator’s License No.
Number of sacks of bentonite used in well seal ... . sacks

Brand name of bentonite
Number of pounds of bentonite per 100 gallons

of water E)IO 1bs./100 gals.
Was a drive shoe used? [J Yes No Plugs ... Size: location ............ ft.

Did any strata contain unusable water? [J Yes E No

Type of water? depth of strata Address
Method of sealing strata off [Si@eﬂﬁ%‘m g////{ﬂé?
Was well gravel packed? [] Yes [f No Size of gravel: ..........eee. (Water Contractor) L
. ]
Gravel placed from ft. to ft. Contractor’s License No. 79 Date 3/27/7 , 19,
SP*45656-119

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,
Name 4. M. dannsen Drilling Co,

(Person, firm or corporation) (Type or print)

210758, W. Tualatin Valley Hwy, Aloha (

(USE ADDITIONAL SHEETS IF NECESSARY)
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" NOTICE TO WATER WELL CON'
The original and {irst cop
of this report are to be

tiled with the
STATE ENGINEER, SALEM, OREGON 973

within 30 days trom the TATE ENG

0f well aamniatinn —~ s emaa

TRUSSELL DOMESTIC

TE“@EE%?%@

JAN1 € 1570

CATE .OF.

SING E‘ﬁ"‘ﬂ type

I~ e

WELL -

Wwrite abUVB l.hl

OREG
ar pring) - Purmit—.No. .

an’ 132:7(’”

(1) 0 . OF WELL:
Name f hoo 5/4 /l/{ 7:*/';/ _(("/‘ ﬁ’/(‘ & County 5 ﬂ _&1.——"1-———— Driller's well number
7 - s - /
Address l,[ A f A fef{ ,4/ . 14 Scction S2 T 5 R L WM
5% R 5 bdivision corner
;S d distance from scction or su
(2) TYPE OF WORK (check): . | Beasing en
New Well B/ Deepening I:I Reconditlonlng a . Abandon |'j
If abandonment, describe materlal and procedure in Item 12, N
3) TYPE OF WELL: ‘.
l'(!ot)ary DE Drlvezv[j (4) PROPOSED USE (Che‘:k) (12) WELL LOG: Diameter of well below casing ...
Cable I Jetted O Domestlc musuial 0 Municipal D Depth drilled ft. Depth of completed well ft.
Dug a Bored [J Irrigation {J Test Well [J Other m] . j .
Formation: Describe color, lexture, grain size and structure of materials;
. . and show thickness and nature of each stratum and aquifer penetrated,
ASING INSTAEJLED‘ Threaded 0 Welded O . with at least one entry for cach change of formation. Report each change
" Diam. from 7.5 ft. to ft. Gage 02- £y in position of Static Water Level as drilling proceeds. Note drilling rates.
.................. # Diam, from . It to’ ft. Gage MATERIAL From To SWL
.................. “ Diam. from . to ‘1 Gage’ g O |74
PERFORATIONS: 25| §F
43 (/o5
i pe of pertorator used
. Slze o p rtorauons =
perforations from
.. perforations fro -
.. perforations from
- perforations £x'om ~
perforations fromf‘
(7) SCREENSI ‘Well_vslcreeAn installed? 'D-.Yes
Manufacturer's Name Ll -
Type . - T T
Diarh.
Diam. : T
.. (8) WATER LEVEL: Comipleted well. ., - - %" _
atic level 2 [ tt. bélow land surface :Dat‘e‘/ﬂ/f/70 -
ian pressure ‘1bs. per square inch .Date -
« Drawdowﬁ is ar;\ount water level i§
(9) WELL TESTS: lowered below static level —
Was a pump test made? [] Yes [2’6 If yes, by whom? - = — e
Work started / 2~ S ¢ 19 / ¢ Completed /—- % 1947
1d: gal./min. with ft. drawdown after hrs. ey 7
Y " R Date well drilling machine moved off of well i 19 &y
” " " ” Drilling Machine Operator’s Certification: »
,7 o ; This well was constructed undcr my direct supervision. Mate-
Bailer test /"4~  gal/min. with /& gt drawdown atter / hrs. | Lials used and information reported above are true to my best

Artesian flow g.p.m, Date

Temperature of water

Was a chemical analysls made? [J Yes [FNo

(10) CONSTRUCTION:

Well seal—Material used

A

1t.

Depth of seal L/ -
Diameter of well bore to bottom of seal ......... .. L in.
Were any loose strata cemented off? {J Yes [FI'No Depth

Was a drive shoe used? [J Yes No
Did any strata contaln unusable water? {J Yes 8410

Type of water? depth of strata

Method of sealing strata off

Was well gravel packed? [J Yes B’ﬁ; Size of gravel:

Gravel placed from t. to ft.

knowledge and belief.

[Signed] ¢

Operator}

(Drllllng M

Drilling Machine Operalor's License No.

Water Well Contractor’s Certification:
This well was drilled under my jurisdiction and this report is

true to the be/e)ot my knowledge and belief, /7
J "A > /X3 /// Fh
NAME Al nbuon ’ (Type or pr!nu/

{Person, (lrm or corporauun)
-~
S

=

Sl

]

e 0L —=

Address /’/—' )
[Signed] .—-ﬁ&(’

Contractor’s License No. .

il e "/7'—1-‘/'(4),1_4

(Water Well Contractor),

/3.

W

1979

.. Date ,//é}
/

(USE ADDITIONAL SHEETS IF NECESSARY)



INULILE LU WAL WEELL LN itAaL LU
The original and first copy
of this report are to be
filed with the ?‘//% ]
STATE ENGINEER. SALEM, OREGON 9731 O
within 30 days {rom the date
of well completion. Vo

S

lease/type or print)

AL,

rgie above this hgﬂLE‘1
i,

iYLy
1974 State Well No. ,7/ C

STATE L
n:/‘(‘\hl

[ E

(1) OWNER:
Name Sanitary Service, Inc.

MW-6A/6B/6C

(10) LOCATION OF WELL:
Marion

Address 170 Ferry Street; S. E.

Salem, Uregon

(2) TYPE OF WORK (check):
New Well Deepening ] Reconditioning [

If abandonment, describe material and procedure in Item 12.

Abandon (J

(3) TYPE OF WELL:

Rotary [ Driven [
Cable O Jetted O
Dug O Bored O

Domestic

Irrigation [0 Test Well [ Other

(4) PROPOSED USE (check):

O Industrial J Municipal J

2:3

5) CASING INSTALLED:

10" Dijam. from Unkmt to ft.
.................. * Djam. from ft. to
.................. * Diam. from ft. to

Threaded [J Welded [J

County Driller’s wel number

14 Nw-l," Section 32 T. 7 S R. 3 W. W.M
Bearing and distance from section or subdivision corner
(11) WATER LEVEL: Completed well. UNKNOWN
Depth at which water was first found £1
Static level ft. below land surface. Date
Artesian pressure Ibs. per square inch. Date
(12) WELL LOG: Diameter of well below CaSing ...
Depth drilled ft. Depth of completed well ft

Formation: Describe color, texture, grain size and structure of materials:
and show thickness and nature of each stratum and aquifer penetrated.
with at least one entry for each change of formation., Report each change in
position of Static Water Level and indicate principal water-bearing strata

F;) PERFORATIONS: Perforated? {¥ Yes [J No.
.ype of perforator used Mills Knife MATERIAL From To SWL
Size of perforations 3/8 in, by 1—1/2 in, Previously drilled 0 57
20 perforations from 30 ft. to 35 ft. :

20 perforations from ft, to }-’-5 £t. Pisometers screens set at 33 1, 113 Ftes ¢
perforations from ft. to 56 1, Sh ft. as per atbtached sketeho
(7) SCREENS: Well screen installed? [J Yes [& No
Manufacturer’'s Name
Type Model No. ..
Diam. Slot size Set from ft. to £t.
Diam. Slot size Set from ft. to ft.
(8) WELL TESTS:  Rrawdown is amount water level is
Was a pump test made? [J Yes X No If yes, by whom?
_Yield: gal./min. with ft. drawdown after hrs.
“ ” ”

” " " "
Bailer test gal./min. wlth ft. drawdown after hrs.
Artesian flow g.p.m.

‘mperature of water Depth artesian flow encountered ... ft. Work started 5/23/H73 19 Completed 5/31/73 19
(9) CONSTRUCTION: UNEKNOWN Date well drilling machine moved off of well 5/31/73 19 .
Well seal—Material used Drilling Machine Operater’s Certification: ) o

This well was gpnstructe der my direct supervision.
Well sealed from land surface to, ft. | Materials used information /reported above are true to my
Diameter of well bore to bottom 0f Seal ... in. best know}ejﬁ}%ﬁ&t y i
Diameter of well bore below seal ... in. [Signed] < e '{ﬂ;‘)“—bate hﬂi/'zu, 19.......
Number of sacks of cement used in well seal sacks ‘(/Drm(ng Macitine Oerator)
Drilling Machihe/Operator’s License No. 75 Y
sacks

Number of sacks of bentonite used in well seal

Brand name of bentonite
Number of pounds of bentonite per 100 gallons

of water

Was a drive shoe used? [J Yes [JNo Plugs
Did any strata contain unusable water? [J Yes [J No

Size: location ..

Ibs./100 gals.
. ft.

Type of water? depth of strata

Method of sealing strata off

‘Was well gravel packed? [J Yes [J No

Size of gravel: ......vieeniinne

Gravel placed from ft. to

ft.

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

A, M, JANNSEN DRILLING CO.

N
ame (Person, firm or corporation) (Type or print) ha
Address 21% W) ,.Tu‘g“latln Yﬂﬂuey Hw}’ Alo 2

[ Signed% '-('A:W/ /(%M(&s/

(Water Contractor)

79 Date .. b/L/Th

Contractor’s License No. , 19,

(USE ADDITIONAL SHEETS IF NECESSARY)

SP*45656-119
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IS fﬂ,/L--.-:_-.:- A

e w L ol

MIN 3" CONCRETE SLAD
WHERE PiANNED FOR
FUTURE BURIAL
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STAYE OF OREGON

MONITOEINf: WELL REPORT
(as required by 37.765 & OAR 690-240-095)

Instructions gor ¢ leting this report are on the last page of this form.

MACK DRILLING CCITPANY
1345 20TH STREET £ 3
P O BOX 12057
SALEM, OR 97308-CCC7

7982 - MW LA

[ OB e

Start Card #

(1) OWN ~OJEC’I‘: WELL NO. / 778 Z
Name &Y Q/QM\\\\I SD\\A\ L0 Sxe
Address 38 Srade. SOUYay  Suid 1125
Ty SNeaSsomn sae OB . zip G131

(2) TYPE OF WORK:

[] New construction

B{Alleration (Repair/Recondition)
[J Conversion

[] Deepening (7] Abandonment

(6) LOCATION OF WELL By legal description

Well Location: County G AR

Township (N O@Rangc 2 (E or@ Section_ DA

L NWD 1aof__Su_D  4of above section.

2. Either Street address of well location __[3roud 0 Ts\and
DeynonHion Lendin

or Tax lot number of well location T\\‘m_

3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.

(3) DRILLING METHOD

(7) STATIC WATER LEVEL:

Rotary Air [J Rotary Mud [] Cable 23 Ft. below land surface. Date JO-/4-9 7
[] Hollow StemAuger [} Other Artesian Pressure 1b/sq. in. Date
;’j‘\ BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No - Depth at which water was first found
Special Standards [} &] Depth of completed well 4q 3 L4 ft. From To Est. Flow Rate SWL
—_— - Land surface
“V\}ggl:c T 0 K E
o fi = 3 Water-tight cover
<N T0 3 Surface flush vault
M 7 Locking cap
M Casing o (9) WELLLOG: Ground elevation
P> diameter pl .
material __P Y& Material From _To | SWL
Welded Threaded Glued Greve b e D &) 4
g X 0O Sand Grey q (2
Seal Liner
o fu diameter e ShoT 10" Cusinle  swallect
material IR A benfon, 72 ¥
10 < - Welded Threaded Glued Rai sz CaSigqg 9 Y2 [T
ﬁ | o o0 O A boue, Grawil
1t ——— Well seal: Raisecl el i3]
Material (3¢ p fon; $E
Amount __B'/2 4ac kS

Grout weight

Borehole diameter
14" in.

Screen

material

- E—E\(oﬁe p'l—i_g' at least 3 ft. thick

interval(s):
From To

From To

Slot size in.
Filter pack:

Material

Size __im

R

(5) WELLTEST:
[ Pump [ Bailer [ Air [] Flowing Artesian
Permeability ] Yield GPM
Conductivity PH

Temperature of water °F/C Depth artesian flow found
Was water analysis done? []Yes [ No
By whom?

Depth of strata to be analyzed. From ft.to

Remarks:

Name of supervising Geologist/Engineer

Datesarted o -/4-F 7 _ Completed_so-74-F7

(unbonded) Monitor Well Constructor Certification:

1 certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best

knowledge and belief. MWC Number /e/o0C

Y/ 7 Date_/ O -y ¥-5 7

(bonded) Monitor Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards. This re is true to the best of my knowledge and belief.

/ C Number ZQ/éé
Signed /A Loonn LE pae_ /0 /Y~ 57

Signed .~

ORIGINAIL & FIRST COPY-WATER RESOURCES DEPARTMENT SECO%CWCONSTRUCTOR THIRD COPY-CUSTOMER




STATE O [PREGON

vIONITO G WELL REPORT
as required by ORS\637.455 & OAR 690-240-095)

Instructions for col 1g_this report are on the last page of this form.

MALN DRlLLiiNGa UL AN
1345 20TH STREET €2
P O BOX 12657
SALEM, OR 97509-CCE7

1703 = MW 1B

[0 LY

Start Card #

CT: weno_ /97873

Qovaly Sold Laste

address 3 %8 S'}z;(\(_ %‘JXIY“('_‘QA\_‘ SuideT135

Gy Safsoen sae_ OF.  zZip A130)

2) TYPE OF WORK:

New construction ] Alteration (Repair/Recondition)

Conversion (] Deepening ("] Abandonment

(6) LOCATION OF WELL By legal description
Well Location: County AY ASY\

Township s (N o@ Range 3 (E or@Sccu’on 3 a
LN 1/4of _ Sid 1/4 of above section.
2. Either Street address of well location 8\(‘() wns Ig\an d

Dome\hien ) anddn i
or Tax lot number of well location I\\GV&SL

3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.

3) DRILLING METHOD

(7) STATIC WATER LEVEL:

(5) WELLTEST

) Pump [ Bailer O Air '] Flowing Artesian
Permeability Yield GPM
Conductivity PH

Temperature of water SFIC Depth artesian flow found
Was water analysis done? [ ] Yes E No
By whom?

Depth of strata to be analyzed. From ft. to

Remarks:

Name of supervising Geologist/Engineer

fg) Rotary Air [) RoaryMud  [] Cable -~ 9™ Ftbelow land surface. Date /O-/4-F 7
[0 Hollow StemAuger [} Other Artesian Pressure 1b/sq. in. Date
4 BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No .Depth at which water was first found
special Standards ] (¥ Depth of completed well___ 3 3- 4 ft. From To Est. Flow Rate SWL
’rotective casing ————3 Locking cap
€] Protective
post
:ment monument
Land surface (9) WELLLOG:. Ground elevation
4onument diameter 2. Material From To SWL
2 & material__PUC Grave | nieed o d
TO < Welded Threaded Glued bant Crey = (L
AR IR 0O & O ‘
3 Liner Ouve e $1aT__10" Casihg  sedled
L diameter (17 fh benden 4 -
/— . material Raeedd C‘as;ns 1V ¢T H bl
o Welded Threaded Glued Gra ke
Seal < O O O
o R S— Well seal: R«l‘SCCFZ.”Q)dU 3"
TO Material Beqdon ¢
42 ft Amount _ EY2 4elKS
R Grout weight
4 Borehole diameter
\_ & in.
3 : Ee_mo-i—le p@ at least 3 ft. thick
Filter ( Screen
. ovack material
_fu interval(s):
TO < ) From To
_fu From To
Slot size in.
———Filter pack: Datestarted /O -7/~ 7 Completed_ /O -/4-3 7
_ Material . K X
Ay Size in. (unbonded) Monitor Well Constructor Certification:

1 certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best

knowledge and belief. MWC Number /&6

Signed /)Z’\ /Z[ A/ Date__ /- 74/~ 7 7

(bondesvzlonitor Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reported above: All
work performed during this time is in compliance with Oregon well construction
standards. This report js-true to the best of my knowledge apd belief.

/ C Number
Signed_/ a7 Leet -

Date 2 /¥~ 9]

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECONT COPF-CONSTRUCTOR  THIRD COPY-CUSTOMER




or completing this report are on the last page of this form.

MACK DRILLING COMPANY
1345 20TH STREET SE
P O BOX 12067
SALEM, OR 97303-0067

198 = MW b
[Olo8 3K

Start Card #

1) 0 _ .
vame WMavion Couady  Sevid LdasYc

Address 38%  Srpde. Sy ; Suiade 1235
iy Seldomn sae OR zip S 30y

(2) TYPE OF WORK:

[J New construction E,/Alteration (Repair/Recondition)

(6) LOCATION OF WELL By legal description

Well Location: County \‘AC'&‘(\ N
Township } (N O@Range g (E om@ Section 3 )
L NwWY  1dof S 1/4 of above section.

2. Either Street address of well location v OuLSNS _Lg\mr\ck

Domslnen  Land$hil

or Tax lot number of well location N AR

[J Conversion [[] Deepening [J Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
3) DRILLING METHOD (7) STATIC WATER LEVEL:
£, Rouary Air [] RotaryMud [ Cable 2.8~3"  Fubelowlandsuface.  Dae_ /0-/4-97
[] Hollow StemAuger  [] Other Artesian Pressure lb/sq. in. Date
(A'\BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No . Depth at which water was first found
Special Standards ] [ Depth of completed well 44 ‘- z“ ft. From To Est. Flow Rate SWL
. . <C——————— Locking cap
Protective casing _—),u . Q Protective
/\menl monument ﬁ % pes
Land surface D § (9) WELLLOG: Ground elevation
N
vionument Casing w ; i
diameter 2 in. Material From To SWL
D f material _ PV Grave | yne D o d
T0 < Welded Threaded Glued boncl  Geey 0, m_
A . OdJ Ca OdJ Cvee SkeT /€Y Lasina
Liner Rarsee fle 2 C‘i"/\qd (Ve F T
diameter in. Hbope  Greagde ’
material
Welded Threaded Glued Racjecd 22 weql 13"
Seal g g 0O
_O fu St— Well seal:
TO < ' Material Benton 1€
4 f Amount __ 8 Y3 SackS
~~ Grout weight
Borehole diameter
4 __in
) : Eg_no;it-e p-l—_u-g at least 3 ft. thick
Filter Screen
/@ck Fo{——— material
__fu interval(s):
T0 From To
__f From To,
: ; Slot size in. :
—Filter pack: Datestarted __ /0 ~ /4~ Completed __/0- 1 4-7 7
[ 7 v Material . .
Y 4P B Size " in, (unbonded) Monitor Well Constructor Certification:

(5) WELLTEST

[ Pump [ Bailer [ Air [] Flowing Artesian
Permeability Yield GPM
Conductivity PH

Temperature of water °F/C Depth artesian flow found
Was water analysis done? [[] Yes m No
By whom?

Depth of strata to be analyzed. From

Remarks:

ft.

Name of supervising Geologist/Engineer

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND C

1 certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best

knowledge and belief. MWC Number /&2 /0O
L meyl Date_/O=¢H-02

(bondeq) Monitor Well Constructor Certification:

I accef responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards. This reporLjs- true to the best of my knowledge and belief.

Signed,




ot oo e o B G E | Warer weLL rEPGRT
(T2e2 1975 STATE OF OREGO

filed with the

o
STATE ENGINEER, SALEM,
within 30 days from the'
of well completion.

0
ON 87310

ER Rr “OURCEs
SALEM, OREGopN

\
(Please type or print) !

/)8 ).van
(e

- State Permit/No. .
(Bo-not write above this line) ’

-

(1) OWNER: _

Name 3G NrFary Sepeiee Co 7 one
Address /'/ “'7[' y Errs D =

(10) LOCATION OF WELL:
County /il & /59 3\

Ser (< 1y’ G m R G s

(2) TYPE OF WORK (check):

Deepening

New Well 2< Reconditioning
If abandonnent, describe material and procedure In Item 12,

Abandon [

Driller’s well number L’t%// ﬁ#)

(3) TYPE OF WELL:
Rotary Driven 3

(4) PROPOSED USE (check):

1, Y Section A8 1.7 % R L1/ W.M
Bearing and distance from section or subdivision corner
(11) WATER LEVEL: Completed well.
4
Depth at which water was first found /"/ £t.

/0

ft. below land surface. Date[/f';'?;/ 3)

Cable Jetted O Domestic [J Industrial [ Mn ic,iﬁa%,g.b)stauc level
Du Bored [J Irrigatio DTetqug{'QS’W\ ’
g e Trig n S e X Artesian pressure Ibs. per square inch. Date
) SING INSTALLEDZ Threaded Welded ! —_—
E? N eaded O elde N (12) WELL LOG: Diameter of well below casing ..o
AZ....." Diam, f: x ft. t ft. G .
* am. from i ° 7 age Depth drilled .2 & ft._Depth of completed well 2 ¢ ft.
PO 5 ...... * Diam. from .= / ft. to /. ft. Gage .
" Di -+ V74 .-)/ £7 Formation: Describe color, texture, grailn size and structure of materials;
"""" -” Diam, from 7 ft. to ..., ft. Gage and show thickness and nature of each stratum and aquifer penetrated,
, with at least one entry for each change of formation. Report each change in
. PERFORATIONS: Perforated? CXYes O No. position of Static Water Level and indicate principal water-bearing strata.
7
pe of perforator used { & L&I' ' MATERIAL From To SWL
~ T 4
Size of perforations $ in. by \/f in, fﬂ/‘) .!/ Y /7L (,/4\/ 0 '7
- v 7 7
OS2 perforations from ...__, / . S : C/ﬁ \/ (;'1/\d [/ad / I(‘ﬂ‘nﬁ// M P/ﬁ i /‘é/ 4
................................ perforations from . to ft. Lose h(‘(’an f//. (I;//‘HpP/S//\t'// /1/ >0
................................ perforations from to ft. oey :
S
(7) SCREENS: Well screen installed? [J Yes [IMo
Manufacturer’s Name n A <y . I 7, /'/
Type Model NO. .o, /l/lé’ﬂl'fQFl\r\‘q M/Q//
Diam. ... Slot size ... Set from ft. to £t 4 / !
Diam. ............. Slot size ... Set from ft. to 1t
_ /
. Drawdown is amourt water level is
(8) WELL TESTS: lowered below static level /________-—-——-"
[ -
Was a pump test made? O Yes @Q\Io If yes, by whom?
Yield: gal./min, with ft. drawdown after hrs.
Bailer test gal./min, with ft. drawdown after hrs.
Artesian flow g.p.m.
. Y o ) '>"__ (VA /\
perature of water Depth artesian flow encountered Work started (7 ./ /< 19 /{ Completed /7 ./ /- 19/}
Date well drilling machine moved off of well /7"<~ / /-’ 19775

(9) CONSTRUCTION:

D s a T
Well seal—Material used milih g} T

Well sealed from land surface to,

Diameter of well bore to bottom of seal o L.

Diameter of well bore below seal

Number of sacks of cement used in well seal

-
Y

Number of sacks of bentonite used in well seal ...

Brand name of bentonite

[Signed] TN RN
(Drilling Machine dperator)
sacks . X .
k Drilling Machine Operator’s License No.
.................................... sa S

2o vl S

AT Drilling Machine Operator’s Certification:

i This well was constructed under my direct supervision.
ft. | Materials used and information . regorted above are true to my

.......... in. best knowledge’z/fr’id belief. s ‘j \ . .

Number of pounds of bentonite per 100 gallons

of water

Water Well Contractor’s Certification:

1bs./100 gals. | {16 'to the best of my knowledge and belief,

Was a drive shoe used? A;Z\Yes O No Plugs ..

Did any strata contailn unusable water? 0 Yes a'(NO

Size: location

This well was drilled under my jurisdictic'm and this report is

------------ | NameROBINSON'S FOLA WELL DRiLLNg

(Type or print)

Type of water?

depth of strata

ATITUNERS 5o e
Address\i.

Method of sealing strata off

-BALEN,-ORECOH-97 304 2) -
"/f’ ,,/[:u 1~

Was well gravel packed? ESf‘Yes O No

Size of gravel: ._/

N T
?[Signed] %Co'“?/
. (Water Well Contractor)

My “ ,
Gravel placed from j < ft. to xd

-

ft. Contractor’s License No. /3 Date ./ /..m. 2 €
oot

o 19.2.5

(USE ADDITIONAL SHEETS IF NECESSARY)

SP*45656-119

',




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this form.

MACIK DRILLING C..0 T ¥
1345 20TH STREET SE
P O BOX 12067

SALEM, OR 87309-0067

G170 — Muw T
IPIPESEY

Start Card #

(1) OWNER/PROJECT: WELLNO, ] C] 10 (6) LOCATION OF WELL By legal description
\ Well Location: County O (’\ Y
' S : Townshxp l of Rangc j (E o@ Section 3i
Ciy ™obson State _1_—'7)0\ 1. 1/4 of 1/4 of above section.
(2) TYPE OF WORK: ﬁ L L L P"Y 2. E;l.her Street address ofwell location __ (R vowns L sYand
y Danelinen  L-arndR 1
[0 New construction Alteration (Repair/Recondition) or Tax lot number of well location M CYNS
[0 Conversion O pening [} Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
[X) Rotary Air [ RoaryMud [ Cable /7’9" Fibdowlmdsuface. Dae_ 7 25-F7
(0 Hollow StemAuger [ Other Artesian Pressure Ib/sq. in. Date
BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
3 Yes No Depth at which water was first found,
Specm] Standards [ M Depth of completed well 7 2 ft. From To Est. Flow Rale SWL
Protective casing ———3> Locking czp
e [ =) Protective
. . ﬁ post
D (9) WELLLOG: Ground elevation
S Casing
diamet 2 in. . Materal From To SWL
material__ A2t/ toacd bk
Welded Threaded Glued F2L LSSl G
O & O G e Mg £oof
Liner 7y //’/ St
diameter _ in. ¢ ot/ re5 2 o
material 2,0 ec e it
Welded Threaded Glued . ] wt Howas
; O O ] at, / /?//-/74)//#%(
S —— Well seal: thed S [ rach .
Material /wq/,é,w/( Lokl tfed sl
Amount Sl Sasd.
Grout weight
Borehole diameter
__________in.
: .B—_éuoﬁc pEg at least 3 ft. thick
Screen
material
interval(s):
From To
___fu From To
. Slotsize ______in.
+—Filter pack: Daesured /- 7- 97 Completed__ 7~ 2397
¥ ' Material
3010 Size in. (unbonded) Monitor Well Constructor Certification:

(5) WELLTEST.

{J Pump [ Bailer O air ] Flowing Artesian
Permeability Yield GPM
Conductivity PH
Temperature of water °F/C Depth artesian flow found ft.
Was water analysis done? [] Yes NNO
By whom?

Depth of strata to be analyzed. From ft. to ft.
Remarks:

Name of supervising Geologist/Engineer

I certify that the work I pcxformed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true (o the best

knowledge and belief, MWC Number

Signed Date

(bonded) Monitor Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment
work performed on this well dunng the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards. This repoj true to the best of my knowledge and belief.

Signed_: //{/j: //////CN?”%Q -7

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT  SECOND CQ??—CONSTRUCI‘OR THIRD COPY-CUSTOMER




QLI 1V WALLA YA, LU LOoALLIUR
The original and first copy
of this report are to be
filed with the

within 30 days from the date
of well completion.

0CT221975

WATER WELL REPORT,

E,g T g , STATE OF OREGON
[E ENGINEER, SALEM, OHEGALY IE 5 v E D (Please type or print)

(Do not write above this line)

g}l/a:z Stath, Well No ...... /3 W - 25
mﬂﬂtzte Penmt No.

MW-7B

(10) LOCATION-6F-WELL:

(1) OWNER: WATER RESOWRCES Dpgpy
Name \S((/ Y] 7’_(‘/‘ \/ b < I"U%I{EM_’;L‘O%G‘QN County é‘e/‘;fl n Driller's well number 1/‘/)// 7 /
Address [/ A A SNAY] SE Y 1 Section ~5 1. 7§ RmI i1

5_' ll"n’\ Bearing and distance from section or subdivision cormer
(2) TYPE OF WORK (check):
New Well'{ Deepening [} Reconditioning [J Abandon [J
If abandonment, describe material and procedure in Item 12, (11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: | (4) PROPOSED USE (check): | pepth at which watep as tirst touwnt 252 ez / %/ ¢
Botary g, ?ert‘t":d“ B Domestic [J Industrfal [] Mu iclpa‘lf , Statlc level % / [/ #t. below land surface. Date ¢/ X/
Dug {1 Bored O Irrigation [J Test Well [J {h Artesian pressure Ibs. per square inch. Date

CASING INSTALLED: Threaded
/e z rgi ed O *(12) WELL LOG: Diameter of well below casing .
Wy £ ft. t ft. —
ij rom 7 ° g Depth drilled § .\ ft. Depth of completed well 5% 1t.
... Diam. from ft. to - ft.
" Di . £t Formation: Describe color, texture, grain size and structure of materials;
""""""""" am, trom < to ft. and show thickness and nature of each stratum and aquifer penetrated,
o with at least one entry for each change of formation. Report each change in
' PERFORATIONS: Perforated? MYes O No. position of Static Water Level and indicate principal water-bearing strata.
e of perforator used \<d L/ . MATERIAL From To' SWL
Size of perforations in. by Vs\’ in. jﬁn & S /7", /e N/ 0o Y ’
- - Vi H 7
...... @O perforations from ?0 ft. to ;?\S ft. C;/a \ 7 é/v [/r(\fjl ? . /"/ , .
e / .
.. perforations from t. to ft. (&OS € jg}/’ri’ C'{/‘ﬂl/ (.’/l 1< ; 22 ;
... perforations from £t. to £t. C/ﬂy Glroyve /Jfé IHL,- < I 2 2 7*6 -
o Oigeelsmal/-med roarseSolfl 26 |35 | 1§ -
(7) SCREENS: Well screen installed? [J Yes No E‘C{ S ent. /( b/‘-{(’ 6/6\}} -‘j' —
Manufacturer's Name / c
Type Model No. Al j
Diam. .o Slot size Set from ft. to 1, VTN ,1—@;7 M WQ///
Diam. ... Slot size Set from 1t. to 1t. /” s
WE . Drawdown is amourtt water level is ‘./1 /e/{’//
(8) LL TESTS: lowered below static level d 4_/|7, T
‘Was a pump test made? [] Yes No If yes, by whom? /// .
Yield: gal./min. with ft. drawdown after hrs.
" ” ” ~ y
" ”n ”
Bailer test gal./min, with ft. drawdown after hrs,
Artesian flow E.p.m. .
Yperature of water Depth artesian flow encountered .................. 1t. Work started /(" (‘: . ZL 19 = 3 Completed Lf ?— 'I[:; 19 D] K
/ ¢
- : - . i
Date well drilling machine moved off of well S, 3 19 75
(9) CONSTRUCTION: ood
-~ a4 2 FT1T) . . 3 e :
Well seal—Material used e Dnllmg. Machine Operdtor’s Certification ) o
This well was constructed und y direct supervision.
Well sealed from land surface to, ft. | Materials used and information rgporfed above are true to my
Diameter of well bore to bottom of seal . best knowledge'knd belief. Y. e .
o e e A 2.4 e Y
Diameter of well bore below seal [Signed] e B PG \Date k.. fchocnt, 19,00
. (Drilling Machine Operator) N A
Number of sacks of cement used in well seal sacks . . i A 4—/'
H Drilling Machine Operator’s License No.
Number of sacks of bentonite used in well seal ...Lo.imrciermmserinieens sacks

Brand name of bentonite

Number of pounds of bentonite per 100 gailons
1bs./100 gals.

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is

of water true toR%xg ]ief)tfo my, knowledge a d, belief.
Was a drive shoe used? G\Yes [} No Plugs . Size: location . . ft, Name O LU wzte vaitliiio
Did any strata contain unusable water? [J Yes No %&L%rghkwaarfihvofhd&n) (Type or print}
ALEM, ORECCH 9730
Type of water? depth of strata Address ) G 97304
Method of sealing strata off {Signed] S s / //6%‘ T
Y
Was well gravel packed? ﬁYes {J No  Size of gravel: =5 Dpfles (Wa'“ Well Contractor)
= — -
Gravel placed from -\‘ P £t. to RS £t. Contractor’s License No. / Z Date /V/ A , 19. ,( 5

(USE ADDITIONAL SHEETS IF NECESSARY)

SP*45655-119




STATE OF OREGON

MONITORING WELL REPORT
(s required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this form,

MACK DRILLING COMPANY
1345 20TH STREET SE
P O BOX 12057
SALEM, OR 87303-0067

1971 — MW T
D]

Start Card #

(1) OWNER/PROJECT: - weLLNo. 1)
Name \Aaion ( (;\A*ﬁl&, S\)‘\\d\_ VSN
Address 28R Sl SNtrox Suiye RS
City_Solvmn State __(O&, Zip S 3D\

R LE COPY

K‘A)l:mlion {Repair/Recondition)
O pening [[] Abandonment

O New construction
[] Coaversion

(6) LOCATION OF WELL By legal description
Well Location: County Y &Y
Township___ 1 (NfS)Range_ .3 (EofW) Section 3=
L_NE. o E- _ 1/4 of above section.

2. Either Street address of well location YV OIS IS\&hd
Devnovdneon LandSiy
or Tax lot number of well location NMSL_.

3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.

(3) DRILLING METHOD (77) STATIC WATER LEVEL:
Rotary Air [] RotaryMud  [] Cable ‘  Ftbelowlndsuface. Dae__ 7 2397
[] Hollow StemAuger ] Other Artesian Pressure Tb/sq. in. Date
<BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
3 Yes No : Depth at which water was first found
—, 7/ 2
Depth of completed well 32 3 ft. From To Est. Flow Rate SWL
e Locking cap
Protective
post
(9) WELLLOG: Ground elevation
diameter 2 in. . Matedal From To SWL
material__ A2/ Lol Auglb
Welded Threaded Glued Dresscre/ oo-
O O O (2 eding Foo/
Liner ,4.57(14@,/« =l
diameter in. 2 plobirss oOF H
material Do echiive Casiag
Welded Threaded Glued 1B ttnw clinnr con
O O 0O bopadorfe 1A S
—— Well seal: L lach ookl
Material watt Silrg Sand
Amount
Grout weight
Borchole diameter
in,
" Bentonite plug at least 3 ft. thick
Screen
~—— material
interval(s):
From To
From To
: Slot size in. :
———Filter pack: Datestarted _ P~ ¥~ $7 Completed __ 7~ 23= 97
Material .
. . (unbonded) Monitor Well Constructor Certification:
Size in.

I certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction

[] Pump []Baiter [ air [[] Flowing Artesian * standards, Materials used and information reported above are true to the best
Permesbility Yield GPM knowledge and belief. MWC Nurber
Conductivity PH . Signed, Date,
Temperature of water °F/C Depth artesian flow found ft.
i 7 No (bonded) Monitor Well Constructor Certification:
Was water analysis done? []es & 1 accept responsibility for the construction, alteration, or abandonment
By whom? work performed on this well during the construction dates reported above. AJ.l
Depth of strata to be analyzed. From ft.to ft.  work performed during this time is in compliance with Oregon well construction
Remarks: standards. This report i ¢ to the best of my knowledge apd belief.
//M“ / Number /(D /L
Name of supervising GeologisVEngineer Signed_/ tnrm_Lare / / Pae. F- 30~ 97

=

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND CO%ONSTRUCT‘OR THIRD COPY-CUSTOMER




of this report are to be . WATER WELL REPO

STATE OF ORE
{Please type or prin

STATE ENGINEER, SAL E 7
within 30 days ﬁtﬁtﬁd E B
oty (Do not write above thlis
T O

- filed with the

of well comp!

|  MW-8A

(1) OWNER OOTRE75 10) LOCATION L/
: ATI OF WELL: /

X o oL, WATER RESQ%SESLD’RPT (10) /;C o S i)/ 7=
Name \),1‘; 117 %Q[A] i b £ T (& County R Driller’s well number [1/# / /
Address Z,‘/ 96 /——/(),'{P(}LWfJUHE:GON A 4 Section L, D /5 r L7 w.1

Salem S2reqq,; ) ) ) e

Bearing and distance from section or subdivision corner

(2) TYPE OF WORK (check):
New Well b Deepening 1) Reconditioning [J Abandon [J
If abandonment, describe material and procedure in Item 12. (11) WATER LEVEL: Completed well.
(3) TYPE OF WELL: (4) PROPOSED USE (CheCk): Depth at which water was first found/z 1
g::::y 8 ?::t‘:in S Domestic [ Industrial [J Municipal &L—,l(. Static level /) ft. below land surface. Date
Dug 0 Bored Irrigation [ Test Well O “Other u] Artesian pressure 1bs. per square inch. Date

) CASING INSTALLED:  munesiea 1y wetaea

(12) WELL LOG. Diameter of well below casing

g’, . ot 2ir i~
............ ” Digm, fr AL%. . t t. P A ;
& BirTOm g ° % ft. Gage Depth drilled /%7 ft. Depth of completed well /77 £
...... AR am. from P 1t. to / =z ft. Gage ...
" ’ Formation: Describe color, texture, graln size and structure of material:
""""""""" Diam. from 1t. to . Gage ., and show thickness and nature of each stratum and aquifer penetrated
. with at least one entry for each change of formation. Report each change i;
} PERFORATIONS: Perforated? /XYes J No. position of Static Water Level and indicate principal water-bearing strata
pe of perforator used X2 % MATERIAL From To SWL
Size of perforations ? in. by l/? in. C/d \/ ) (7 /:2
Ls / T 7
....... L{ ’( perforations from 4 / 2 £t, to L7 £, /0 057(/ S rlret / S~ é /7\ / 7 / z
................................ perforations from tt. to | __thed 5(/}1 a ///
............................... perforations from ft. to ft.
(7) SCREENS: Well screen installed? [} Yes (I No A =
Manufacturer’s Name 9 l’ z Zgg(' Loy o
Type Model NO. .coirerrcererriseeenrenns A
Diam. Slot size ‘Set from ft. to tt. Ao VF
Diam. Slot size Set from 1t to ft. e\
/
. Drawdown {s amournt water level is
(8) WELL TESTS: lowered below static level /%
LS A —
Was a pump test made? [ Yes k} No If yes, by whom? /‘_/—"q
V
Yieid: gal./min. with ft. drawdown after hrs.
’ ” ” ”
r ” n L
Bailer test gal./min. with ft. drawdown after hrs,
Artesian flow g.p.m.
aperature of water Depth artesian flow encountered ... ft. | Work started (- ¢ { 757 18 R Completed (’;:T/é 190 i
Date well drilling machine moved off of well 5 2 - 19 )”
(9) CONSTRUCTION: el /L Y
v =y aa 7 irys - , cas .
Well seal—Material used Rl k2N f T Dnllmg" Machine Operator’s Certification ) o
N — [';\ This well was constructed under my direct supervision.
Well sealed from land surface to ....{ == f. | Materials used and information rej orted above are true to my
Diameter of well bore to bottom of seal, best knOWIGd_Ee'?d belief. N / ) . = :
) . v 1 te | s (7 ,
Diameter of well bore below seal [Signed] ..... / Pt W u< " Bth Date[ < //, 19.5..0
(Drilling Machine Operator) .
Number of sacks of cement used in well seal sacks e . s j <y (./
7 Drilling Machine Operator’s License No. forrl e
Number of sacks of bentonite used in well seal .2 ... sacks
Brand name of bentonite Water Well Contractor’s Certification:
Number of pounds of bentonite per 100 gallons . . e ae ae . .
This well was drilled under my jurisdiction and this report is
of water . 1b5./100 gals. | 4400 4o %beﬁF f my knowledge and belief.
. 5
Was a drive shoe used? [\Yes []No Plugs Size: location ... | ame oINS

Did any strata contain unusable water? 0O Yes [5\No

Type of water? depth of strata

Method of sealing strata off

Was well gravel packed? [}y’ées [J No Size of gravel: J( ’

/ ~=1
Gravel placed from ..d... "D 1t to .1 , ft,

{Type or print)

5'S ECLA WELL Li¥LLing
(PA3ddl friplox popppratiom) ~
Address SALER,..Cazc0:: 3’. I

"
5 L

(W-z.\.ter‘Weu Contractor)

7~
[Signed} . 220 xS

A ) P
Contractor’s License No. /..) Date .../ ",.2[’ .......... s 19,/... /

(USE ADDITIONAL SHEETS IF NECESSARY) SPe45656-119
1



STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this foﬁnuu'

MACK DRILLING COMPANY
1345 20TH STREET SC
P O BOX 12067
OR 87309-0067

LG — WMWK A
| Olo 244

Start Card #

(1) OWNER/PROJECT: WELLNO,___ |GV

Name ¥AOV s vty SO\\A DS

Address 32X Nade. SY O Suade 125

City Na
(2) TYPE OF WORK:

~

=—FLETOPY

(6) LOCATION OF WELL By legal description

Well Location: County AY SV

Township ! N o@Range é (E or@ Section éb

L SUD  14of S\ 1/4 of above section.

2. Either Street address of well locatign__{DY WD '\'s\omd
Thamel va s \_.c»(\c\i\ i\

[ New construction A Alteration (Repair/Recondition) or Tax lot number of well location {\l S\
(] Conversion 0 Decpening  [] Abandonment 3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
MRomryAir O Rotary Mud ~ [] Cable 14 10%5"  Ft below land surface. Date 7" 23-97
[0 Hollow StemAuger ] Other Artesian Pressure 1b/sq. in. Date
“BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
\ Yes No . - Depth at which water was first found
Special Standards (7] [} Depth of completed well o's n From To Est. Flow Rate SWL
. . <€— Locking cap
.Prgwcuvc casing —————}u Protective
Ov i post
fnent monument
Land surface \\\ D (9) WELLLOG: Ground elevation
Monument C:.smg 2 " in. . Material From To SWL
& : material __2/( Ysedd Excacatyr
L[ < B Welded Threaded Glued Lo rareve SHas
I I = O a ad Srrrs Lack G%ay
: Liner Ko (A vl
- diameter in Vg alwne olong
(— O material . e
o Welded Threaded Glued i obontoaite.
Seal O o 0O Y piored Sarl
R 51— Well seal: oo of 67 D0 ed e
T0 < Material 1S ¢
Lo fu Amount 4
Q Ry * Grout weight
£ 0 Borehole diameter )
) L B i
3 : E_:pto;j_?epil_—é at least 3 fi. thick
Filter Screen .
aqack ~ material
L interval(s):
70 From To
ft, From To
Slot size in. .
Filter pack: Datestarted _ 7 H~ 97 Completed __ 7~ 24~ 97
: Material
— [ Size in. (unbonded) Moaitor Well Constructor Certification:

(5) WELLTEST:

1 certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction

] pump [ Bailer [ Flowing Artesian standards. Materials used and information reported above are true to'the best
Permeability GPM knowledge and belief. MWC Number
Conductivity Signed - Date
Temperature of water °F/C Depth artesian flow found ft. . .

Was water analysis done? []Yes M No (bonded) Monitor Well Constructor Certification:

1 accept responsibility for the construction, alteration, or abandonment
By whom? work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft.to ft. work performed during this time is in compliance with Oregon well construction

Remarks:

Name of supervising Geologis/Engineer - .
ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT

standards. This reporLis true to the best of my knowledge and belicf. ‘
/ C Number _/ 'Q/éé
" Signed_Z ot fotnr /// : Date ?’20’77

SECOND COPYZCONSTRUCTOR  THIRD COPY-CUSTOMER



- ot this repart ard & e U
filed with the
STATE lﬂ\IGrNEER SALEM, OF@&‘FX%’IQO

Wit 20 SRR IS SR

SALEM

STATE OF 0

1975

£ 1 Y E [} WATER WELL REPORT

(Please type ‘or pri t)

CES DEPT.(DO not write above this )

REG@

MW-8B/8C ____

¥y

(1) OWNER: ORECON

= ES-OF%
(10) LOCATION OF WELL:

Name g & []F?L Y4 )(_ ey C(} _L 1NC County /7 : Rra Driller's well number (#/% /' 5

Address "’/ C/é F(' Y, ‘\/ SL 1 % Sectiol\s")\‘? T, ) R (oS ) WM.
5“ /(’H 0 ,Aé 2275 Bearing and distance from section or subdivision t;c;rner

(2) TYPE OF WORK (check):

New Well h, Deepening M Reconditioning (O Abandon (O

If abandonment, describe material and procedure in Item 12. (11) WATER LEVEL: Completed well.

(3) TYPE OF WELL: (4) PROPOSED USE (check): Depth at which water was first found /2 £t.

Static level /(’, ft. below land surface. Date & lY" L// .

Rotary [J Driven [J s .
Cable X Jetted O Domestic [J Industrial q‘,)lgl.?}j(}ap‘ L,
Dug O Bored I Irrigation [J Test Well ‘& Other

Artesian pressure Ibs. per square inch. Date ____.

.J CASING INSTALL

';Pa / b’gagﬁdegaﬁelded ;;

(12) WELL LOG:

Diameter of well below casing

) ..." Diam. from ft. to ft. Gage .. — .~
/G 1_/ a8 Depth drilled "} ~7  ft. Depth of completed well t.
ool Diam, from T ; /17; ft. to ft. Gage ..1. 7
e Formation: Describe color, texture ain size and structure of H
o 3{’ a . , 8T U of materials;
D Aoz D‘?{“ from {_3 ,f'_ ft. to =7 ft. Gage .L..X and show thickness and nature of each stratum and aquifer penetrated,
S a Ahg e s~ with at least one entry for each change of formation. Report each change in
.‘i PERFORATIONS: Perforated? %Yes O No. position of Static Water Level and indicate principal water-bearing strata.
pe of perforator used MATERIAL From To SWL
Size of perforations 7‘ in. by ‘/6’ in. . G/(, v A /C
> .
'Z..zr’ erforatmns from < 1 ft. to 3 S_ ft. [) O (4’5?’//( (/(( \r yal /C’ /2 1
. t v
e ..?perforatmnsfrom ?\? t. to ?\b ft. /(‘/"C?'L'f’[ f/r(_///’u"ac' 59’/‘4 /2 A5 res
14 p 4
................................ perforations from ft. to ft. (77 L0 /\/ < /0 v <z /7L 7/("1/‘0/ ?\S—' 25
() SCREENS: wost_smalissecel senly 7»? 371 /%
H Well screen Installed? [J Yes /\Q/No EL( PN € b /6('@ C/ﬂ \/) -3 7
Manufacturer’s Name T
Type Model NO. .oemvriccnenrererassmmennnns
Diam, ... Slot size ..o Set from ft. to £t. /,//., s 7l>, o J
Diam. .. Slot size .. Set from ft. to ft. NARZ2 7
. Drawdown is amourtt water level is
(8) WELL TESTS: lowgred below static level
Was a pump test made? [J Yes/E<:o If yes, by whom?
7
Yield: gal./min. with ft. drawdown after hrs.
" " ”
0 I " "
Bailer test gal./min. with ft. drawdown after hrs,
Artesian flow g.p.m,
\perature of water Depth artesian flow encountered ... 1t, Work started /;""‘_'. /\ '/"," 19 2y 5 Completed\ 7‘" /5 1977
>
Date well drilling machine moved off of well . r/:’ 74 /,‘.\ 197
(9) CONSTRUCTION: =
- - caps . , . .
Well seal—Material used Nt ,_\Jf‘./,, Aol Drlllmg Machine Operator’s Certification: ) o
a2 This well was constructed under my direct supervision.
Well sealed from land surface to ... ft. | Materials used and 1nformat1€n {eported above are true to my
Diameter of well bore to bottom of seal ....... g best knowmdg? “and belief. / 7(
' Y e .l fow VAR
Diameter of well bore below seal ... [Signed] ...ll% Al N v Date ..2..] , 19
. (Drilllng Machine Operator) * Lz .
Number of sacks of cement used in well seal sacks - i . K ,l S
) / Drilling Machine Operator’s License No, ...&..72/
Number of sacks of bentonite used in well 5€al ...ivZcrccnrrrieeesrecrisseens sacks

Brand name of bentonite

Number of pounds of bentonite per 100 gallons
1bs./100 gals.

of water
Was a drive shoe used? Q Yes [JNo Plugs
Did any strata contain unusable water? [} Yes [J No

......... Size: location ............

Type of water? depth of strata

Method of sealing strata off

Was well gravel packed? [] Yes [J No Size of gravel 7.}.:
>
ft. to 2 . 1t.

Gravel placed from

‘Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

e e B

Name

(Person, firm or corporatl.ovn) (Type or print)

Address

[Signed] / ‘L"L/j/""l/ /"/A‘H-or—v

(Water WEIl Contractor)

(.22 c

, 1972

Contractor’s License No. / .. Date

3
A =)

>

(USE ADDITIONAL SHEETS IF NECESSARY)

SPe45656-119




STATE OF OREGON

MONITORING WELL REPORT

(as required by ORS 537.765 & OAR 690-240-095)

MACK DRILLING COMPANY
1345 20TH STREET €3
P O BOX 12057

Instructions for completing this report are on the last page of this fo?ALEM' OR 873080067

197113 — MW B R

Start Card # 1 DLy 2

1) o R/PROJECT: - weLLno. . | 913
Name oY TN\ ( ow\*\\ Snd u\a SWR_
Address IR SVOM . Y o Suide IR
Ci Ie State Zi

(2) TYPE OF WORK.

[J New construction
[J Conversion

teration (Repair/Recondition)
[] Abandonment

&per;ing

LE COPY

(6) LOCATION OF WELL By legal description

Well Location: County oy \G(\
Township ] N o@Rangc (E on@ Section 8
L DUD  lof___ DL

1/4 (gbovc section.
2. Either Strect address of well location Y OIS IQ\ &ﬁd

Demaivneon Landda

or Tax lot number of well location NOY\.L__

3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.

(3) DRILLING METHOD

(7) STATIC WATER LEVEL:

i Rotary Air [J RotaryMud [ Cable IS 1" Fricowlmdsuface,. Dae G- 2397
[J Hollow StemAuger [ Other Artesian Pressure 1b/sq. in. Date
<BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Al a Yes No Py Depth at which water was first found
Special Standards [ ] w Depth of completed well 23 i ft. From To Est. Flow Rate SWL
Protective casing ———3 bockii\g e
o [5 Protective
g post
1 E]CD! monument
Land surface é\ (9) WELLLOG: Ground elevation
Monument diameter 2 in, Material From To SWL
& material __PU L Lo ugpar
10 < Welded Threaded Glued pedvocd 107 S e
_ o K O A ca
p Liner 124 o/ et 1@ cef
5 diameter__ i ofZ" 2" Pl casd.,
(_ < material : ol Cof ol 1/
. Welded Threaded Glued Dot ed s 27
Seal S O 0O O ., Used 2
ft L Well seal Cowmn Dressions Covple,
T0 < Material sy oprecdripns.”
o f Amount N2 lny Clogasa-
Grout weight 10 CaSima Leisbhd
Borehole diameter -;C;)M Ot ora.
in. (legarecd o A

AN

—_ Bentonite plug at least 3 ft. thick

Soawd Srbhe S g
 ASAI M Sy ar
= led Sasd.

Filter ] Screen
ck - material
T ft. interval(s):
70 Ffpm To
ft. < From To

Slotsize _ in.

.| Filter pack:

Material
Size in,

(5) WELLTEST:

[ Pump [ Baiter O air [J Flowing Antesian

Permcablllty Yield GPM

) Conducuvxty PH
Temperaturc of water, °F/C Depth artesian flow found ft.
Was water analysis done? [ Yes [x No
By whom?
Depth of strata to be analyzed. From ft. to ft.
Remarks:

Name of supervising Geologist/Engineer
ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND C

Date started 7' - 77

(unbonded) Monitor Well Constructor Certification: )

I certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best

knowledge and bfahef. MWC Number

Date

Completed 7'2‘/" 97

Signed

(bonded) Monitor Well Constructor Centification:

T accept responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards, This repotis true to the best of my knowledge and belief.

Signed,
~CONSTRUCTOR THIRD COPY-CUSTOMER




STATE OF OREGON MACK DRILLING COMPANY

MONITORING WELL REPORT 1345 20TH STREET S5 191 - MW

(as required by ORS 537.765 & OAR 690-240-095) ALEMO ggx9;§%597-0067 Start Card # I e

@ OWNER/PROJEC;!“. : wetLno._ | G- (6) LOCATION OF WELL By legal description

Name Mo L Q) *,\,l Do \_c\ wWAYe Well Location: County _ WAG. € 18,

Address AXQ  N\a¥e Dy S G\ 12F Towaship__ | (NofRange 3 (EodW) Section 9§
City T State Zip. S4T30 LSO Udof  SUD 174 of above section.

(2) TYPE OF WORK:

t | TJ—"Y' 2, Either Street address of well locati Rrowns TS\anA
n! Demeydrev Landmn

(O New construction Alteration (Repair/Recondition) or Tax lot number of well location Newne_
[} Conversion 1" Deepening {7 Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
3 DRILLING METHOD (7) STATIC WATER LEVEL:
[X! Rotary Air [] RotaryMud  [] Cable /4" /("  Ftbelow land surface. Dae__F-235-F7
[ Hollow StemAuger (] Oher Antesian Pressure Ib/sq. in. Date
% BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
St Yes No - Depth at which water was first found )
Special Standards [ m Depth of completed well 5 2 ft. From To Est. Flow Rate SWL
[ <& —————————— Lockin
Protective casing ———3 & Cop
o € 3 q Protective
P 3 ﬁ \ post
bment monument §
Land surface \ § (9) WELLLOG: Ground elevation
...... N i
Monument 108 . :
on diameter 2 in. Material From To SWL
fi. matedal U (leapead o
T0 < Vielded Threaded Glued Daved A rbrs
—t g o O Sb Aigh Drr$S..
Liner s 5 falatad
diameter _ in. 27 F /0 "/,9/0//(_.
material - Lowe CAS/74.
_Welded Threaded Glued T styg tead ~C fogur
Seal ; o 0o O chcsd Sacd
_ f S——— Well seal:
/ . Material
Amount
Grout weight
Borehole diameter
in,
— lk._r}lon_ie p-l_l-J-_g at least 3 ft. thick
Screen
material
interval(s):
From - To
From To_
X100 Slot size in. _
. —Filter pack: Date started ?’ 6 - 97 Completed C/ ~ 2 “/" 3’7
_ q g Material .
[3:9:8 Size in (unbonded) Monitor Well Constructor Certification:
- I cextify that the work I performed or the construction, alteration, or
(5) WELLTEST: ! abandonment of this well is in compliance with Oregon well construction
[} Pump [ Bailer O air ] Flowing Artesian standards. Materials used and information reported above are true to the best
P - knowledge and belief.
ermeability Yield GPM MWC Number
Conductivity PH Signed Date.
Temperature of water °F/C Depth artesian flow found ft.
Was water analysis done? [ ] Yes N No (bonded) Monitor Well Constructor Certification:
o I accept responsibility for the construction, alteration, or abandonment
By whom? work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft.to ft.  work performed during this time is in compliance with Oregon well construction
Remarks: standards, This reportis true to the best of my knowledge and belief.
C Number _/O/66
Name of supervising GeologisVEngineer Sigoed : Radl Date - -7

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this form.

MACK DRILLING

1345 20TH STREET SE
P 0 BOX 12067
SALEM, OR 97308-0067

COMPANY

LS80 = MWD QA

YOS |

Start Card #

(1) OWNER/PROJECT: - ‘§LL NO. \G RO (6) LOCATION OF WELL By legal description
Name M Aavaory  C um(\\-\} QWA WOAHR Well Location: County oY BN
Address AR ade, Sy . Sude VRS Township ) o Range 3 E or@Schion 3}
Ciy_Sol v sate (A j : L__NE. maof__NWD 14 of above section.
(2) TYPE OF WORK: 2. Either Street sddress of well location_£3y 0 WS T 8 \and
Decaoidion L ond T
[J New construction Alteration (Repair/Recondition) or Tax lot number of well location N WS
[ Conversion ] Deepening [ Abandonment 3, ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
. / L4 .
[XI Rotary Air [] RotaryMud [ Cable /ST Frvelowlandsudace. Dae_ /- 29~ F7
[ Hollow StemAuger ] Other Artesian Pressure 1b/sq. in. Date
:BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
i Yes No ’ =ty - Depth at which water was first found.
pecial Standards ] m Depth of completed well =5 é LZ Zé ft. From To Est. Flow Rate SWL
<gf———————— Lockin,
Protective casing —————5> g e .
" € =) Q g Protective
» NS
; ent monument §
Land surface \ D § (9) WELLLOG: Ground elevation
. ing
Monument diamet % in _ Material . From T SWL
fi. material_4 9/ Aeomoued sard
T0 < Welded Threaded Glued 2 Lehris  gud
— R d M O Lowresed Pyl
Liner ' ASiag, 27 raches
diameter in. M y o ,p 9
material L M s /
Welded Threaded Glued
Seal g g o
ft. S \\kl} seal:
T0 < Material
o ft. Amount
4 Grout weight
y Borehole diameter
o in.
"~ Bentonite plug atleast 3 ft. thick
Filter Screen
sisqack - material
E - fi. interval(s):
< 10 From To
ft. From To
Slot size in, -
—Filter pack: Date started I-LT- C/'7 Completed 7’ 2 - g7
W Material : .
oS 107 Size in (unbonded) Monitor Well Constructor Certification:
- I centify that the work I performed on the construction, alteration, or
(5) WELLTEST: abandonment of this well is in compliance with Oregon well construction
[J Pump [ Bailer O Air [ Flowing Artesian standards. Materials used and information reported above are truc to the best
Permeability Yield GPM knowledge and belief. MWC Number
Conductivity PH Signed Date,
Temperature of water °F/C Depth artesian flow found ft. :
Was water analysis done? []Yes w No (bonded) Monitor \\kll Constructor Certification:
I accept responsibility for the construction, alteration, or abandonment
By whom? work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft.to ft.  work performed during this time is in compliance with Oregon well construction
Remarks: standards. This repgrtAS” truc to the best of my knowledge and belief.  /C/G &
L ] / MWC Number _ﬁ_
Name of supervising Geologist/Engineer 2 Signed_/ oterf foann / ’/ Date. 9" 30-% 7

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT

SECOND CoPY-CONSTRUCTOR THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this form.

MACIK DRILLING COMPANY
1345 20TH STREET SE
P O BOX 12067
, OR 97303-0067

VSR - MLAR

1IN R

Start Card #

(1) OWNER/PROJECT WELLNO.  \S %\

Name \J\(}‘(\"Y\ (\\.\A(\\'\\ Dc\\() LA Sy

Address 2¥T SWAAY Stra v Sade 1S

Ciy Nodon State VR Zi

(2) TYPE OF WORK:

[J New construction
[0 Conversion

Alteration (Repair/Recondition)

Deepening [ Abandonment

GOPY|

(6) LOCATION OF WELL By legal description
Well Location: County 0Y v\

Township ] ™ O@Range N 3 (E 0@ Section ::ﬂ
L_ NE- 14of 1/4 of gbove section.
2. Either Street address of wcll locauon (%vown& TS\(A‘(\d

’D,Lﬂ\\,\ \*‘\W L-Os(\

or Tax lot number of well-location l\\m_

3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow,

(3) DRILLING METHOD

(7) STATIC WATER LEVEL:

5 Rotary Air [] RotaryMud [ Cable (S5 /D”  Frvelowlandsudace.  Dae_ T 2~ 97
[ Hollow StemAuger ] Other Artesian Pressure Ib/sq. in. Date
ORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No o . Depth at which water was first found
pa:lal Standards [] M Depth of completed well 2 3 (; ft From To Est. Flow Rate SWL
<@ —————— Locking cap
Protecti .
otective casing -————)n — . Protective
g g e
}ncnt monument
Land surface \ \ D . (9) WELLLOG: Ground elevation
T i
Monument pra - . Material From T SWL

material £ JC

frmaoved <asd

To<
ft.

Liner
diameter
material

Welded Threaded Glued

d M O

f/(A/,S A e s mo
5935 . Lot ereel
2" Bl cdSiag
3 Too s el

fi AT oo Well seal:
A ' ; Material

Welded Threaded Glued

d g g

,:7;'41 b Y e /s

Amount

Grout weight

Borehole diameter
in,

A e

; Screen
S material

—_ Bentonite plug at least 3 ft. thick

interval(s):
From To

From To

S Filter pack:
5 Material

Slot-size in,

Size in.

(5) WELLTEST: :
[OBailer O Air

[J pump [ Flowing Artesian
Permeability Yield GPM
Conductivity PH

Temperature of water °F/C Depth artesian flow found
Was water analysis done? [ ] Yes M No

Date started ?’2‘/’ 7’7 Completed 7" Z’/’?"?

(unbonded) Monitor Well Constructor Certification:

I certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards, Materials used and information reported above are true to the best
knowledge and belief. MWC Number

Signéd Date

(bonded) Monitor Well Constructor Certification:
1 accept respounsibility for the construction, alteration, or abandonment

By whom? work performed on this well during the construction dates reported above. Al.l
Depth of strata to be analyzed. From ft.to work performed during this time is in compliance with Oregon well construction
Rema.rks standards. This report is true to the best of my knowledge and belief.

MWC Number
Name of supervising GeologisVEngineer Signed Date

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR  THIRD COPY-CUSTOMER




STATE OF OREGON
MONITORING WELL REPORT

MACK DRILLING COMPANY

1345 20TH STREET SE \CT'\'T'\ = MDD D&f

P O BOX 12067

(as required by ORS 537.765 & OAR 690-240-095) . O 9723050067 Start Card # 1Ol 222
Instructions for completing this report are on the last page of this form.
(1) OWNER/PROJECT: - weLLNo, YTy (6) LOCATION OF WELL By legal description
e RNAav.en &D\M\\n Sold yacde Well Location: County___ WA Gy | \m
Add.rcss ‘58 % &-\ uye g“h [Sha Q\,\ ;‘L 5 Township___} (N @Rﬂﬂ > ® DO Section 31
City \.fL Qo State (’\& Zi (&) 1. N E . 1/4 of [}1 1/4 of above section.
(2) TYPE OF WORK: 2. Either Strcgl address of well location Y DunS TS\(&Y'\A
L Denren Lavdin\y
[] New coanstruction Alteration (Repair/Recondition) or Tax lot number of well location N (\WAS
[ Conversion [] Deepening [] Abandonment 3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD () STATIC WATER LEVEL:
K} Rotary Air [ RotryMud [ Cable S Fibclowlmdsufice,. Dae_ S Z3-FD
(] Hollow StemAuger  [] Other _/ Vo ExcAdtor I8 Artesian Pressure Ib/sq. in. Date
Houss Treck
BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
3' Yes No / " . Depth at which water was first found
pecial Standards  []  [)] Depth of completed well__/ 5 g ft. From To Est, Flow Rate SWL
L < Locking cap
Pr(itecuvc casing ___}2 Protective
31)‘“ post
ment monument
Land surface \ \ (9) WELLLOG: Ground elevation
Monument Gomee 27w Material From To SWL
R material ~UE lliclecd 757 oF
TO < Welded Threaded Glued L rdsuna £ /97
— R O g O of 2 Pyl A
Liner /
_ diameter in, Al dmidae el 2" vl
~i material CAsat, eh e Leank
Welded Threaded Glued agFrrrs,
Seal S : a o 0O
o f = Well seal: ExcAuatred oot
TO < Material [—?cgzég‘z ¢ \Grovard (ﬁslnq S &
. 8 ft Amownt _ 2/ SACKE |eaStatlecl 2° K)m IS e
Grout weight oo, Do o s 2Tl
:} Borehole dxa.mcu:r 2By d g
—_ Benlomtep_g at least 3 ft. thick gr?()(////rJ M/A{A‘%‘ it
Filter 3 Screen Olten /D Fas) 1/:’ 4
jdgack ——— material wnd below Y Ldef
i" ft. interval(s): -
ot TO < From To
__ft From To
; Slot size in,
—Filter pack: Date started '?"’ - g7 Completed ’7‘ 235~ 77
Material )
Size in. (unbonds:d) Monitor Well Constructor Certification: . .
1 certify that the work I performed on the construction, alteration, or
(5) WELLTEST: abandonment of this well is in compliance with Oregon well construction
] Pump [ Bailer O air [J Flowing Artesian standards. Matcrial.s used and information reported above are true to the best
- knowledge and belief.
Permeability Yield GPM ) MWC Number
Conductivity PH Signed, Date
Temperature of water, °F/C Depth artesian flow found_____ ft R
Was water analysis done? [ ] Yes [x Ne (bOIn ::cd:phld:c!:;z;s‘?:illljg?ﬁiﬁ:‘:;n?u?xi%?rﬁo;lliemdou, or abandonment
By whom? work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft.to ft.  work performed during this time is in compliance with Oregon well construction
Remarks: standards. This repogtis true to the best of my knowledge and belief.

__ Signed /41 / 44/

MWC Number

/006 &

Date, 7’30—97

Namc of supervising Geologist/Engineer

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COP’?—CONSTRUCTOR THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this form.

MACK DRILLING COMPANY
1345 20TH STREET SE
P O BOX 12067
SALEM, OR' 97309-0067

\S T - MWD

Start Card # lisvinaoY-

(1) OWNER/PROJECT: weLLno__ \ 913 (6) LOCATION OF WELL By legal description

Name ax o Cou (\‘\\» el A_LD0SNxe Well Location: County [IVALATAY

Address 2R AN Sy cr'Y‘ <- vy L& 135 Township 1 (No@Rangc 5 (Eo@ Section \SI
C_ity_SQ.&.gm State Zip —\"-l(\\ 1 N T lAof N E, 1/4 of above section.

(2) TYPE OF WORK:

Mm(ﬂLEu COPY

[0 New construction

~or Tax lot number of well location

2. Either Street address of well location__ YAy LS,V <\aad,

—Dp,mh\\*nm Lana i Ty

New e

[ Conversion Deepening (] Abandonment 3. ATTACH MAPWITH LOCATION IDENTIFIED, Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
% Rotary Air [ Rotary Mud [ Cable 14 Ftbelow land surface.  Date_ 7~ 23~ 97
Hollow StemAuger  [¢] Other < Yy Artesian Pressure Ib/sq. in. Date
s T/ 2L 1(’
'BORE HOLE CONSTRUCT. ION (8) WATER BEARING ZONES:
C Yes No § s Depth at which water was first found
k pmml Standards [ g Depth of completed well 3% > f From To Est, Flow Rate SWL
[<———————— Locking cap
Protecti .
‘ fecuvc casing -—)v ' Protective
) & <
Gmut monument
Land surface \ D N (9) WELLLOG: ___ Ground clevation
Y Casi
Monument (;:sz::iter 2 Material From To SWL
fr material A ( Gfel el 187 oF
TO < Welded Threaded Glued 8 cadsing ¢ 297
f. 0O ® O of 2" Pl oiaoe
Liner e / conce L r){/
diameter <tacid ebdrsis
material _[7 e Lpas Ot 47 S5
Welded Threaded Glued W <. P sl d
Seal O O O sre/,
YR ———— Well seal: '
TO - Material _J<, r/u-/o;w -/f /{jr’,nz)u e Srres
Amount _ D) S9rkS | ShimmaS and all
Grout weight .’/'A -// s Cfose
Borehole diameter 2o et
124024 in

Screen
—— material

: Bentomtc plug at least 3 ft. thick

interval(s):
From To

From To

Slotsize __ in.
" Filter pack:

. Material

Size in.

LA‘.'« O A

(5) WELLTEST:

[0 Pump [ Bailer O air [[] Flowing Artesian
Permeability Yield GPM
Conductivity PH ’

Temperature of water °F/C Depth artesian flow found
Was water analysis done? [] Yes & No
By whom?

Depth of strata to be analyzed. From ft.to

Remarks:

Name of supervising Geologist/Engineer

Date started C/' 9"97 5"7/

Completed - (f’

(unbonded) Monitor Well Constructor Certification:

I cetify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards, Materials used and information reported above are true to the best
knowledge and belief. MWC Number

Signed Date,

(bonded) Monitor Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment
work performed on this well dunng the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards. This repopAs™ true to the best of my knowledge and belief.

Mcmmm _SO/60
Signed_ /) LS s+ 4 pae_ 7-30-97

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND yCO

ONSTRUCI‘OR THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this formSALEM, OR 87303-0067

MACK DRILLING COMPANY ‘

1345 20TH STRE
P O BOX 120

15776 - MW lo

(O 2 2.5

ET SE
67

Start Card #

(1) OWNER/PROJECT: weLLNo___\A4YG (6) LOCATION OF WELL By legal description
Name Moy s Ceuedny Sodd oasye. Well Location: County___ MM G Y V&Y
Addess %% <yade M od Sk 3D Township 1" (NofDRange 3 (EokW))Section 3 )
City A sue (v zip S130 . NE  waof_NFE_ 1/ of above section.
(2) TYPE OF WORK: W 2. Either Street address of well location_ 1Y ouOnS, L \and
F iL y U Doy Land G}
{7 New construction teration (Repair/Recondition) - or Tax lot number of well location MO\{\L

[ Conversion [] Deepening [] Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (@) STATIC”WATER LEVEL:
Rotary Air [] RotaryMud [ Cable /3°/0/ Fublowland suface.  Date___ 7 25— F7
[0 Hollow Stem Auger m Other /27 TR ~ Artesian Pressure 1b/sq. in. Date
Yo st Trrck
% BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Q Yes No y W Depth at which water was first found,
pecial Standards ] w Depth of completed well 2 5 Z ft. From To Est. Flow Rate SWL
. <& ———— Locking cap
Protective casing ————3> .
. € = Protective
- i post
Fn( ent monument
Land surface \ \ D (9) WELLLOG: Ground elevation
Monument Cf;ﬁ,gm, 2 in. . Material From To |- SWL
s mairsl T lled 78 oF,
10 Welded Threaded Glued XY r7Ssng & /2
_ & O K O “ s e
Liner S rans bt sHAL
diameter in. d cbhers ety roas
=i material /098,  Twshrle
{ F Welded Threaded Glued L chafe  seaf.
Seal O o 0O
X Sl Well seal: S mourd frees
70 < a Material Rcﬂuﬁ)u:le‘ S gt all
7 & Amount _ 2 /) S4)cks ;//4/ rre C/oSe
<. Grout weight £ L
3 Borehole diameter
\_ |2 +o 24in.
PP " Bentonite plug at least 3 ft. thick
Fier [ (¢ Screen
Jispack B material
E fr. interval(s):
. 1O oY From To
_fu 3 From To
4 h Slot size in.
oy Y Filter pack: Datestarted S~ F- 97 Completed _F~ 2 3-97
5 : Material '
— t; Size . (unbonded) Monitor Well Constructor Certification: ,

(5) WELL TEST:

1 certify that the work 1 performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction

[] Pump []Bailer ] Air (] Flowing Artesian standards. Materials used and information reported above are true to the best
Permeability Yield GPM knowledge and belief. MWC Number
Conductivity PH Signed Date
Temperature of water, °F/C . Depth artesian flow found ft.

Was water analysis done? []Yes w No (bonded) Monitor Well Constructor Certification:
9 1 accept responsibility for the construction, alteration, or abandonment
By whom? work performed on this well during the construction dates reported above. All
Depth of strata to be analyzed. From ft.to f. work performed during this time is in compliance with Oregon well construction
Remarks: . tandards. This reporgis- true to the best of my knowledge and belief.
/ / C Number
Name of supervising Geologist/Engineer Signed_ /s Laer / Date fﬂ-— /-7

ol

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT  SECOND (;,Q#CONSTRUCI‘OR THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT
(as required by ORS 537.765 & OAR 690-240-095)

Instructions for completing this report are on the last page of this form.

MACK DRILLING COMPANY -

1345 20TH STREET SE
BOX 12057

SALgMc,, OR 973090067 Start Card #

M WA

Olo3 e

(1) OWNER/PROJECT; WELLNO.  fMALO W\ e

Name ay \\‘\\ k X\u\‘\\t .,\\\u\ TR
Address 3%? Qeve Sy dae Ll TIRE
Ciy  “olsvn Sate ¢ Zip 1300

(2) TYPE OF WORK:

GOPY

=)
[] New construction [J Alteration (Repair/Recondition)

(6) LOCATION OF WELL By legal description

Well Location: County [ANEUAA) N
Township ) ™ ge ) (E or@) Section ! ]
1/4 of above section.

L SuwD  1of )
2. Elther Street address of well location__ 3¢ {3L00S, Tﬂ\(lh(\
ewoedthsen Lav

or Tax lot number of well location M o

[ Conversion [ Deepening Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED, Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
[ Rotary Air [J Rotary Mud [ ] Cable A/Op/ € Ft below land surface. Date 9' - 7 ’7
[J Hollow Stem Auger m Other _ 27 //A/ CE vl 1[0/ F 3 Artesian Pressure 1b/sq. in. Date
Lo st T oruc &
BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No Depth at which water was first found
lal Standards [ m Depth of completed well ( 2 ft. From To Est. Flow Rate SWL
e Locking cap
Protecti .
i 2lccuve casing —————)-c _ % Protective
39 post
ent monument ﬁ %
Land surface[ \ D % (9) WELLLOG: Ground elevation
NN N )
CaS e
Monument di e Z Material From To SWL
f. material __/Z/( Aearoveal 7 Leed
10 < Welded Threaded Glued of 8" pritectivs
ft.

o M K

Liner

diameter in,

CASiaa)
J

ferouel 27 P

material CASnG & &G Lot
Welded Threaded Glued 0l <bsecas,

. O o a

Sl el seal: Dl lfed ¢ /D

: Material gf/ﬁé&«///f L 0/ A etes / r
Amount Y9 Aaa .
Grout weight 4 /;/ pirpvel  Grovasal
Borehole diameter A" rdsiaa  Lodl

=z in, Her e/a(g’ég
: Eino;_i-g: pT_ng atleast3fethick bo A Ay Aho s yred

Screen /;DM 7 Qo 7ln 7-15('7‘
material
interval(s):
From To
From To

; Slot size in.
[~ Filter pack:

Material

Size : in.

_ £

(5) WELLTEST:

] Pump [ Bailer [ Air [J Flowing Artesian
Permeability Yield GPM
Conductivity ° .- PH

Temperature of water °F/C Depth artesian flow found
Was water analysis done? []Yes [x] No
By whom?

Depth of strata to be analyzed. From ft. to

Remarks:

Name of supervising Geologist/Engineer

A VA
Completed 7/ g /y 7

Z Z
Datcsured _ T /T )
(unbonded) Monitor Well Constructor Certification:

I certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best
knowledge and belief. MWC Number

Signed, Date

(bonded) Monitor Well Constructor Certification:

T accept responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards, This reportis true to the best of my knowledge and belief.

MWC Number 4224%4
Date_ /(7 /- 97

Signed

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR THIRD COPY-CUSTOMER




STATE OF OREGON

MONITORING WELL REPORT

(as required by ORS 537.765 & OAR 690-240-095) P O BOX 12067

MACK DRILLING COMPANY
1345 20TH STREET SE

SALEM, OR 97309-0067

MOWA

1 Olp 297

Start Card #

Instructions for completing this report are on the last page of this form.
(1) OWNER/PROJECT: WELLNO._ MW WK

mame  Mavion Cowe™ S Lasye
Address KK ode \\( G St 12D
ity N e 880t State O(\ Zip GAD\

(2) TYPE OF WORK:

0PY

(6) LOCATION OF WELL By legal description
WVell Location: County

Moy on

Township ] (N O@ngc 3 (E oo Secuon 525
Mo

1.
2. Either Street address of well location

)

1/4 of above section.

SW
(’w oS Lsland

1/4 of

et on LavedaT

[] New construction [0 Aleration (chair/Reco;:ilion)

or Tax lot number of well location

Nons

[J Conversion (] Deepening Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
[ Rotary Air (] RotaryMud [ Cable /7 Frbelowlandsuface.  Date T G-97
[ Hollow Stem Auger [Z] Other m Als Ex( Al 74)/ fa Artesian Pressure Ib/sq. in. - Date
Mo st Trock
3‘1’ BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
Yes No - Depth at which water was first found
Special Standards [ ] % Depth of completed well o fu From To Est. Flow Rate SWL
Protective casing ————3p Locking cap
o €] = % Protective
ﬁ4 \ post
}em monument §
Land surface \\ D % (9) WELLLOG: Ground elevation
AN
Monument C;f;:im 27 in. Material From . To SWL
o material /24 Ko ngsyedd] el T
T0 < Wlded Threaded Glued PUC  clSivmg BT
__f O O ® borokle oAF G/rced]
Liner OAS K7 AL
diameter in. 2’ e Sae peds
material scts GO0 Gt
Welded Threaded Glued Do 7
O o O i .
L Well seal: | |sabLtfed Lo/
Material /3('/\./ 7ZD/// VK W'/ Y vr érn«?/{_{/{, //
Amount /[ S7ck ./
Grout weight Crovpd crowvd
Borehole diameter G Do fect v
\_ _ 4 in. Netdiag ot bean
— Bentonite plug atleast 3 fe thick V2 /0y end oA Dy
Fiter [ [ Screen fho Fiver Fodia
material ___f/ L D Lo T L
interval(s): :
From 'ZQ To_2%
From To
& Slot size in, )
. : [ Filter pack: Date started 7" Ef” 97 Completed 7O L//
_ o . Material S . ‘
- Size in. (unbonded) Monitor Well Constructor Certification:

(5) WELLTEST

[ Pump [OBailer O air [ Flowing Artesian
Permeability Yield GPM -
Conductivity PH

Temperature of water °F/C Depth artesian flow found
Was water analysis done? []Yes [y] No

By whom?
Depth of strata to be analyzed. From
Remarks:

ft. to ft.

Name of supervising Geologist/Engineer

I certify that the work I performed on the construction, alteration, or
abandonment of this well is in compliance with Oregon well construction
standards, Materials used and information reported above are true to the best
knowledge and belief. MWC Number

Signed Date

~ (bonded) Monitor Well Constructor Certification:

1 accept responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon well construction
standards, ﬂuy&m‘e to the best of my knowledge and belief.

Signed 4«

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT

SECOND COP “CONSTRUCTOR THIRD COPY-CUSTOMER




11/19/97 00:08
UREAYUON

MONI'I’ORING WELL REPORT
(es reqquired by ORS 537.765 & OAR 650-240.695)

Mwmwmmuw
YNEB(PRO) yE ./7775

@ TYPE ¢ OFWORK )

B503 375 0961

MACK DRILLING COMPANY
7345 20TH STREET SE
P D BOX 12057

MACK DRILLING .

@005/005

.. g ——————

Start Card #

/‘7’775'** (AJWIZH»
10 L2283

(6) LOCATION OFWELLBy legal deseription

Well Location: County

Township fZ 43
1 SMJ 1/4 of

[V}

ai_@@m@ (’

1/4 of above section

2, Fither Street eddress of well Jocation

(5) WELLTEST
[ Pump [JBailec O Air [J Flowing Anesian
Permeability Yield GPM
Condustivity - P H
Temperanure of water °FIC Depth artesian flow fourd
Wos water analysis done? []¥es [ ] Ne
By whom?
Depth of strata to be analyzed. From fi.to
Remarks:
Name of sugervising GeologisVEngineer

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECO!

emal, LYY
{0 New conswructioa Alterntion (Repair/Recondition) oF Tnx lot pumber of well locatiogn ~ AJOAE
[] Convession Deepening {T) Abandenment 3. ATTACH MAP WITHE LOCATION IDENTIFIED. Map skall fedede
approzimste prale pad porth arvow.
(3) DRILLING METHOD (7) STATIC WATER LEVEL:
Rotry Air (] RomyMud [ Cable [4'9" P betow lend eunuce, pae___9-23-97
Hollow StsmAuger [} Omher Anesisn Preszas Ibfsq. in.  Date .
A BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES:
s Ro / Depth at which water was first fousd
Special Standarde [ ] K] Depth of completed well 2 2 9& R From 1) Est. Flow Raie SWL
i L — — Land surface
[ Water-tight cover
f\ == Surface flush vault
Lociting cap
(%) WELLLOG: Ground elevation
8,
===%/é Material From D SWL
Welded Threaded Glued W
O O e h pu P e
e A AGCK ~
<
Welded Threaded Glued Seq/l
O 0O
. 7~ 27 oL AL
"4</ﬂq AL =
e, A
Grout weight
f’\ Borehole diameter
.
— ﬁjwﬁjepﬁjaxlm! fr. thiek
Filter 1 -
pack I materisl
interval(s):
r\_ﬁ_ From To
) TO ﬁ From To
. f Siot size in
Filter pack: D - le
Materia| S —— e ok T4 Compleied 7 —£2S —7
Size in,
- (unborded) Monitor Well C t Cestification:

1 centify that the work I performed on the construction, alterstion, or
sbandonment of this well is in compliance with Oregon well coastraction
standerds. Materials used and informarion reported sbove are true to the best

kmowledge and belief,

* N oried

MWC Number
Date

!

(bonded) Moaitor Well Conmrector Certification:

1 nccept responsibility for the constructon, alteration, or abandoament
work performed on this well during the construction dates reported above, All
workpufvmed&nmgumnmeumwmphamcmlh&cgonwe{lwmon

e 1o the bost of my know) aad belief.
MCN
/ pae_//=/,

Y-CONSTRUCTOR THIRD COPY.CUSTOMER




[do04/005

11/19/97 l‘.l?l?‘\})lzlﬂu D503 375 0981 — MACK Is)léILLING
MONITORING WELL REPORT P 0 BX 127 1979 — 711282

(as required by ORS 537.765 & DAR 690-240-09.

StenCardd_ /OGS

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT  §

, WELL NO. / 7'7:7é (6) LOCATION OFWELL By legal description
(2) TYPE OF WORK:
0 New construction a Repair Recondition 3. Tulumhunlwdl' caticn___ /O
[J Cenversion [ Decpening Absadomment " 4, ATTACH MAP WITH LOCATION IDENTIFIED.
(3) DRILLING METHOD (7) W, .
. ATER LEVEL: - :
Roary Air [] RomyMud [ Cahle , below, l=md engfece. e F—23-97
Hollow Stz Auger  [T] Other mm:me Jb/eq. i Date
(4) BORE HOLE CONSTRUCTION Coe e gL
Yes No 2 (8) WATER BEARING ZONES
Special Supdards ] m Depth of completed well é:i /Z ft i1 Depheysvhich weler was firgt found,
i By Sie ..ﬁo.z .. Est Flow Reta, SWL
g { ocki ep N '
< a / ,
Proteative cating . Jpd Protecdve i ";" :“‘ -
ﬂ ; pont S48 Sl
/.\ Land e - / RS R
7 ed || zs
Monument :‘-% % S Cement monuwment
—_— % _ Caslng "
o (0% s dammsier 2
NS A A mater
—h. :‘ 24 Vil ; Welded Threaded Glued —
A VA AL O 0O 0O -
~E { e N =2 = %
Seal : ,: Y Y ' Welded Thyesded Glued Z?Mﬂ/"f. "S'(?/,
fL 5} 4 L D D D I_" Y ST -
o< & 2 Well seal: T 20 o YL
f th A, 5 seo
/ St Borbols dismeter it gL
T 3 in.
N . e ” o el l"xi 1 Gt Y in i,
e 1" “Bensmite plog I:I‘IHRZﬁ. bt [ETETesv e o
Filter 2, By = — -~ Ple
plﬂk -i Ny % Screa.: Lo a.lu ‘:‘-
—f 2 AR —-'. Pl e
: imereal(g): O i e
[ To Ty ’ Fromy__ - < To s s .afpling o b - M R '
f 3': 5 From, To - T.a” .rr.,.‘..'r:::a.,hh "
- Ty ¥ 3 Slotsizz_________jn.
b:\-" s S w0 ﬁhupu:k:
o e . ! [ R o . .
e S oy Matediol Du:l.mJn! I~ 7—77 Completed, 7”2_3 *97
1 » Sim_______m. . R
~ (wwweu Construstor Certification:. .
(5) WELL TEST; oo wild et Loanify Faatibaiverk ] prafornitd on e consurection, altermion, or
f J wdluwmﬂamm()mgmnﬂ consruction
[JPump [IBeiler Oair Dﬂomgmlm wﬁw‘ww o reponad % e 1o the best
P, bility, Yicld GPM kpowledge end bellef,
Conducaivity, PH Sicacd ' DMXCNW
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Was water analysis dons? DY” DNo (boedad) Meaitor Well Construdior Centification:
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Remasks: sandsrdy, I ’
Name of supervizing Geologist/Engiaeer Signs
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PROJECT

Brown's Island Landfill

BORING

Location

North of Landfil)

Surface Elevation

41 feet

orlng No, Well 13 (A)

Drilling Bethod ___ Air Rotary

Pagel _

LOG

of 2 _

Stainless Steel Centralizer——,

Total Dep&h Dritied By Casey Jones Wel) Drilling co.
Date Completed _ 10/29/86 Logged By D.E. Hills
PENE- SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY | SymBoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QUALITY
RATE 0 HO.| TYPE X
0-17 ft. Sandy sILT,
brown, saturated, sticky.
Fine to medium sand, some
ML coarse. About 15% sub-~
g:g r9unded gravel to 3-in,
== 5 diameter.
= 3
e
W=
hall =2
G
IE=
g’\ 1 |Grab
.
2R3
N L 10
3
]
e
— N
—t A )
X718 L 15
el
ol
Heed
~H::30
Saeed >
o-l( n‘
g:::_ 3 = 17-24 ft. sand GRAVEL,
grigw™ GP gray, -saturated.
M2l . )
>= o 20 Fine to medium sand.
o i Medium to coarse gravel
2. {to 3 inches), rounded.
25 24-36 ft. Gravell SAND,
i 3 “ Sp gray, saturated.
Fine to medium. Gravel to
1.5-inches dia., sub-~
rounded to rounded. Trace
silt.
- 30
4 “
L. 35 5 M

SEA-300-02a

In:




' ﬁ \Sweet. Edwards & Associates, Inc) | BORING LOG

Brown's Island Landfill 2 2
PROJECT Page of
Boring No. _Well 13 (A)
PENE -
SAMPLE PERME -

RA .
WELL DETAILS TmT.«IS/N ?FEEPET.:‘) ABILITY |SYMBOL| . LITHOLOGIC DESCRIPTION O ATER

RATE No.| Tvpe | TESTING UALITY

Sp
L. 35
5 {Grab

2 36-40.5 ft Sandy GRAVEL,
8 GP grey, saturated. Fine to
g medium sand. Gravel 0.25
Y to 2-in. dia., subrounded
X . 40 3 - to rounded.
o 7 m 40.5-42 ft. Sandy SILT,
g greI, satura¥ted. Trace
< ML to 10% clay. Very fine to
o fine sand. (BEDROCK)
o
2 Bottom at 42 feet.
e
s |45

Stainless Steel Centralizer

hel
=
<
o
Fe)
o]
—
wu
o
L)
o
o
~
x
c
©
(=]
-
(%]
w
O
=
j=?
=

o

=]
-~
(7]
el
=
m
+
=
Eal
(o}
N
E=
(2]
o]
(7]
el
Q
jel
<
[N
M
=]
]

SEA-300-02b




SMW,EMSW.@ | BORING LOG

PROJECT Brown's Island Lapdfill Page_1 of_1
-ocatlon Northeast of landfill Boring No. _well 14 (B)
- Aj
surface Elevation Drilling Method 1r Rotary
fotal Depth 27 feet Drilled By _Casey Jones Well Drilling Co.
date Completed 10-30-86 Logged By _D-E. Mills
PENE- SAMPLE | PeRME-
WELL DETAILS | TRATION | DEPTH ABILITY | symaoL LITHOLOGIC DESCRIPTION WATER
TIME/ { (FEET) TESTING QUALITY
RATE NO.{ TYPE
0-11 ft. SAND, brown to
grey with brown mottling
o SP below 5 feet, saturated.
g 1 GraH ) Fine to medium,
o trace silt,
4 L 5
a
0
e
a
4]
m 2 "
el
=1 1
G | -
< s Q o 10
o 2 N
o o
E e 11-16 ft. GRAVEL, grey,
J bl Gp saturated, 0.5-2-in. dia.
g 3 " rounded to subrounded.
O Trace to 10% sand (fine
£ L 15 : to medium).
]
+
L2 16-22 ft. Gravelly SAND,
n sp grey, saturated. Fine to
9 4 o medium. Gravel to 1.5 in.
5 dia., subrounded. Gravel
3‘,,:’ 1o L 20 content decreases below
e S0 20 feet.
L —
B g
=
RS 22-27 ft. Silty SaND,
[ 5 " . -
5)‘:: light grey, moist.
3 (BEDROCK)
X [ o5 sH
o g o
ro 7
8 g " Bottom at 27 feet.
- - [=)
vy C© -
i r 8
by o | - 30
cC G .C
3 2 ©u
V- C o
;¢ oM
> v ow o
— o 3
3y U wnnmg A
> 5 o
P T 9
P LS5EE

SEA-300-02a




\Ewaet.EdW&'ds&Associutes,lmD | BORING LOG

PROJECT Brown's Island Landfill Page 1 of 2
Location South of main entrance Borlng No, _Well 15 (€)
Surface Elevatlion Driiling Method _Air Rotary
Total Depth 41 feet Drilled By Casey Jones Well Drilling Co.
Date Completed _10/31/86 Logged By __D.E. Mills
PENE =
SAMPLE PERME-
WELL DETAILS | TRATION | DEPTH ABILITY . | symaoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QUALITY
RATE NO.] TYPE
= = 0-7.5 ft. Gravelly SAND
A =] - with silt, brown, sat-
== .
3EQ sp urated. Medium to coarse.
w 1 {Grab Gravel to l-in. dia.,
s’ Subrounded.
~f 5
= B
o
8
o
3
m.
T > 7.5-19 ft. Silty SAND
= - SM with gravel, gray, sat-
= bt | 10 urated. Fine to medium.
2 N Gravel to l-in. dia.,
8= - Subrounded to rounded.
=H H
=9 £ 3 R
& 5] " 'H
SO o 15 |
Paedry o -~
R e}
~Hisd= n
~ead™y
0203 )
[N 0
4 2 4 n
L =]
b P 19-21 ft. Silty GRAVEL
S ﬁ - 20 GM with sand, gray,
5 saturated.
@ 21-36 ft. Sandy GRAVEL,
brown, saturated. 1- to 2
5 " GP in. dia., subrounded to
. rounded. Sand is fine to i
- 25 medium. Trace silt. :
A
6 "
- 35

SEA-300-02a




,@ ‘X Sweet, Edwards & Associates, l@

PROJECT Brown's Island Landfill

BORING LOG

Boring No. _Well 15 (c)

Page 2 _of_2__

PENE -

2" PVC Scraen w/0.010" Slots
and Threaded Push-Point End

Plug

SAMPLE | PERME-
WELL DETAILS T';?L‘S/N :’FE:;:‘) ABILITY | SYMBOL LITHOLOGIC DESCRIPTION gmﬁ‘?v
RATE No.| Type | TESTING
L. 35 GP
. 36-41 f¢t. Claxex SILT
! 7 iGrab . - n
ML with sand, light blueish
I grey, saturated.
- (BEDROCK)
Lo
:‘4 N - 40
Qv a
i) (3]
] Ral
3] g Bottom at 41 feet.
o o
o i
: :
4] O
. o | 45
5 @
-~ [2}]
ES] H
[} wn
-4
w
w
[2}]
—
=]
s
(]
Eu]
[#5]

SEA-300-02b




STATE OF OREGON

Recsived Date  12/02/1998
MONITORING WELL REPORT MARI 53662 Well ID Tag# | 29715
{as required by ORS 537.765 & OAR 890-240-085) Instructions for complating this report are on the last page of this form. Start Card # 117227
(1) OWNER/PROJECT Well No. 29715 {6) LOCATION OF WELL By legal description
Co Job No. MW-16 County .
Name Townshi| Range Saction
COUNTY OF MARION 1. N;V 14 Z.O(:\WSV 114 of aiove se:oono W .
Stest 388 STATE ST SUITE 735 Legal Desc:

City SALEM
(2) TYPE OF WORK

N News Construction

State OR Zip 97309

| ] Alter (Reconditlon) [ '] Alter (Repair)

2, Either Street addrass of well location

2895 FARAGATE ST; BROWNS ISLND DEMOLITION

-~ or Tax lot number of well localion 100
I J Conversion [ ] Deepaning l] Abandonment 3. ATTACH MAP WITH LOCATION IDENTIFIED. Map shall indlude approximate scale end north arr
3) DRILLING METHOD (7) STATIC WATER LEVEL
| | RotaryAlr | | RotaryMud | | Cable 13.2 Ft. below land Date 11/18/1998
[X] Hollow Stam Auger Other *v+ Artasian Pressure sulblscg.' in, Date
4) BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES
Speclal Standards| 7 Depth of completed well 46 . Depth at which water was first found 13 1.
From To Est Flow Rate SWC
diameter T From 1~ To | Begl End Material
D.';.’f‘o"_'(‘)’_’_ %ﬂ’gg% Matorial Depth Depth  Amount ynis 13 46 7].;.1
T R Iconcrete ][ 0:00 [ 1.00 [ 1005
Vaul Bentonite ][ 1.00 [ 20.00 [ 16.00
T"c') Casing Diameter [B@NtONIte ][20.G; 3.0 200.0] [G
ft. Casing Begin End Construction  Locatlon
or " Dlameter Dopth  Gauge Materlal Weld Threaded 9) WELL LOG Ground elevali
Monument th._ . . _ round elevation ft.
35 ,éJﬂLz_Uq ] | Prastic | e rﬁ Matera Fiom T To [ W]
AND o 13 13
T0
" SILT, SAND, GRAVELS 13 4
-3f SANDSTONE 45 4
Seal
ft.
TO From ] To Material Amount| Seal | Units
.snvmls §
" | ~"0.00 1.00Concrete 1.00 %" >
" 7"1.00 20.00Bentonite | 16.00 S
20.00 33.00Bentonite | 00.00 112G |
Filter Pack Screen | |
a3 ft.
Diameter From To LGauge Maierial “Yype "] Siol Size
TO ey g [PL 020
48 ﬂ [ S —
Filter Pack
Material  SA
Sze 20000, Datestarted  11/11/1998 Completed  11/11/1998
(35) WELL TEST (unbonded) Monitor Well Constructor Certification:
| certify that the work | parformad on the construction, alteration, or abandonment of
. this well is in compliance with Oregon wel! construction standards. Materials used and
Permeability Yield information reportad above are true to the bast knowledge and balief.
Conductivity PH MWC Number 10308
Temperature of water 56 °FIC Depth artesian flow found i Signed By J TRENT CASTNER Date
Was water analysis done?  [X] (bonded) Monitor Well Constructor Certification:
1 ibitity for the construction, elteration, or aband t work performed
By Whom? HAROLD SLAVIK O 15 wlh uring . ConSIraChon AS1eS repored S0y A merk pariommoanormiod
Depth of strata to be analyzed. From fi. to ft,

Remarks

Name of supervising GeologistEngineer

tima is in compliance with Oregon well construction standards. This report is trua to the
best of my knowledge and belief.

MWC Number 10011

SignedBy GREG MCINNIS Date




1
LB

FIELD

LOCATION OF BORING:

‘D'la..sb_lﬂ-a—'\'\

SURFACE CONDITIONS:

=7

(P& PR

&
wm

1<)

Q7 /HAROLD J. BLAVIK, 4R,

G137

Exp: 7-3/-95

L O G suserlor !
PROJECT NO. & PROJECT NAME PROJECT LOCATION
won's I
58-138 Geo Jech Bro o oloed

II cLEeNT Geole<h Scx:\am?“aks

DRILL HOLE No.MW~1 &

DRILLING CO OREMAN DRILL. G DATE/TIME
G:le,pT- T, CM+ME v it
START A oo
DRIL[ING MEI'HOD G MODEL qe,
Trrack-mtd, hollows <toun

>t

Med.

| Med:
Grey |

buegy|

% IjAMPLING METHOD(S) % END M I35
GEQLO(;\S"
A I SEC - TOWNSHIP - RANGE ELEVATION -
DATUM -
WATER LEVELAW’%ATE //I TIME J4)5 GEOLOGIST .o | GEOPHYS. LOGS; /\% TOTAL DEPTH -
LABORATORY No. C-O-CNO. A/ co<c SE DATE/TIME OTHER
Araliihice gm sampLEs ! A A/A/EA
DEPTH | SAMPLE SPT U C| NAME | DENSE | COLOR | MOIST DESCRIPTION AND REMARKS
TYPE & s L
FEET NUMBER cC A
' s S
| - 4,
_ Me Sfﬁ' o Saud
—5' < B’: Moist
[ M t(Sgl."lm
_—__;_ D; A - \l/____ __J' . g/a'}ﬂ—"‘d @:’/z,
| % B Y 12 o ; Ficlh
- S " ‘3 - M, pMer ar‘ﬁd.ldlé pa e f 1l
— | 212~ 14 Dk Bew| ; & »
Ox ved L 4 (€5k> S¢ Dk u)E-'l' Mod 5"?1:!45 C'/“Z‘
15 {btg‘ \l'

— 185" Sandy i)t

beaowing wkly elayey
& G v

4715- thow PAA'l ﬂba.\!&/ﬁ
[ =4

' I,Aarwg'd rMn ﬂmve,lﬁ

" mod erateli <S'owe/'~e£‘[

W/si/f/éwdd
/. S

Vv
Bedypek: 100 '.’;’2#?’;2«@

AMod. 73/5 4




STATE OF OREGON

Received Date  42/02/1998
MONITORING WELL REPORT MAR! 53661 WellID Tagt | 29714
{as raquired by ORS 637.765 & OAR 880-240-095) Instructions for completing this report are on the iast page of this form. Start Card # 117226
(1) OWNER/PROJECT WellNo. 20714 (6) LOCATION OF WELL By legal description

Co Job No. MW_17 County
Name Townshp  7.00 S Renge 3,00 W Secton 32
COUNTY OF MARION 1. NW 140t NW 1/4 of ebove section.

Strest 388 STATE ST SUITE 735 Legal Desc:

Cty SALEM State OR Zip 97301

(2) TYPE OF WORK

[X] New Construction | 7] Alter (Recondition) - | J Alter (Repair)

2, Either Strest address of well location
2895 FARAGATE ST; BROWNS ISLND DEMOLITION

or Tax lot number of weli location 100

[..| Gonversion | .| Deapening [_] Abandonment |, . . .\, waP WITH LOGATION IDENTIFIED. Map shall include approximate scale end north ar
(3) DRILLING METHOD (7) STATIC WATER LEVEL
|"| Rotary Alr [ ] Rotary Mud [ 7} Cabla 12,6 Ft. below land Date 11/17/1998
M Holiow Stam Auger Other *** Artesian Pressure sulrlr:/ag:in. Date
(4) BORE HOLE CONSTRUCTION (8) WATER BEARING ZONES
Special Standards| | Depth of completed well 40 «. Depth at which water was first found {2+
,,,,, _ From To Est. Flow Rate SWL
Dial F T Begin End Material -
1T;gr0 {;rgo 040 Material Daptlrl' Dul;bth Ar:uglrl:t Unlts 12 40 12
: [Concrete | 0.00[ 100 [ 1T.00[S
Vault Bentonite ][ .00 9.00 [ 9.00 [ S
ft. G
* casng it BSOS ] UG8, PF0D 12001 (G
fl. Casi in End C Locatl
Monument L.lo:ronrn Diamster B“t:m';m Gauge  Matarlal w:'?’m:;'nd'd — 9) WELL LOG Ground elevation ft.
sy Bz peste g g [ - .
10 SAND 012 12
. GRAVELS 1232
3 SAND & GRAVELS 3240
Seal
ft.
TO From To Material Amount] Seal | Unils]
Grout
ft. |—— Weight
0.00 1.00/Concrete 1.00 S
""71.000 9.00Bentonite 9.00 S
9.000 28.00Bentonite | 20.00 11/G
Filter Pack Screen| )
2 ft ] o
| DGiameler From To Gauge Malerial Type Slot Siza
o 3040 PL 020
4 g '
Filter Pack
Material SA
Sze 2000 n Date started ~ 11/10/1998 Completed  11/10/1998
5) WELL TEST (unbonded) Monitor Well Constructor Certification:
| certify that the work | performed on the construction, alteration, or abandonment of
’ this well is in compliance with Oregon well construction standards. Materials used and
Pammeability Yield information reported above are true to the best knowledge and belisf.
Conductivity PH MWC Number 10308
Temperature of water B4 °F/C Depth artesian flow found ft. SignedBy J TRENT CASTNER Date
Was water analysis done? 5] (bonded) Monitor Well Constructor Certification:
Ibility for tha construction, aiteration, band| t work parformed
By Whom?  HAROLD SLAVIK on e weh during tha constrioton datas rsported Sbeve. All work performed during ths
Dapth of straia to ba analyzed. From fi. to ft.

Remarks

Name of supsrvising GeologistEnginser

tima is in compliance with Oregon well construction standards. This report is true to the
best of my knowledge and belief.

MWC Number 10044

SignedBy GREG MCINNIS Date




FIELD L O G suser)or/

LOCATION OF BORING: % / / PROJECT NO. & PROJECT NAME PROJECT 'LOCATIOIN
‘ A f . P8-138 @eave—élf P wn's '.;_;s»«asé
b i O ;a_v*a-»w\ %?&D PROFG% — Saand 5
‘C«?\ OREGON \Z, cLintGeoledh ASeploredions | prut woLs No.Mw —/7
& .
Aﬁ-a_ch ed &furnoin . sLavi 8 \E Dmmscowx ' DRILL G DATE/TIME
rp. 7-3/-99 Geolesh 7. CasTiuer I
SURFACE CONDITIONS: r ata7 DRILLING METHOD/RIG MODEL STARY %B lete
@ sk -Hitdi Hollow stew W
GEOLOG'S: SAMPLING METHOD(S) % END /9/75 /205
SEC - TOWNSHIP - RANGE ELEVATION -
DATUM -
WATER LEVEL DATE TIME G%ngl)sl ur /4— GEOPHYS. LOGS: % TOTAL DEPTH -
Ore s |
LABQRATORY L 941 No, C-OCNOQ. C-0-C RELEASE DATE/TIME OTHER
Aaln T cafl sampLes ! /‘% A//Ai
4 .
DEPTH | SAMPLE SPT U C| NAME DENSE | COLOR | MOIST DESCRIPTION AND REMARKS
TYPE & S L
FEET NUMBER C A
S S
- Med |
. Si H'la B o
— Moist
= oM |50 it 1
_ : .D \ — Dk bnd 1765 jnereased £//7=
| S—— ‘. ll
i 55, :
| Bl v ‘-'4 \/
- Dxag\u\‘ e v o ‘/ dl“}?/ wet Stah'c //2_0 Measumel)
15 C‘C;?‘H‘ N/ A x3.07 bys
il i W/ 44 / / y/ £ [z
(‘) : : rad y : ndrea tn jrz vels = S‘f
Stunp| l/ Yo Q275"
f'e .
_Pp: GM ‘ ! ' Coovsening o5 Aneve s
_DO#I7 ' | | | ~+e 3% Y
je

<_,,—
Q .

Bedmc:H “'—“—"55‘ ‘La‘s '

[ Med bluish ~gran . saudy
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APPENDIX C

Well Logs on WRD Record - Sections 29 thru 32
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APPENDIX D

Property Owners and Zoning within “z-mile of the Site




Browns Island Tax Lots and Zoning
1/2 mile radius

Polk County

S
g
N

X
aﬁ\\\ Browns Island Tax Lots {1/2 mile)
RS = \\\\ rowns Island Zoning

SO\
\‘\\\\\\\\§
N\

X\\\\\}\_E_:_;.:_:_: AR - Acreage Residential
N N [_] €O - Commercial Office
AR CR - Commercial Retail

[ ] EFU - Exclusive Farm Use

N \\““\\\§ .~
\\\\\\\\\\\\\ | \ = P - Public

== \\\\ NN h Minto Brown Park RM - Multi Family Residential
N RS - Single Residential
pd SA - Special Agricultural
UT-5 - Urban Transition 5 acre min

:
o \‘
_ P TR
I 5 AN
=
P N
R ‘.“\e.
SO R
& R .
1 0 1 2 Miles

City of Salem




six'ajiw Jjey isi| Auadoid™ puejs| sumoig

¢0c.6
L0EL6
L0ELE
60€/6
L0EL6
890.6
60€.6
60€.6
60€.6
¢0c.6
L0€.L6
890.6
8126
L0EL6
L0€L6
60€.6
60€.6
0celo6
60€.6
0€c/6
60€.6
60€.6
L0EL6
0€c/6
60€.6
60€.6
0€c/6
60€.6
0€€.L6
8126
0€€.L6
81¢2.6
60€.6
0€€.6
0¢ci6
L0ELE
diz

=10) W3TVS
j=[o] W3TVS
J0 W3TVYS
=t} W3S
J0 W3vS
YO NNIT LS3aM
J0 W3TVvS
H0 W3TVS
J0 WATVS
J0 WIVS
J0 W3VS
JO NNITLSIM
JO ANVY1LY0d
H0 W3TVS
30 N ERAAS)
J0 W3S
J0 WIVS
JO SITIVAHO0D
J0 WATVS
JO SITIVAYOD
J0 W3VS
J0 NERAA
30 WATVS
JO SITIVAY0D
J0 W3ATVvS
J0 A ERAAS
JO SITIVAYOD
J0 WIVS

JO SITIVAY0D
HO ANV11Ld0d
HO SITIVAH0D
JO ANVY1LH0d
J0 NERAAS
HO SITIVAHOD
HO ANVY11H0d
H0 NERAA
1S AlLID

saipadold AjunoD uouep

S dY 3SHYN0I 4709 G20
3S 1S ALY34dI1 §S§

38 1S ALd34I1 655

gecel X0d Od

3S 1S ALH38IT §§6

ga IVYId3AdNL LELY

Gg6ecl XO04d Od

G6ecl X049 Od

G6€¢l XOd Od

S Yy 3SHYNO0D 4709 §¢0¢
3S IS ALY39I1 9SS

44 VId3dINIL LELY

anig vidinnioo 3N 95¥9

ONI gN10 4709 WATVS
NITVS 40 ALIO

N3TVS 40 ALID

ONI S1S3H04 431N

W3TVYS 40 ALID

071 S311d3d0dd Ary

ONI SLS3HO4 311N

ONI S1S3404 d3111IN

ONI SLS3HO4 Jd311iN

ONI gN10 47090 INTTVS
N3TVYS 40 ALID

071 S31Ld3d0dd Ary
YNNOQ 8 ¥ AIAVA'NOSNOWIS
3S 1S ALd34I1 665 W3TVS 40 ALID

3S 1S ALH39IT 956 NFTVYS 4O ALID

00§71 X049 Od 31LSVYM dITOS-ALNNOD NOIFVIN

00S¥1 X049 Od 3LSYM dIT0S-ALNNOD NOIFVIN

3S ¥A F10YI0 YHYAL 6Y8EE B %S NIV MIYIA'NIAAIH
00S¥1 X049 Od ALNNOD NOIFGYIN

IS HA I10HI0 YHYAL 6¥8EE B %SZT NIV MIYIA'NIAAIH
00571 X089 Od FLSVYM AITOS-ALNNOD NOIFVIN

00S¥L X009 0d 3LSYM AlOS-ALNNOD NOIFVYIN

3S 1S ALY39I1 8955 W3ITVS 40 ALID

3S HA F70HIO VI3 L 618¢€C TY.LI-HIADOH'NIAAIH
00S¥l X088 Od 3LSYM Ai10S-ALNNOD NOIHVIN

00S¥L X088 Od ILSVYM AIT0S-ALNNOD NOIFVIN

3S HA F710YI0 YHY3AL 618¢€C TYLI-HIDOH'NIAAIH
00S¥L X088 Od ILSVYM AIT0S-ALNNOD NOIFVIN

3S HA 3710YI0 VHH3AL 6¥8¢€E TY.L3-¥ID0HY'NIAAIH
adA1g YIgNNTOO AN SS¥9  WNNOQ B V AIANVA'NOSNOWNIS
3S YA 310HID VUYL 6¥8EE  ® %SC NI TV MIHIA'NIAAIH
aA1g YISNNTOO 3N SS¥9  VNNOQ B V AIAVA'NOSNOWNIS
00S¥l X049 Od FLSYM AlTOS-ALNNOD NOIFVIN

3S HA F10HI0 YHHAL 6Y8EE B %S NITTV MIHIA'NIAAIH
aA1d VIGNNTOD IN G579 VYNNOQ B V AIANYA'NOSNOWIS
3S IS ALd3917 9SS N3ITVYS 40 ALID
avdaNmMmo JINVYNHINMO

S @Yy 3SHNOD 4709 G20
S dd Adv31S3aNOH 908¢

'S AV A1VOVEVYA Lice

S AV 31VOVYVd 0Lpe
S dd 3SYN0O2 4709 §¢0¢

S AV 3LVYOVHYd Gece

S AV 31VOVdVvd G68¢

S AV 3LVYOvdYd L2ce
S AV 31VOVdVd G68¢
S AV 31VOVYvd L2ce

S AV 31VOVHVd G68¢
S AV J1VOvdVvd L2ce

S AV 31VOVYV4d §68¢

13341S

cioc/L e

L01L00CEMELD
00900CEMELD
00100CEMELD
00810LEMELD
00100CcEMELD
0061L0LEMELD
00020LEMELD
00600LEMELO
00L10LEMELD
00€00E€EMELD
00100CEMELD
LOEO0LEMELD
L0800LEMELD
001L00CEMELD
001L00CEMELD
00500¢EMELD
00700CEMELD
00L00LEMELOD
002C00CEMELD
00900LEMELOD
001000EMELD
00C001LEMELOD
00100CEMELD
00£00LEMELD
00C00LEMELD
001000EMELD
00€001EMELD
001000EMELO
00€001EMELD
665000EMELD
00C000EMELD
00r001EMELD
001000EMELOD
00¥000EMELO
00S000EMELD
00100CEMELD

LOIXVL

ALNNOD NOIMVIN - SHINMO ALH3dOdd IN3IOVIrav ANVISI S.NMOJYE €10¢



six'ejiwl Jjey 1sl Ausdold™ pue|s| sumolg

10EL6
L0EL6
L0EL6
v0€.L6
L0EL6
L0EL6
LOEL6
L0EL6
80¢.L6
¢0c.L6
v0€L6
v0€.L6
v0€.L6
v0ELE
r0EL6
v0€L6
r0c.L6
v0€L6
v0€L6
r0EL6
v0ELE
v0€.L6
v0EL6
v0€L6
oLeL6
0LeL6
0LEL6
Y0ELE
vY0EL6
Y0ELE
80¢.L6
80¢.L6
v0€.L6
y0€L6
Y0EL6

diZz

=[0) W3ITVS
d0 W3TvS
40 WA1VS
d0 W3TVS
40 NERNAS
40 A ERAAY
40 W3TVS
d0 W3A1vS
d0O ANV1Ld0d
40 W31vS
40 WI1VvS
d0 W3TVS
40 W3TVS
40 W3AvS
40 W3TVS
40 W31vS
40 W3ATvS
40 W31vS
40 W31vS
40 W31vS
40 W3ATVS
40 W3ITVS
40 W31VS
40 NERAAS
40 W3TVS
40 W3TvS
40 W3ITVS
40 WITVS
40 WITVS
40 WITVS
H0O ANV1LH0d

H0O ANV1LH0d

40
40
40
1S

W3TVS
WITVS
WITVS

ALID

saiuadold Auno) Mjod

1S 31V1S 6861
1S 31v1s 6852
1S 31V1S 686/

v# MN AMH SYT11vd 008y

1S 3J1V1S 685/

1S 31V1S §86.

1S 31VI1S §86.

1S 31V1S 6852

L€9e X0d O d

S 10 AOOMTIIH 0€91
MN AMH SVT11vd £5¢¢€
MN AMH SVT11vd §5¢€
MN AMH SVT11vd £5¢¢€
MN AMH SVYT11vd g5¢E

V# MN AMH SYT1vd 008

MN AMH SVY11vd £5¢E

071 MHvd 3931109

0711 M¥vd 39371109

071 M¥vd 3931100

dd00 LININJO13IAIA LNH

071 "MYvd 39371109

071 M¥vd 3931102

0711 M¥vd 3931102

071 Myvd 3937102
NOILVY1S-dNS J3IMOd ITTIAINNOY
¥ T13MOT HLINS

I AAVIN 8 W SINNTIA NVYOV4

WIN DNVYMM 2 M SINNIA NNAMD
I ALGVIN ' W SINNTA NYOV4

WIN ONVAMM 2 M SINNIA NNAMD
dd00 LN3JINO13AIA LNH

I AYVIA ® W SINNIA NYOv4

MN ¥d 937700 §5¢ dHSMOTT13d NVILSIHHO LNV TTIM

MN AMH SVYT11vd §15¢€
MN AMH SYT11vd §45¢€
MN AMH SYT11vd S¥S€
MN AMH SYT11vd S0S€

V# MN AMH SV 11vQd 008¥

MN AMH SY11vd S09¢
MN AMH SV11va §.¥€
9d19 AMH 3JLVLS
9d19 AMH 31V1S

3S 1S 3avdl 625

MN AMH SY11vd §52¢
MN AMH SY11vda §¥5¢
1Z¥G X090 d

(91d) 89Le X089 0 d
(91d) 89Le X089 0 d
MN AMH SY11va §6¥¢
MN AMH SY11vd §/€¢€
MN AMH SY11va LZ€€
ZAavyaINMmo

THIHINNIAC 8 LLIVAM SINVT

IV 13 VIO LVd 8 NVYHLYN J3WAIM
WALLIE ® M 143904 A113H

1 3INVHAALS ¥ d Advmads TiEaN.O
dd00 LNJNHO13aA3d LNH

A9HVIN NOSTIIM

0 MIHANY 31dIN0DTT
NOISSININOD AVMHOIH J1VLS Mdvd
NOISSININOD AVMHSIH 31V1S Mdvd
NOISSININOD AVMHSIH J1V1S Mdvd
WIN ONVMM 8 M SINNIA NNAMDO
WALLIE ® [ 143904 AT13H

LSNEL L13H39AT.

NOO3HO 40 MNVd TVNOILYN S N
NO9D3IHO 40 MNVE T¥VNOILYN S N

S FHOrdvin a1ododn

d NVSNS ® 0 AJOOIHO AZ2V1O

O "3IAINO NVINSHNd

FNVNHINMO

MN dd 9937102
MN dd 3937100
MN dd 3937700

MN da 3937700
MN dd 3937700
MN dd 3937700

A937100

"AMH SYT1vd

I937709
"AMH SYT1vd

"AMH SYT1vd
"AMH SY11vd

"AMH SYT1vd
"AMH SYT1vd

"AMH SYT1vd

"AMH SYT1vd
"AMH SYT1vd
"AMH SYT1vAd
‘AMH SYT1vd
‘AMH SYT1vd
"AMH SYT1vd

133418

£10¢/LL/E

109L890d62MELD
008¥9d62ZMELO
L0GLdd6eMeL0
00120EMELD
00.¥dd6ZMELO
00¢5dd6CMELD
00£59d6CMELO
009¥dd6CMELD
0046CMELO
LOELEAd6CMELD
90C0EMELD
Y0CO0EMELD
L0C0EMELD
£0C0EMELD
00810EMELO
G0C0EMELD
00€19d6CMELO
00S2VOEMELD
00€CVOEMELD
00¥ev0EMELD
009¢v0EMELD
009L6CMELD
00Cev0EMELD
00.2v0EMELD
00L2v0EMELD
0002v0eEMELD
L080EMELD
¢0C0EMELOD
00LLVOEMELD
005LV0EMELD
0096CMELO
0096CMELO
009LVOEMELD
0071 VOEMELD
00€1LVOEMELD
1O7IXVL

ALNNOD M70d - SHINMO ALd3d0Odd LNIDVIrAV ANVISI S.INMOYSE €10¢



spxaliW Jiey 1si Apadold™ pue|s| sumolg

v0€.6
v0€.L6
€0€.6
11608
¥0€.6
¥0€.6
vY0€.6
v0€.6
L0EL6
v0€.L6
¢0€L6
v0€.6
L0EL6
¢0€L6
L0ELG
v0€.L6
¥0€.L6
L0EL6
¢0€L6
v0E.L6
¢0eL6
80¢/6
L0EL6
80¢.6
vY0€.6
L0ELG
¥0€.L6
L0ELE
¥0€.L6
c0El6
106
10€.6

diz

saladold Auno) yjod

40 NITVS MN AMH SVYT11v0d §29¢ 1SNYL ONIAIT T1I™E
40 WIS MN da IDITT0D SZ1 INNIA JINNVYHO % 9 YNAT INNVHO
d0 3713 3N 1S V1INVZNYIN 6601 LSNYL 319vO0ATY ‘1HIFHIH IMTva
AN ON3d ad A3TIVA Old 6051 ONOWAYYH HINIJOMNYA
d0 WITVvS MN Ha 39537700 6vl 3 SINN3Q VINAM
H0 WITVS N dY S1HOIFH A4vHOHO 164 amvd3ao SITiiMm
40 NITVS MN ¥d 3937100 551 ANIOr INVA NOSHIANY
40 WI'TVS 00¥G X049 0d M JINNOA 8 M 31831 943
40 W3ITVS IS 1S ALY349I7 56§ WITVS 40 ALID
40 W31vSs MN Hd I393IT100 §91 H NNAT B H SVYINOHL 1SdNH1vd
d0 W3ITVvS 892G X090 d 3ddZAANVYNH3d 8 ¥V NHOIM NOSdINIS
40 WITVSN dY S1HOIFH AYVHOHO 164 avyao SiTlm
40 WITVS 38 1S ALY34d!1 858 WITVS 40 ALIO
40 W3TvS 892G X090 d JdZAANVYNH34 8 ¥V NHOIM NOSdINIS
40 WITVS 3S ad XM33H40311L1vd G801 ONI 'ANVYNA N SNITMVYY
d0 WITVS 00¥G X049 0d M JINNOA 8 M 31531 943
d0 W3TVS 2166X0890d SINIWILSIANIdIN A
40 W3ITVYS 3S Ad ¥33453111vd 5802 ONI 'ANVYNA N SNITMVYY
d0 W3ITvS JAY OId L0313 §/2¢C g NIMdVA TT1vanId
40 WITVS MN 1S I3OAIINIMNOIHG 026¢ IV 13 1SNH1L ONIAIT IXTvd
40 W3ITVS S 10 AOOMTIIH 0E9l 173 NIFHNVYIAN 8 ¥V TIIMOTHLINS
d0 ANV1LH0d (9-1d) 89L€ X08 O d NO93IHO 40 MNVE TYNOILYN S N
40 W3ITVYS 3S ad ¥33403111vd §80. ONI 'INVYNA N SNITMVYY
H0 ANV11Ld0d 129 X090 d NOILYLS-9NS 43IMOd ITUAINNOE
40 W3ITVS MN AMH SVT11Va L0ve 1V 13 NOILYHOdH0O © 4V
40 W3S 1S 31V1S 686/ 0711 MYvd 39371100
40 W3Tlvs MN ¥d V103 v.5€ Y1 ONATT190AY 9 TAINVA 1DI0A
40 WITVS IS ad ¥33403111v4d §80. ONI 'INVYNA N SNITMVYY
40 W3TVS  MN dd IA0HO MVO 0cel AIATVA 8 ¥V JONTHMYT L1vdd
40 NITVS S 1S 3713431 G6¢€ v 13 1SNYL SWVITIIM
d0 N3ITVS 1S 31V1S G851 011 Mdvd 3931100
40 WNITVS 35S Ay M33403111vE S80.L ONI 'INVYNA IN SNITMVYY
1S ALID 2aavyaINMmo JINVYNIINAO

"AMH SYT1vd
3937100
"AMH SYT1vd
I93710D
3937100
"AMH SYT1vd
3937100
"AMH SYT1vd

3937100
"AMH SYT1vd
"AMH SYT1vd

"AMH SYT1vd

"AMH SYT1vd
I937100

"AMH SYT1vd
"AMH SYT11vd

3937100
"AMH SYT1vd

"AMH SY11va

MN dd 3937100

"AMH SYT1vd

AVMINOLS 2/1
"AMH SYT11vd

MN dd 3937109

133H1LS

€Loc/Liie

00ccadecMmeLO
00€zdd6eMELO
00lcdadecMe L0
00¥ZdA6ZME LD
0002dd6ZME LD
00.29A6CME LD
006190d6CME LD
109¢dd6ZMELD
102€9d62ZMELD
00819A6ZMELO
100€9d6ZMELO
10.29d6ZMELO
109€9d62ZMELD
0062dd6CMELD
00659Ad6CMELD
0092dd6CME LD
00Sz9d6eMELD
00¥S9A6ZMELD
005€dd6CMELD
000€dd6CME LD
00.19Ad6CMELO
0096ZMELD
0005906CMELO
L0L6CMELD
00.£9A6CMELO
006¥dAd6CMELD
0086ZMELD
00919A6ZME LD
001€dd6CcMELD
0060EMELD
001599d6CMELO
00519d62MELO
10XVl

ALNNOD M10d - SHANMO AL¥H3d0¥d LNJOVIAV ANVISI S.INMOYL €102




APPENDIX E

Nitrate Investigation — 2007 and 2008



From 2008 Browns Island Landfill Annual Water Quality Monitoring Report

2.4 NITRATE INVESTIGATION

Nitrate is generally detected above its primary standard in a least one groundwater sample collected from
the site each year. These detections usually only occur in shallow wells and primarily at well MW-8a,
Elevated nitrate concentrations have also occurred at background well MW-15 and at cross-gradient wells
MW-9a/b. Based on the location of the nitrate detections, the source has been considered to be related to
agricultural activities (fertilizer application) occurring adjacent to and up-gradient of the wells showing
elevated concentrations and not from the landfill. Elevated nitrate concentrations are typically observed in
Fall event samples.

To ascertain if the source of nitrate is related to nearby agricultural activities (fertilizer application) an
investigation was performed as part of the Fall 2007 sampling event. At that time, groundwater samples
from wells MW-8a, MW-9b and MW-15 were also analyzed for stable nitrogen and oxygen isotope
signatures of nitrate, and surface soil samples collected from adjacent crop land were analyzed for nitrate
(as nitrogen), ammonia (as nitrogen) and total kjeldahl nitrogen.

Results of the Fall 2007 groundwater nitrate isotope data indicated the presence of two signature types.
The isotope signature of samples collected from wells MW-9b and MW-15 were consistent with a
fertilizer source. In contrast, the sample from MW-8a showed a waste type signature, possibly affected by
denitrification. There were also indications that dissolved organic nitrogen was present at MW-8a.

The occurrence of elevated nitrate at well MW-8a in samples collected during the fall events appeared to
be due to transformation of reduced nitrogen species (e.g. oxidation of ammonia or nitrification of organic
nitrogen) to nitrate near the water table. The waste-type isotope signature of nitrate in MW-8a suggests
that the reduced nitrogen species originate from the landfill rather than agricultural activities. It was noted
that inactive well MW-10a is similar to MW-8a, a shallow screen located across the water table, but that
elevated nitrate concentrations were not observed at MW-10a.

In a letter dated May 6, 2008, the DEQ indicated that based on site specific conditions, the concentrations
of nitrate at MW-8a do not appear to adversely affect the beneficial uses of groundwater and as such, a
corrective action was not warranted. However, in an effort to confirm the Fall 2007 results interpretation,
additional sampling activities were proposed. The following additional sample activities were completed
in 2008 in an attempt to fingerprint the nitrogen source specifically observed at MW-8a:

1. Exploration sampling: Inactive wells MW-2a and MW-6a were sampled on April 9th. These two
wells appear to be located either in or adjacent to waste fill. Samples from the well were analyzed
for ammonia and TKN to obtain nitrogen information associated with the landfill’s leachate.

2. Spring event: Based on exploration sample results, wells MW-2a and MW-6a were sampled again
during the Spring 2008 along with MW-8a, MW-9a, and MW-15 for isotope ammonia.

3. Fall event: Samples from wells MW-6a, MW-8a, MW-9b, and MW-15 were analyzed for isotope
ammonia and nitrate. Well MW-2a was dry and could not be sampled.

The objective of this additional sampling and analysis was to determine whether ammonia and/or organic
nitrogen concentrations were sufficient to explain the observed elevated nitrate concentrations typically
observed in the Fall samples. Results of these investigation activities are presented and discussed in
Section 4.5.
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Laboratory Date Sent to Lab
Chain-of-Custody (yes/no) _yes Field QC Sample Number
Shipment Method Split with (name(s)/organization)
Well Integrity goeol Ly # QARG
" | Remarks: v 4
W Fa) 2. 2. el

Analyses: /i //@ , /%nmz)r, V.

ya )

Parametrix, Inc. e, M/ A

f/wv'/u:' _Z—Sé?/l Sample #:
Groundwater Sampling Field Data Sheet

ALOK - /D/\g/— Sp//'éf; cfgf@ﬁfy Faent

Project Number _ Date & P
Project Name S~ B e Zstand Location
Project Address Sampled By 7S
Client Name A Purged By a3
Casing Diameter: 2” X 4 6” Other
Depth to Water (feet) 3473 Purge Volume Measurement Method  5-g bucket
Depth of Well (feet) LI Date Purged b5 0%
Water Column (feet) 6 82 = L Purge Time (from/to) //82
Reference Point (TOC)  notch - north Date/Time Sampled ¢- 2.0/ /53
TIME  Cumulative pH  Temp. EC  DO@mgl) bDrw OAF
(2400 hr) _ Volume (gal) (units) (btoc)
- PRTDYA 6.83 _~ - - - -
- LO 6.33 1.8 o - - S
/43 2.0 £.32_ /.8 T4 = - ¥EE
3.0 6,90 2% 227 - - 25
/453 é@_g@é L2 RS _Z4F -~ — ¥z

Purge Equipment %3/’.9&5‘1,//& e der Sampling Equipment _Z@LQ_JLM
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(2400 hr) _ Volume (gal) (units) (btoc)

= poted 200 B,7 433 - ~— _ SLO.

/R4 2.6 6,59 _[BYy 50 - - B0

1’18 5.2 L5334 sz _ — ~ -2
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IRE __omple. 655 By %6/ - el W4
Purge Equipment ﬂ//glg b ler Sampling Equipment pd):'/), Sy fer
Laboratory Date Sent to Lab
Chain-of-Custody (yes/no) _ yes Field QC Sample Number
Shipment Method Split with (name(s)/organization)
Well Integrity prvd
Remarks: v

4 e . P
Analyses: yi4 Z} , / /g/&,/, Smpaser
A3 " "
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Rick Malin

From: River He [riverhe@zymaxusa.com]
Sent: Tuesday, July 08, 2008 3:52 PM
To: Rick Maiin

Subject: data report!

Attachments: 41085Ammonia.pdf

Hi Rick,

Here is the report of your ammonia samples. Except sample # 2, the concentrations of ammonia in the other samples
seem lower than what you told me. We didn’t get any ammonia at the end for the sample #1 (MW-02A). The final isotope
data of the samples were corrected for isotope fractionation against the standard solutions with the similar ammonia
concentration. For example, the last three samples were corrected against ammonia std solution with concentration about
0.5 mg/L. Please send me emalil if you have any question about the data. Regards,

River He, Ph.D.
ZymaX Forensics, a DPRA Copmany




REPORT OF ANALYTICAL RESULTS : Zéyggg

Client:  Rick Malin Lab Number: 41085
Parametrix
700 NE Multhomah #1000 Received: 5/23/2008
Portland, Or 97232 Matrix: Water
Project: Browns Island Sample Description:
See Below
Project Number: 275-2063-007 Analyzed: 7/7/2008
Collected by: Andrew Somes Method: CF-IRMS

8'°N (ammonia)

LAB SAMPLE 3"°N
NUMBER DESCRIPTION %o
41085-1* MW-02A n/a
41085-2 MW-06A 5.8
41085-3 MW-08A 3.0
41085-4 MW-09A -2.6
41085-5 MW-15 2.8
Analytical Precision 0.3
(1-sigma)

* Note: dissolved ammonia is very low in this sample and thus not reported.

Submitted by,
Zymax Forensics, a DPRA company

S

41085-1d15n.xls River He, PhD
RH Isotope Lab Manager



Rick Malin

From: Jaime Lopez [Jaime.Lopez@dpra.com]
Sent: Tuesday, January 13, 2009 5:05 PM
To: Rick Malin

Subject: RE: Browns island Landfill ammonia
Sorry Rick,

| am not sure how Shan-Tan wanted you to contact River but his email address is shantan@gzymaxusa.com

Thank you,

Jaime Lopez
Administrative Assistant
DPRA/Zymax Forensics

71 Zaca Lane STE 100
SLO, CA 93401

ph: 805-544-4696

fax: 805-544-8226
jaimelopez@xymaxusa.com

From: Rick Malin [mailto:RMalin@parametrix.com]
Sent: Tue 1/13/2009 6:34 PM

To: Jaime Lopez

Subject: RE: Browns island Landfill ammonia

Thanks. How do | contact River or Shan-Tan? Is River still with Zymax?

From: Jaime Lopez [mailto:Jaime.Lopez@dpra.com]
Sent: Tuesday, January 13, 2009 4:30 PM

To: Rick Malin

Subject: Browns island Landfill ammonia

Rick,

j talked to Shan-Tan he wanted me to advise you that for N isotope on ammonia, we sub-contracted it to University of
California at Berkley. They were unable to get the data due to an inadequate sample. They only charged the basic cost
for running the samples which amounted to $56(14/sample). If you any further questions please contact River or Shan-
Tan.

Best regards,

Jaime Lopez
Administrative Assistant
DPRA/Zymax Forensics

71 Zaca Lane STE 100
SLO, CA 93401

ph: 805-544-4696

fax: 805-544-8226
jaimelopezzixymaxusa.com




REPORT OF ANALYTICAL RESULTS

Client:  Rick Malin Lab Number: 41340
Parametrix '
700 NE Muitnomah #1000 Received: 10/27/2008
Portland, Or 97232 Matrix: Water
Project: Browns Island Landfill Sample Description:
See Below
Project Number: 275-2063-007/03/03A Analyzed: 11/10/2008
Collected by: Andrew Somes Method: CF-IRMS

8'°N (nitrate)

LAB SAMPLE §"°N
NUMBER DESCRIPTION %o
41340-1* MW-6A n/a
41340-2 MW-8A 17.4
41340-3 MW-9B 3.8
41340-4 MW-15 7.9
Analytical Precision 0.3
(1-sigma)

Note: * #1 was not analyzed for isotope because not much was recovered.

Submitted by,
Zymax Forensics, a DPRA company

Sl

41340-1d15n.xls River He, PhD
RH ) Isotope Lab Manager




From 2007 Browns Island Landfill Annual Water Quality Monitoring Report

2.4 NITRATE INVESTIGATION

As described in Section 4.5 of the BI 2006 AWQMR, nitrate is generally detected above its primary
standard in a least one groundwater sample collected from the site each year. These detections usually
only occur in shallow wells and primarily at well MW-8a. Elevated nitrate concentrations (above 10 mg/l)
have also occurred at background well MW-15 and at cross-gradient wells MW-9a/b. Based on the
location of the nitrate detections, the source has been considered to be related to agricultural activities
(fertilizer application) adjacent to and up-gradient of the wells showing elevated concentrations and not
from the landfill. Elevated nitrate concentrations are typically observed in Fall event samples.

As indicated the DEQ’s May 2, 2007 letter presenting the review comments to the BI 2005 and 2006
AWQMRs, the spatial distributions of nutrient in groundwater at the site appears to indicate agricultural
fertilizer applications adjacent to the facility are greater than agronomic rates for the area. To help verify
this observation the following nitrate investigation activities were completed during 2007:

e During the Spring event, inactive well MW-2b was sampled for total dissolved solids and nitrate
to provide information on nitrate concentrations beneath the landfill.

e During the Fall event wells MW-8a, MW-9b, and MW-15, in addition to permit required
monitoring, samples, were also analyzed for stable nitrogen and oxygen isotope signatures of
nitrate in order to asses potential sources.

e During the Fall event shallow soil samples were collected from fields adjacent and generally
upgradient of the wells MW-8a, MW-9b, and MW-15 by the Oregon Department of Agriculture
(ODA) to provide data regarding the potential that over fertilization on the adjacent lands was
occurring. Soil samples collected by ODA were analyzed by the DEQ Laboratory.

e During the Fall event surface water samples were collected from the slough south and east of the
landfill to determine the level of nitrate present in these surface water bodies.

The approximate locations of the soil samples and slough water samples are shown on
Figure 3. The approximate location of monitoring wells MW-8a, MW-9b, and MW-15 are also shown on
Figure 3. Results of these investigation activities are presented and discussed in Section 4.5.

4.5 NITRATE INVESTIGATION RESULTS

As described in Section 2.3, nitrate is usually detected above its primary drinking water standard in a least
one groundwater sample collected from the site each year. This exceedance most frequently occurs in
shallow well MW-8a. Due to the locations where exceedances occur, the source of nitrate has been
considered to be associated with agricultural-related activities (fertilizer application) adjacent to and up-
gradient of the wells showing elevated concentrations and not from the landfill. Elevated nitrate
concentrations are typically occur in Fall event samples. The results of sampling completed during 2007,
the interpretation of the results, and activities proposed for 2008 to fingerprint the nitrate source is
presented below.

1.5.1 Sample Results

In order to confirm this suspected source, additional analyses of groundwater samples and surface soil
sampling on adjacent agricultural properties were performed during the Fall 2007 sampling event. In
addition to the standard site monitoring program analysis, groundwater samples from wells MW-8a, MW-
9b, and MW-15 were also analyzed for stable nitrogen and oxygen isotope signatures of nitrate. This
additional analysis was performed by Zymax laboratories located in San Luis Obispo, California. Surface




table during both events. Similarly, the 20-foot screen interval at MW-15 was below the water table
during the two sample events completed in 2007.

The occurrence of elevated nitrate at well MW-8a in samples collected during the fall events appears to
be due to transformation of reduced nitrogen species (e.g. oxidation of ammonia or nitrification of organic
nitrogen) to nitrate near the water table. The waste-type isotope signature of nitrate in MW-8a suggests
that these reduced nitrogen species originate from the landfill rather than agricultural activities. It should
be noted that the inactive well MW-10a is similar to MW-8a; shallow screen located across the water
table. However, elevated nitrate concentrations were not observed in samples form MW-10a.

4.5.3 Proposed Actions

Based on findings of activities completed during 2007 as described above the following activities are
proposed for 2008 to confirm result interpretations.

1. Exploration sampling: An attempt will be made to sample inactive wells MW-2a and MW-6a in
April. These two wells appear to be located either in or adjacent to waste fill. If samples can be
obtained they will be analyzed for ammonia and TKN. The purpose of this analysis is to obtain
ammonia and organic nitrogen information associated with landfill leachate.

2. Spring event: If MW-2a and MW-6a can be sampled and dependent upon their results, wells
MW-2a and MW-6a will be sampled again during the Spring 2008 along with MW-8a, MW-9a,
and MW-15 for isotope ammonia and total nitrogen. Wells MW-8a, MW-9a, and MW-15 will
also be sampled for standard scheduled parameters.

3. Fall event: Wells MW-2a, MW-6a, MW-8a, MW-9a, and MW-15 will again, if possible, be
sampled and analyzed for isotope ammonia and total nitrogen. Standard scheduled analysis will
also be completed on active wells MW-8a, MW-9a, and
MW-15 during this event.

The objective for the above activities is to fingerprint the nitrogen source. Organic nitrogen will be
determined as difference between TKN and ammonia. This additional sampling and analysis will provide
a mass and isotope balance on nitrogen species in groundwater from the wells which will be used to
determine whether ammonia and/or organic nitrogen concentrations are sufficient to explain the observed
elevated nitrate concentrations typically observed in the Fall samples. The isotope signatures will also be
used to evaluate whether the detected ammonia and/or organic nitrogen is the source of the nitrate.
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M E M O R AN D U M

Date: December 31, 2007 .

To: Scot Tenza
Don Alexander

From: Rick Malin

Subject:  Fall 2007 Event Nitrate Results and Interpretation
cc: Dimitri Vlassopoulos

Project Number: 275-2063-008
Project Name:  Brown’s Island Landfili

This memorandum presents findings and our interpretation of the nitrate investigation completed at the
Brown’s Island Landfill during 2007. To help confirm our interpretation, select additional analysis is
proposed for well MW-8a during 2008.

Background

As described in Section 4.5 of the Brown’s Island Landfili (Bf) 2006 Annual Water Quality Monitoring
Report (AWQMR), nitrate is generally detected above its primary standard in a least one groundwater
sample collected from the site each year. These detections usually only occur in shaliow wells and
primarily at well MW-8a. Elevated nitrate concentrations (above 10 mg/l) have also occurred at
background well MW-15 and at cross-gradient wells MW-9a/b. Based on the location of the nitrate
detections, the source has been considered to be related to agricultural activities (fertilizer application)
that have occurred adjacent to and up-gradient of the wells showing elevated concentrations and not from
the landfill. Elevated nitrate concentrations are typically observed in Fall event samples.

As indicated the DEQ’'s May 2, 2007 letter presenting the review comments to the Bl 2005 and 2006
AWQMRSs, the spatial distributions of nutrient in groundwater at the site appears to indicate agricultural
fertilizer applications adjacent to the facility are greater than agronomic rates for the area. To help verify
this observation, during the Fall 2007 event, in addition to permit required monitoring, sampiles from welis
MW-8a, MW-8b, and MW-15 were also analyzed for the stable nitrogen and oxygen isotope signatures of
nitrate in order to asses potential sources. As part of this investigation, the DEQ with cooperation from
the Oregon Department of Agriculture (ODA) looked into the potential that over fertilization on the
adjacent lands was occurring. During the Fall 2007 event, ODA collected shallow soil samples from fields
adjacent and generally upgradient of the three wells. The soil samples collected by ODA were analyzed
by the DEQ Laboratory. The approximate location of the soil samples are shown on Figure 1.

Resulis

Groundwater samples collected from wells MW-8a, MW-8b, and MW-15 during 2007 showed the pattern
previously observed; higher nitrate concentrations in the fall particularly at MW-8a.

(Rev. 02/04)



Scot Tenza
December 31, 2007
Page 2 of 2

Soil sample results indicate that the highest nitrate concentrations were detected in the samples collected
from the field south of MW-9b. Notably lower concentration of nitrate was reported in soil sampies
collected from fields south of MW-8a. Ammonia was generally not detected in soit samples, with the
highest concentrations detected in soil samples collected south of MW-15. Detected TKN concentrations
ranged from 360 mg/kg up to 770 mg/kg. The highest TKN concentrations were detected in the soil
sample collected south of MW-15. The lowest TKN concentrations were detected in soil samples
collected southwest of MW-8a. TKN concentrations collected south of MW-8a and southwest of MW-9b
were similar,

Interpretation

The detected TKN concentrations reported in the soil samples are at levels consistent with the description
of the soil. The detections are considered to reflect the nitrogen content of natural organic matter present
in the soil. Sample results indicate that the soils do have nitrate present, but not in excessive amounts.

Nitrate isotope data for groundwater show two signature types. The isotope signatures of the samples
collected from MW-8b and MW-15 are consistent with a fertilizer source. In contrast, the sample from
MW-8a shows a waste type signature, possibly affected by denitrification. There is an indication that
dissolved organic nitrogen is present at MW-8a.

Wells MW-8a and MW-8b have the shallowest well screens of the active monitoring well network, The
following table presents well screen information as measured from the top of the well’s PVC casing.

Well Top of Screen (feet) Bottom of screen Total depth of well
(feet) {feet)
MW-8a 15 20 20.47
MW-8b 18.8 23.9 25.53
MW-15 20 40 44.36

Consistent with the site monitoring program, wells are purged of three casing volumes and sample the
following day. During the sample event completed on 5/24/07, there was 4.7 foot water column in well
MWw-8a. Three casing volumes were purged from the well. During the sample event completed on
9/27/07, there was a 1.8-foot water column in the well. One half (0.5) gallon was purged from the well
before it was bailed dry. During both events a portion of the MW-8a well screen was above the water
table. Comparatively at MW-9b there was 10.9-foot water column in the welt during the 5/24/07 event
and an 8.4-foot water column during the 9/26/07 event. The well screen at MW-9b was below the water
table in during both events. Similarly, the 20-foot screen interval at MW-15 was below the water table
during the two sample events completed in 2007.

The occurrence of elevated nitrate at well MW-8a in samples collected during the fall events appears to
be due to transformation of reduced nitrogen species (e.g. oxidation of ammonia or nitrification of organic
nitrogen) to nitrate near the water table. The waste-type isotope signature of nitrate in MW-8a indicates
that these reduced nitrogen species originate from the landfill rather than agricultural activities.

Proposed Action

Analyze well MW-8a for ammonia, organic nitrogen (determined as difference between TKN and
ammonia) and nitrate concentrations and nitrogen isotope ratios of TKN, ammonia, and nitrate during the
Spring and Fall 2008 monitoring events. This additional sampling and analysis will provide a mass and
isotope balance on nitrogen species in groundwater which will be used to determine whether ammonia
and/or organic nitrogen concentrations are sufficient to explain the observed elevated nitrate
concentrations typically observed in the fall samples. The isotope signatures will be used to evaluate
whether the detected ammonia and/or organic nitrogen is the source of the nitrate.
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11-88-"67 18:83 FROM-Zymaz Forensics

REPORT OF ANALYTICAL REBULTS

8B5H-5H44-8226

T-303 P003/6803 F-133

LW

Cliant:  Rick Malin Lab Number: 40708
Parameatrix
700 NE Multnomah #1000 Recaived: 8/28/2007
Portland, Or 87232 Matrix: Water
Project: Browns Island Sample Degcription:
Rea Relow
Project Number: 275-2083.007-02 Anplyzed: 10/31/2007
Collactad by: Andrew Somes Mathod: CF-IRMS
$1°N §'%0
LAB SAMPLE 5N 50
NUMBER DESCRIPTION %o %o
40706-1 MW-8A 17.7 <09
4070862 MW-98 2.2 0.0
40706-3 MW-15 9.8 13.0
Analytical Precislion 0.4 0.2
{1-slgma)
Submittad by,
Zymax Forensics, a DPRA company
40706-1NQ3.xI% River He, PhD

RH

Isotope Lab Manager
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T-363 PBB2/6003 F-1

385-544-3226

FROM-Zymax Forensics

11-08-"087 18:03

71 Zaca Lane
San Luis Obispo CA 93401
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11-88-°87 18:63 FROM-Zymax Forensics 885-544-8276 T-303 P@O1/0083 F-133

FACSIMILE TRANSMITTAL SHEET

Subject:
Zymax#40706 Attn: Rick Malin
. Message:
Please contact me at jonathan.holt@dpra.com for a PDF or hard copy of this report




&
TestAmericq  Ltetree
: PORTLAND, OR 9405 S.3%. NIMBUS AVENUE
« BEAVERTON, OR 97008-7132
T s phi: {503) 906.9200 fax: {503) 9069210
THE LEADER IN ENVIRONMENTAL TESTING
Parametrix, Inc.-(PVX) Project Name: BROWN'S ISLAND LANDFILL

700 NE Muitnomah, Suite 1000

Portland, OR 97232

Project Number 275-2063-007-02-03A

Project Manager: Rick Malin

Report Created:
10/03/07 10:38

ANALYTICAL REPORT FOR SAMPLES

Sample 1D Laboratory ID Matrix Date Sampled Date Received
MW-8A PQI0996-01 Water 09/27/07 09:30 09/28/07 11:20
MW-8B PQI0996-02 Water 09/27/07 10:00 09/28/07 11:20
MWw-8C PQI0996-03 Water 09/27/07 10:15 09/28/07 11:20
MW-17 PQI0996-04 Water 09/27/07 10:40 09/28/07 11:20
MW-12A PQI10996-05 Water 09/27/07 11:00 09/28/07 11:20
MW-128 PQI0996-06 Water 09/27/07 t1:15 09/28/07 11:20
MW-16 PQI0996-07 Water 09/27/07 11:25 09/28/07 11:20
MW-94 PQI0996-08 Water 09/27/07 11:45 09/28/07 11:20
MW-9B PQI0996-09 Water 09/27/07 11:35 9/28/07 11:20
MW-10B PQI0996-10 Water 09/27/07 12:25 09/28/07 11:20
Mw-10C PQI0996-11 Water 09/27/07 12:35 09/28/07 11:20
SW-EAST SLOUGH PQI0996-12 Water 09/27/07 13:00 09/28/07 11:20
MW-5 PQIN996-13 Water 09/27/07 13:40 09/28/07 11:20
MW-15 PQI0996-14 Water 09/27/07 13:55 09/28/07 11:20
FD-0927 PQI0996-15 Water 09/27/07 08:00 09/28/07 11:20
SW-BRIDGE PQI0996-16 Water 09/27/07 14:15 09/28/07 £1:20

DRAFT REPORT

Thw results provided in ihis report have net been approved for final release by
the Laboratory, ond are provided in DRAFT forpas at the request of die elivnt.
Reported results may not have been fibly reviewed, snd are subject o chimge,

www.testamericainc.com

Page 2 of G
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[estAMmericq Lt
PORTLAND, OR 9405 S.W. NIMBUS AVENUE
BEAVERTOH, OR 92008-7132

ph: {503) 906.9200 fax: (503) 906.9210

THE LEADER {N ENVIROMMENTAL TESTING

Parametrix, [ne.-(PMX) Praject Name: BROWN'S ISLAND LANDFILL
700 NE Multnomah, Suite 1000 Project Number: 275-2063-007-02-03A Report Created:
Portland, OR 97232 Project Manager: Rick Malin 10/03/07 10:38

DRAFT: Anions per EPA Method 300.0
TestAmerica - Portland, OR

Analyte Methad Result MDL* MRL  Units Dit Batch Prepared Analyzed Notes
PQIOY96-01 (MW-8A) Water Sampled: 09/27/07 09:30

Nitrate-Nitrogen EPA 300.0 15.7 et .00 gl 10x 7091203 09/28/07 14:46 10/01/07 22:15 H2
Sulfate " 1.31 e 1,00 " Ix » - 09/28/07 22:09
PQIY96-02  (MW-8B) Water Sampled: 09/27/07 10:00

Nitrate-Nitrogen EPA 300.0 0.150 vaen 0.100 my/l 1x 7091203 09/28/07 14:46 09/23/07 22:25
Suifste " ND — 1.00 “ - « " “
PQI0996.03  (MW-8C) Water Sampled: 09/27/07 10:15

Nitrate-Nitrogen EPA 300.0 ND — 0100  mgd 1x 7091203 09/28/07 14:46 09/28/07 22:41
Sulfate " ND e 1.00 . " “ " »
PQIO996-04  (MW-17) Water Sampled: 09/27/07 10:40

Mitrate-Nitrogen EPA 300.0 ND — 0.100  mgd ix 7091203 09/28/07 14:46 09/28/07 22:57
Suifate - 167 —— 1.00 s = w M “
PQI0Y96-05  (MW-12A) Water Sampled: 09/27/07 11:00

Nitrate-Nitrogen EPA 300.0 ND o 0100 mgl tx 7091203 0972807 1446 0972807 23:13
Sulfate - 39,5 I 1.00 - " » N N
PQIEY96-06  (MW-12B) Water Sampled: 09/27/07 11:15

Nitrate-Nitrogen EPA 300.0 ND e 0.100 mp x 7091203 09/28/07 14:46 09/29/07 00:01
Sulfate " 134 wenn 10.0 * 10x . " 09/29/07 04:50
PQI0996-07  (MW-16) Water Sampled: 09/27/07 11:25

Nitrate-Nitrogen 1PA 300.0 ND — 0000 mgd Ix 7091203 00/28/07 14:46 09/29/07 00:17
Sulfate ! 5,80 —— 1.00 * » » * “
PQI0Y96-08 (MW-9A) Water Sampled: 09/27/07 11:45

Nitrate-Nitrogen EPA 300.0 Lis 0100 mg! Ix 7091203 09/28/07 14:46 09/29/07 00:34
Sulfate “ 1.7 o 1.00 “ ., " M . B
DRAFT REPORT

The results provided in iins report have not been approved for finat release by
the Laboratory, and ore provided in DRAFT format of the reyuest of the clien.
Reported resnles may ot furve been fully reviewed, and are swbject fo change.

www.testamericainc.com

Page 3 of 6




TestAmericqg L oeure

THE LEADER IN ENVIRONMENTAL TESTING

PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132
phs (503) 206.9200 fax: (503) 906.9210

Parametrix, Inc.-(PMX)
700 NE Multnomah, Suite 1000
Portland, OR 97232

Project Name: BROWN'S ISLAND LANDFILL
Project Number: 275-2063-007-02-03A Report Created:
Project Manager: Rick Malin 10/03/07 10:38

DRAFT: Anions per EPA Method 300.0

TestAmerica - Portland, OR

Analyte Method Result MDL* MRIL  Units Dil Batch Prepared Analyzed Notfes
PQI0996-09  (MW-9B) Water Sampled: 09/27/87 11:55

Niteate-Nitrogen EPA 300.0 6,19 eee 0.100 mgh X 7091203 09/28/07 14:46 09/29/07 00:50
Sulfate " 14.0 P 1.00 " B M “ .
PQI0996-10  (MW-10B) Water Sampled: 09/27/07 12:25

Nitrate-Nitrogen EPA 300.0 ND 0,100 mgl Ix 7091203 09/28/07 14:46 09/29/07 01:22
Sulfate " 4,51 . 1.00 - » - « "
PQ10996-11 (MW-10C) Water Sampled: 09/27/07 12:35

Milvate-Nitrogen EPA 300.0 ND e 0.100 mgl 1x 7091203 09/28/07 14:46 09/29/07 01:38
Sulfate N 9.57 R 1.00 " " i " “
PQI0996-12  (SW- EAST SLOUGII) Water Sampled: 09/27/07 13:00

Nitrate-Nitrogen BPA 300.0 ND eem 0.100 mgl ix 7091203 09728107 14:46 09/29/07 01:54
PQI0996-13  (MW-5) Water Sampled: 09/27/07 13:40

Nitrate-Nitrogen EPA 300.0 ND e 0.100 g/l Ix 7091203 09/28/07 14:46 09/29/07 02:10
Suifate " ND - 1.00 N " “ " "
PQI0996-14  (MW-15) Water Sampled: 09/27/07 13:55

Nitrate-Nitrogen EPA 300.0 412 - 0,100 mgl Ix 7091203 09/28/07 14:46 09/29/07 02:26
Suifate “ 10,0 — 1.00 " B . " B
PQI0Y96-15  (FD-0927) Water Sampled: 09/27/07 08:00

Nitrate-Nitrogen EPA 3000 ND e 0.100 mg/l Ix 7091203 09/28/07 14:46 09/29/07 03:14
Sulfate " ND e 1,00 " " - « -
PQ10996-16  (SW-BRIDGE) Water Sampled: 09/27/07 14:15

Nitrate-Nitrogen EPA 300.0 0.130 0.100 mg/ 1% 7091203 09/28/07 14:46 09/29/07 03:30
DRAFT REPORT

The results provided in this rejiort have not been appiroved for finaf release by
the Lahoratory, and are provided in DRAFT format af the request of the client,
Reported reswdis may yot have heen fully reviewed. and are subject 10 chimge.

www . testamericainc.com

Paged of 6




Test/America

ANALYTICAL TESTING CORPORATION

PORTLAND, OR 2405 S.W. HIMOUS AVENUE
BEAVERTON, OR 97008-7132
ph: (503) 906.9200 fax: {503) 906.9210

Parametrix, Inc.-(PMX)
700 NE Multnomah, Suite 1000
Portland, OR 97232

Project Name: BROWN'S ISLAND LANDFILL

Project Number: 275-2063-003
Project Manager: Rick Malin

Report Created:
06/08/07 11:22

ANALYTICAL REPORT FOR SAMFPLES

|

Laboratory ID Matrix Date Sampled

Date Received —i

[ Sample ID
MW-213

PQE0963-01 Water 05/24/07 14:20

05/24/07 16:30

‘TestAmerica - Porlland, OR

The resulis in this report apply o the samples anolyzed in accordance with the chain
af custudy documens. This aualytical vepart shafl soi be reproduced exeept in full.

Richard D. Reid, Project Manager

without the wriiicn appraval af the laburatary.

www.testamericainc.com

Page 2 of 7




»
Al A al PORTLAND, OR 9305 S.W/. NIMBUS AVENUE
BEAVERYON, OR 970087132
B ph: (503) 906.9200 fax: {503) 906.9210

AMALYTICAL TESTING CORPORATION

Parametrix, Inc-(PVX)

Portland, OR 97232

700 NE Multnomah, Suite 1000

Project Name: BROWN'S ISLAND LANDFILL
Project Number: 275-2063-003 Report Created:
Project Manager: Rick Malin 06/08/07 11:22

Conventional Chemistry Parameters per APHA/EPA Methods
TestAmerica - Portland, OR

Analyte Method Result MDL* MRL  Units Dit Batch Prepared Analyzed Notes
PQE0963-01 (MW-2B) Water Sampled: 05/24/07 14:20
‘Total Dissolved Salids EPA 160.1 473 e 10.0 mpA Ix 7051348 05/29/07 09:00 05/29/07 £3:38

TestAmerica - Portland, OR

Fhe resulis m ihis report apply fo the sawiples anolyzed in accordance with the choin
of custndy doenment. This analytieal repart shalf nathe repreduced except in full,
withont the written approval of the Jaburatory.

Richard D. Reid, Project Manager

www.testamericainc.com

Page 3 of 7




Test/America

ANALYTICAL TESTING CORPORATION

PORTLAND, OR 9405 S.W, HIMBUS AVENUE
BEAVERTON, OR 97008-7132
ph: (503) 906.9200 fax: (503} 906,9210

Parametrix, Inc.-(PMVX)
700 NE Multnomalk, Suite 1000
Portland, OR 97232

BROWN'S ISLAND LANDFILL

275-2063-003
Rick Malin

Project Name:
Project Number: Report Created:

Project Manager: 06/08/07 11:22

Anions per EPA Method 300.0
TestAmerica - Portland, OR

Analyte Method Resutlt MDL* MRL  Units Dit Batch Prepared Analyzed Notes
PQE0963-01 (MW-2B) Water Sampled: 05/24/07 14:20
Nitrate-Nitrogen EPA 300.0 ND e 0100 mgl Ix 7051295 05/25/07 10:51 05/25/07 19:01

TestAmerica - Portland, OR

The results i this report apply & the samples anolyzed in accordonce with the chain
of custordy dacment, This analytical repart shatl not be repraduced except in full,
seithout the writien approval of the faboratory.

Richard D. Reid, Project Manager

www.testamericainc.com

Page 4 of 7




@
Al A ’ 7 PORTLAND, OR 9405 5.W. NIMDUS AVENUE
q : . DEAVERTON, OR 97008-7132
* pht (503) 906.9200 fax: (503} 906.9210

ANALYTICAL TESTING CORPORATION

Parametrix, Inc.-(PMX) Project Name: BROWN'S ISLAND LANDFILL
700 NE Mulinomah, Suite 1000 Project Number: 275-2063-003 Repont Created:
Portland, OR 97232 Project Manager: Rick Malin 06/27/07 16:15

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory iD Matrix Date Sampled Date Received
MW-8A PQE0962-01 Water 05/24/07 10:50 05/24/07 16:30
MW-88 PQE0962-02 Water 05/24/07 10:58 05/24/07 16:30
MW-8C PQE0962-03 Water 05/24/07 11:05 05/24/07 16:30
Mw-17 PQE0962-04 Water 05/24/07 11:35 05/24/07 16:30
MW-12A PQE0962-05 Water 05/24/07 12:10 05/24/07 16:30
MW-12B PQE0962-06 Water 05/24/07 12:00 05/24/07 16:30
MW-16 PQE0962-07 Water 05/24/07 12:30 05/24/07 16:30
MW-10B PQE0962-08 Water 05/24/07 13:30 05/24/07 16:30
MW-10C PQE0962-09 Water 05/24/07 13:20 05/24/07 16:30
FD-5/24 PQE0962-10 Water 05/24/07 12:00 05/24/07 16:30
MW-15 PQE0962-11 Water 05/24/07 14:40 05/24/07 16:30
MW-5 PQE0962-12 Water 05/24/07 13:55 05/24/07 16:30
MW-913 PQE0962-13 Water 05/24/07 13:05 05/24/07 16:30
MW-9A PQE0962-14 Water 05/24/07 12:55 05/24/07 16:30
Trip Blank PQE0962-15 Water 05/24/07 00:00 05/24/07 16:30
TestAmerca - Portland, OR The results in this report apply to the samples anslyzed in accordance with the chain

of custoddy dogument. This aualytical report shall not be repreduced except in full,
without the written upproval of the luborarory.

Richard D. Reid, Project Manager

www.testamericainec.com Page 2 of 41



Test/\merica

ANALYTICAL TESTING CORPORATION

PORTLAND, OR

9405 5.W. #IMBUS AVENUE

BEAVERTON, OR 97008-7132
ph: (503) 906.9200 fax: (503) 906.9210

Parametrix, Ine,-(PVX)
700 NE Multnomah, Suite 1000
Portiand, OR 97232

Project Name:

Project Numnber:

Project Manager:

BROWN'S ISLAND LANDFILL

275-2063-003
Rick Malin

Report Created:
06/27/07 16:15

Anions per EPA Method 300.0
TestAmerica - Portland, OR

Analyte Methad Result MDL* MRL  Units Dil Batch Prepared Aunalyzed Notes
PQE0962-01  (MW-8A) Water Sampled: 05/24/07 10:50

Chiloride EPA 300.0 2.8 - 0500  mgd I 7051295 05/2507 1:51 03/25007 13:56
Nitrate-Nitrogen “ 0.650 - 0.100 " “ “ “ "
Sulfate " 2,61 — 1.00 « - . " ®
PQE0962-02  (MW-8B) Water Sampled: 05/24/07 10:58

Chloride EPA 3000 212 e 0,500 mg/t ix 7051295 05/25/07 10:51 45/25/07 14:12
Nitrate-Nitrogen ° ND e 0.100 » . - - -
Suifate “ 2.97 o, 1.00 “ * . « "
PQE0962-03  (MW-8C) Water Sampled: 05/24/07 11:05

Chloride EPA 3000 23.9 — 0.500  wgd Ix 7051295 05/25/07 10:51 05/25/07 14:28
Nitrate-Nitrogen * ND e 0.100 * . " . .
Sulfate M ND ee 1.00 " * " " *
PQE0962-04  (MW-17) Water Sampled: 05/24/07 11:35

Chloride EPA 300.0 17.0 aee 0500  mgh Ix 7051295 05725/07 10:51 05/25/07 19:33
Nitrate-Nitrogen " ND e 0.100 " " " " "
Suifate ‘ 284 - 1.00 N . " * 05/25/07 14:44
PQE0962-05  (MW-12A) Water Sampled: 05/24/07 12:10

Chloride EPA 3000 100 ven 5.00 mg/t 10x 7051295 05/25/07 10;51 05/26/07 04:06
Nitrate-Nitrogeu " 0.180 — 6.100 " Ix v " 05/25/07 15:00
Suifnte " 107 o 100 . 10x " “ 05/26/07 04;06
PQE0962-06  (MW-12B) Water Sampled: 05/24/07 12:00

Chioride HPA 300.0 119 — 500 mgl 10x 7051295 0572507 10:54 05/26/07 04:23
Nitrate-Nitrogen " ND —n 0,00 » Ix " " 05/25/07 15:48
Sulfate " 172 meame 10.0 " 10x » " 05/26/07 04:23
PQE0Y62-07  (MW-16) Water Sampled: 05/24/07 12:30

Chloride EPA 3000 433 . 500 med 102 7051295 05125107 10:51 05726007 04:39
Nitrate-Nitrogen " ND o 0.100 * ix i " 05/25/07 16:04
Sulfate " 145 eeem 1.00 - “ " " "

TestAmerica - Portland, OR

S

Richard D, Reid, Praject Manager

The resulis in this report apply w the samples analyzed in accordance with the chain
of custody document. This anafytical repart sholl not be reproduced except in fill,
withont the written approval of the laboratory.

www.testamericainc.com
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Test/America

ANALYTICAL TESTING CORPORATION

PORTLAND, OR 9405 5.W. NIMBUS AVENUE
BEAVERTON, OR 97008-7132
ph: (503) 906.9200 fax: (503} 9069210

Parametrix, Ine.~(PMX)
700 NE Multnomah, Suite 1000
Portland, OR 97232

Project Name:

Project Number:

Project Manager:

BROWN'S ISLAND LANDFILL,

275-2063-003
Rick Malin

Report Created:
06/27/07 16:15

Anions per EPA Method 300.0
TestAmerica - Portland, OR

Anatyte Method Result MDL* MRL  Units Dil Batch Prepared Analyzed Notes
PQED962-08 (MW-10B) Water Sampled: 05/24/07 13:30

Chloride EPA 300.0 499 - 500 med 10x 7051295 0S/25/07 10:5T 05/26/07 04:55
Nitrate-Nitrogen " ND. e 0.i00 “ Ix " " 05/25/07 16:20
Sulfate " ND e 1.00 . . k " v
PQE0962-09  (MW-10C) Water Samplcd: 05/24/07 13:20

Chloride EPA 300.0 62.4 — 5.00 mgl 10x 7051295 05/25/07 10:5( 05/26/07 05:11
Nitrate-Nitrogen * ND e 0.100 - x * " 05/25/07 16:36
Sulfate " ND —— 1.00 “ " h K "
PQE0962-1¢  (¥D-5/24) Water Sampled: 05/24/07 12:00

Chloride EPA 300.0 403 — 5.00 mg/t 10x 7051295 05/25/07 10:5¢ 045/26/07 05:27
Nitrate-Nitrogen " ND e 0.100 - tx " " 05/25/07 16:52
Sulfate " ND e 1.00 " . “ " "
PQE0962-11 (MW-15) Water Sampled: 05/24/07 14:40

Chioride EPA 300.0 6.46 —— 0.500 mgl Ix 7051295 05/25/07 10:51 45/25/07 17.08
Nitrate-Nitrogen b 3.88 — 0.100 “ " P . N
Sulfate * 10.5 — 1.00 x . .. B M
PQE0962-12  (MW-5) Water Sampled: 05/24/07 13:55

Chloride EPA 300.0 40.3 e 5.00 mgfl 10% 7051295 05/25/07 10:51 05/26/07 05:43
Nitrate-Nitrogen ) ND - 0.t0o - Ix - " 05/25/07 17:43
Sulfate " ND - 1.00 " * “ “ -
PQE0962-13 (MW-9B}) Water Sampled: 05/24/07 13:05

Chloride EPA 100.0 8.10 == 0.500 mgft Ix 7081295 05/25/07 10:51 05/25/07 17:57
Nitrate-Nitrogen " 1.78 — 0.100 v . " " \
Sulfate " 1.7 e 1.00 - * " " >
PQE0962-14  (MW-9A) Water Sampled: 05/24/07 12:55

Chloride EPA 300.0 621 e 0.500 g Ix 7051295 0525071051 05/25/07 18:13
Nitrate-Nitrogen " 555 e 0.100 " . v " u
Sulfate " 13.8 s 1.00 * : - N "

TestAmerica - Portland, OR

Riclard D. Reicl, Project Manager

The results in this report opply (o the samples onalyzed in accordance with ihe chain
of custody deciment. i analytical report shall not be reproduced except in full,

swithont the writtct approval of the laboraiory.

www.testamericainc.com
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OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report
Sampling Event: 20070908 Brown's Island Landfill, soil sampling

The official final laboratory report carries the original signatures of the [aboratory Quality Assurance Officer and Division Administrator, and is
retained by the laboratory. All unsigned and electronic copies of this report are unofficial copies of the originai document. The title page of the
report bears the name of the primary document recipient. Questions as to the integrity of the data contained in this report shouid be directed first
to the repori's primary recipient and second to the laboratory. The laboratory maintains all raw data and records from which this report has been
generated for a period of no less than five years. Additional electronic and/or printed copies of this report can be obtained by contacting the
laboratory. ’

The DEQ Laboratory empioys in its operations standard analyticat methods that have been adopted by governing agencies for their specific
application to sample matrices and regutatory programs of interest. in cases where standard analytical methods have not been promulgated, the
laboratory has developed "in-house" methods which are consistent with best laboratory operating practices that will result in data of a quality
appropriate for the intended use of information. Furlhermore, all data has been scrutinized for adherence to established Quality Assurance/Quality
Control (QA/QC) guidelines. Unless otherwise noted, the information contained in this report meets all the aforementioned requirements as
documented in the laboratory's Quality Assurance Manual and Standard Operafing Procedures. Specific deviations from these requirements are
noted, as appropriate, in this report. Questions or concerns regarding the contents of this report can be addressed by contacting the DEQ
laboratory at 503.229.5983.

Alt:  Request for Analysis Sample Collector:
Paul Measeles, Oregon Depariment of Agriculture - Salem Lab

cc: Measeles, Paul, Oregon Department of Agriculture - Salem Lab
DEQ taboratory File Analytical Lahoratory:
Oregon Department of Environmental Quality

200709C8AR.PDOF 11/05/2007 12:53 Page 20f 8




Analytical Report '
Sampling Event: 20070908 Brown's island Landfill, soil sampling

Sampling Event Summary

Sampling Subproject:
136 (27408) Brown's island Landfill

Sample Summary

OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

item QA Station

Sampie Matrix

Sample Date / Time

00t S

002 &

003 S

004 S

005 S

006 S

007 S

008 S

34552 Brown's Istand Landfill 40'S of field Edge by MW-8 moist
silty loam (grass seed)

34552 Brown's Island Landfill 40' S of field Edge by MW-8 brown
clayey silt moist

34553 Brown's Isiand Landfill 150 ft from N Edge of Field by MW-8
silty loam

34553 Brown's Island Landfilt 150 ft from N Edge of Field by MW-8
silty loam

34554 Brown's Island Landfili Dry Damp Silty Loam Grass Seed
Field dry-damp silty loam grass s

34554 Brown's Island Landfill Dry Damp Silty Loam Grass Seed
Field damp silty loam new grass s

34555 Brown's isiand Landfili Slough Sample Near MW-15 wet,
moist biack, brown, wf rootiet

34557 Brown's Isiand Landfill Slough Sample B near MW-15 wet
brp/bik silty loam w/ roots

Sofid/soil

Solid/soil

Solid/soil

Solid/soil

Solid/soil

Solid/soil

" Solidfsait

Solidfsait

26-8ep-2007

26-Sep-2007

26-Sep-2007

26-Sep-2007

26-Sep-2007

26-Sep-2007

26-Sep-2007

26-Sep-2007

10:33:00

10:40:00

10:47:00

10:52:00

11:26:00

11:30:00

12:11:00

12:16:00

Key to QA/QC Types
S = Sample

20070908AR.PDF

11/05/2607 12:53

Page 3 of 8




OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY

Analytical Report

Sampling Event: 20070908 Brown's Island Landfill, soil sampling

[ [tem Parameter

Mcthod MRL

Result Unit Notes

001 S (Grab) 34552 - Brown's Island Landfill 40" S of field Edge by MW-8 m

10:33:00

Field parameters
Field Sample Depth

General Chemistry
Ammonia as N
Nitrate/nitrite as N
Percent Solids
Total Kjeldaht Nitrogen

MOM grab 0
4500-NH3 G 0.02
4500-NO3 F 0.0050
2540 G 1
4500-Norg O 0.2

oist silty loam (grass seed), 09/26/2007

1.5 ft
<0.60 mg/Kg wet
1.19 mg/Kg wet

76.8 %
520 mg/Kg wet

002 S (Grab) 34552 - Brown's Island Landfill 40' S of field Edge by MW-8 browii clayey silt moist, 09/26/2007 10:40:00

Field parameters
Field Sample Depth

General Chemistry
Ammonia as N
Nitrate/nitrite as N
Percent Solids
Total Kjeldahl Nitrogen

003/Si(Grab) 34553 - Brown's Island Landfill 150 ft from N Edgé o

Field parameters
Field Sample Depth

General Chemistry
Ammonia as N
Nitrate/nitrite as N
Percent Sclids
Total Kjeldahl Nitrogen

MOM grab 0
4500-NH3 G 0.02
4500-NO3 F 0.0050
2540 G 1
4500-Norg D Q9.2

MOM grab 0
4500-NH3 G .02
4500-NQO3 F 0.0050
2540 G 1
4500-Norg D 0.2

4.0 ft
<0.60 mg/Kg wet
1.07 mg/Kg wet

72.3 %
420 mg/Kg wet

8 silty‘ioam; 09/26/2007 10:47:00 . -

1.5 ft
<0.60 mg/Kg wet
0.893 mg/Kg wet

83.4 %
360 mg/Kg wet

004 S (Grab) 34553 - Brown's Island Landfill 150 ft from N Edgé of Field by MW-8:éilty loam, 09726/2007 10:52:00

Field parameters
Field Sample Depth

General Chemistry
Ammonia as N
Nitrate/nitrite as N

Percent Solids

20070908AR.PDF

MOM grab 0
4500-NH3 G 0.02
4500-NO3 F 0.0050
2540 G 1

11/05/2007 12:53

4.0 ft
<0.60 mg/Kg wet
0.862 mg/Kg wet
79.2 %

Page 4 of 8




OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20070908 Brown's Isfand Landfill, soil sampling

Ttem Paranmcter Method MRL Result Unit Notes

004 S (Grab) 34553 - Brown's Island Landfill 150 ft from N:Edge of Field by MW-8 silty loam, 09/26/2007 10:52:00

Total Kjeldaht Nitrogen 4500-Norg D 0.2 550 mg/Kg wet

005 S (Grab) 34554 - Brown's Island Landfill Dry Damp Siity Loam Grass Seed Field dry- damp sulty loam grass s,
09/2672007 11:26:00

Field parameters
Field Sample Depth MOM grab 0 1.5 ft
General Chemistry
Ammonia as N 4500-NH3 G 0.02 0.62 est mg/Kg wet 1
Nitrate/nilrite as N 4500-NO3 F 0.0050 6.43 mg/Kg wet
Percent Solids 2540 G 1 86.6 %
Total Kjeldahl Nitrogen 4500-Norg D 0.2 500 mg/Kg wet

006 'S (Grab) - 34654 - Brown 5 Istand Landfill Dry Damp Silty Loam Grass Seed Field damp sﬂty Ioam new grass s,
09/26/2007 11: 30 00 ¢ i R o ok

Field parameters
Field Sample Depth MOM grab 0 4.0 ft
General Chemistry
Ammonia as N 4500-NH3 G 0.02 <0.60 myg/Kg wet
Nitrale/nitrite as N 4500-NO3 F 0.0050 3.44 mg/Kg wet
Percent Sofids 2540 G 1 76.4 %
Total Kjeldaht Nitrogen 4500-Norg D 0.2 410 mg/Kg wet

007 S°(Grab) 34555'
12 11:00

Wi rotlet, 09/26/2007

Brown 's lsland Landfilt Slough Sample Near MW~15 wet morst black brow"

Field parameters
Field Sample Depth MOM grab 0 1.0 ft
General Chemistry
Ammonia as N 4500-NH3 G 0.02 1.1 est mg/Kg wet 2
Nitrate/nitrite as N 4500-NO3 F 0.0050 <0.050 mg/Kg wet
Percent Solids 2540 G 1 61.2 %
Tolal Kjeldah{ Nitrogen 4500-Norg D 0.2 770 mg/Kg wet

008 S (Grab) 34557 ~ Brown s Island Landfiil Slough Sample B near MW-15 wet brn/blk sa!ty loam wi roots,’ 0972672007
12:16:00

Field parameters
Field Sample Depth MOM grab 0 0.75 ft

20070908AR.PDF 11/05/2007 12:53 Page 5af 8



OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report

Sampling Event: 20070908 Brown's Island Landfill, soil sampling

‘ Item Parameter Method MRL Result Unit Notes

008 S (Grab) 34557 - Brown's Island Landfill Slough Sample B near MW-16 wet brii/blk silty loam w/ roots, 09/26/2007
12:16:00 :

General Chemistry
Ammonia as N 4500-NH3 G 0.02 0.83 est mg/Kg wet 3
Nitrate/nitrite as N 4500-NO3 F 0.0050 0.270 mg/Kg wet
Percent Solids 2540 G 1 64.9 %
Total Kjeldahl Nitrogen 4500-Norg D 0.2 600 mg/Kg wet

20070908AR.PDF 11/05/2007 12:53 Page 6 of 8




OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY LABORATORY
Analytical Report
Sampling Event: 20070908 Brown's Island Landfili, soil sampling

Sample / Result Comments

1} Analyte found in method blank
2) Analyle found in method blank
3) Anaiyle found in methed biank

20070908AR.PLF 11/05/2007 12:53 Page 7 of 8




830 g 9bed £4°C1L LO0T/SO/LL 40d"¥Y80604002
ypoday pug

RPIOUREOTY

SN

N

S

Fe !

SEEhe T

HESHE

NRL sy

b AR 1

RTINS N

[ Ne eIt e
. e
2w S =T v
# :;.

SRS

XSS

WI-80p L2 19]U20dI L
sisAjeuy 104 1sonbay

ALIIVRD TVLNSWNOYIANS 40 LMIWLEVIIA NOO3RO0

Budwes |10 ‘[ypue] puels| sumoig 060,007 usad Suidwes
yiodoy (BonAreuy

AJOIVIOEVT ALITVAO TV ININNOYIANE 40 INHNLEVJIHd NODHIO



ATTACHMENT A

Sampling and Analysis Plan



Sampling and Analysis Plan
Browns Island Landfill
Marion County, Oregon

Prepared for

Marion County Department of Public Works
Environmental Services

5155 Silverton Road NE

Salem, OR 97305

Prepared by

Parametrix

700 NE Multnomah, Suite 1000

Portland, OR 97232-4110

T. 503.233.2400 T. 360.694.5020 F.503.233.4825
www.parametrix.com

March 18, 2013 | 275-2063-007




CITATION

Parametrix. 2013. Sampling and Analysis Plan
Browns Island Landfill

Marion County, Oregon. Prepared by Parametrix,
Portland, Oregon. March 18, 2013.




Sampling and Analysis Plan

Browns Island Landfill

Marion County, Oregon

Marion County Department of Public Works

CERTIFICATION

The technical material and data contained in this document were prepared under the
supervision and direction of the undersigned, whose seal, as a professional hydrogeologlst
licensed to practice as such, is affixed below.

Approved by Rick Malin, R.G.

March 18,2013 | 275-2063-007




Sampling and Analysis Plan

Browns Island Landfill

Marion County, Oregon

Marion County Department of Public Works

TABLE OF CONTENTS

1. INTRODUCTION ..o ccnemtesrnniiisssssnr s ess s sassssssnss s s sassssnsesssssnssnnssssasasne 11
1.1 SITE LOCATION ...coiiiiiriiniinieniiieinieeine ettt st s 1-1

1.2 SITE DESCRIPTION ..ottt ereeere st s 1-1

1.3 SITE MONITORING PROGRAM ....ccccoviniiiiniiiiiiciin i 1-2

2. WATER QUALITY MONITORING LOCATIONS .......coooinniiininneemnereennssesseennss 21
3. SAMPLING DATES.... oot ssse s assesaserssssnessnesss s nns 3-1
4. SAMPLING PARAMETERS. .......cccivcrirrncnsnsseeimmss s scsssssn s cna s 4-1
5. SAMPLING PREPARATION ...t esn s eennssesssnsssssssessssssnnssns 5-1
5.1 LABORATORY NOTIFICATION ...cccceiviiirimrriiiitiiiinesiicieisinecreecee s s 5-1

5.2 DEQ SAMPLING NOTIFICATION...c..coittiiiiiinieneenee st ercneesineeeisne e 5-2

5.3 DEQ SPLIT SAMPLING EVENTS ....cctiiitiiiieinieeeneener e eeeesiesn e 5-2

5.4 SITE ACCESS ...ttt et sre s s bbbt en bbb 5-2

5.5 SAMPLING METHODOLOGY .....ccoeiniiiiiiiniiiniicininieisise s s 5-2
5.5.1 Dedicated Sampling PUumps ........cccoooiimiiiiiiiii e 5-2

5.5.2  Low-Flow Sampling Method...........ccooviienevniiininiiniiineicccc 5-3

6. QUALITY CONTROL PROCEDURES .......cccoetrermmmmnincnsrsnnssassemsnssesinssannnssns 6-1
6.1  FIELD QA/QC ...ttt ettt esse st eae e 6-1

6.2 LABORATORY QA/QC ...ttt sttt s sneerensssssrecnsenas 6-2

7. SITE SAMPLING FIELD DATA DOCUMENTATION......cctmrmmmmmnnmmnssnanerneneensnnnns 7-1
8. WATER QUALITY SAMPLING PROCEDURES ..........cnnimmmnmmseennnsrenssninnennnns 8-1
8.1 DESCRIPTION OF SAMPLE LOCATIONS .....ccvciviiniiieieicicnerrse s 8-1

8.2 WATER LEVEL MEASUREMENT .....ccocvioiiimiiieirecieiesinre e encesaenns 8-1

8.3 MONITORING WELL PURGING .......ccccetrviriimiiiiiiriicesiiencniienine s 8-1

8.4 MONITORING OF FIELD PARAMETERS .....cccceoiiiiiiienineeencneiincicnnas 8-2

8.5 SAMPLING PROCEDURE ......cocoiiiiiiiii e 8-2




9. DECONTAMINATION .....occcvermmmimmmnnisnninissescs s sassesassnsessssnssssnansne aans 9-1

10. SAMPLE PACKAGING AND SHIPMENT ......cccociimnnmmmimncinamnnnmnennae, 10-1

LIST OF FIGURES
1 Facility Location Map
2 Facility Site Map
3 Aerial Site Map

LIST OF TABLES
1 Well Summary Data

2 Water Quality Parameter Groups, Frequency, and Schedule
3 Water Quality Monitoring Parameters
4 Volatile Organic Constituents per EPA Method 8260
5 Water Quality Sample Containers, Preservatives, and Hold Times
6 Equipment Checklist
ATTACHMENTS

1 Water Quality Monitoring Sampling Field Data Sheet
2 Designated Analytical Laboratory Quality Assurance Program




Sampling and Analysis Plan

Browns Island Landjfill

Marion County, Oregon

Marion County Department of Public Works

1. INTRODUCTION

This March 18, 2013 Sampling and Analysis Plan (SAP) is presented as Attachment A to the
March 18, 2013 Environmental Monitoring Plan Update (EMP) for the Browns Island
Landfill (BI). This SAP describes the procedures recommended for obtaining, preparing,
documenting, preserving, and shipping water quality samples collected at the BI site. This
plan addresses water quality monitoring requirements set forth in the BI Solid Waste Disposal
Site Closure Permit Number 255 (closure permit) issued on May 4, 2006 and presented in the
March 18, 2013 EMP. The EMP considers site-specific conditions to provide a monitoring
program that addresses closure permit requirements while being protective of human health,
welfare and safety, and the environment.

This SAP establishes Quality Assurance/Quality Control (QA/QC) requirements for sample
acquisition and handling. This SAP has been updated to reflect changes to the site’s
groundwater monitoring program that have occurred since development of the September 22,
2005 BI SAP update. The EMP identifies changes that have occurred resulting in updates to
the SAP.

This SAP provides site information so it can function as a stand along document. The BI
EMP provides additional site information, detail, and history and should be used as the
primary reference for this SAP. The most recent Bl Annual Water Quality Monitoring Report
should also be referenced for any recent site monitoring-related issues or changes.

1.1 SITE LOCATION

The BI site is located approximately 1.5 miles west of Salem, Oregon (Figure 1). The landfill
complex occupies approximately 87 acres. The site is bordered by the Willamette River on its
north and west sides and by unnamed interconnecting sloughs on its south and east sides.
Adjacent to the site is active or former croplands that have been planted with native trees and
shrubs.

The BI site can be reached by heading west on River Road South from Salem and turning
north on to Homestead Road or a bit further west on to Browns Island Road South. River
Road South can be reached from Highway 99 East (also known as Commercial Street) in
Salem by turning west onto Owens Street.

Figure 2 is a site area map showing area topography, the waste fill boundary, and monitoring
well locations. Figure 2 is based on a photogrammetric map generated from a May 8§, 2012,
aerial photograph of the site. Figure 3 is an aerial photo of the BI site that also shows well
locations. As indicated on Figure 3, with exception of the western side, BI is surrounded by
the Eola Bend and Minto-Browns Island park complex.

1.2 SITE DESCRIPTION

The Browns Island Landfill operated as the municipal solid waste disposal facility for the
City of Salem and the surrounding Marion County area from April 1967 to September 1986.
Landfilling began in the central portion of the site in 1967 and expanded onto City and
County land in the mid to late 1970s. From 1979 through 1986, landfill expansion was toward
the west onto adjacent private (former Trussell) property. The approximate fill thickness is 35
feet in the older eastern portion of the site and 40 feet in the western area of the landfill.

When the use of the site as a municipal landfill was terminated, there remained an unfilled
area (a former gravel pit) of approximately eight acres near the central portion of the landfill




site. This unfilled area is currently being filled with construction and demolition debris and is
referred to as the Browns Island Demolition Landfill. A composting facility also operates at
the site. The site is owned and operated by Marion County.

The site is situated on a young river terrace consisting of stratified sands with well-rounded
pebbles, gravels, and cobbles. The aggregate quarry located to the west of BI is mining this
material. Underlying the young alluvium deposits are older marine sedimentary rock deposits
consisting of tuffaceous siltstone and sandstone. Groundwater flow at the site is primarily
toward the northeast, toward the river, with the Willamette River functioning primarily as a
discharge boundary, but occasional as a recharge boundary dependent upon river stage. The
base of the uppermost aquifer at the site is at the top of the older marine sedimentary rock
unit.

1.3 SITE MONITORING PROGRAM

The site groundwater quality monitoring network consists of 13 monitoring wells (MW-5,
MW-8a/b/c, MW-9a/b, MW-10b/c, MW-12a/b, MW-15, MW-16, and MW-17). There are
also 13 inactive monitoring wells (MW-1a/b/c, MW-2a/b, MW-6a/b/c, MW-7a/b, MW-10a,
MW-13, and MW-14) at the site. The locations of these wells are shown on Figures 2 and 3.
Well MW-5 is an on-site water supply well. Static water levels are collected from both active
and inactive wells.

The first monitoring well at the site was installed in 1973 and additional wells have been
installed over time as the groundwater quality monitoring program has been modified and
adjusted. Monitoring wells installed prior to 1980 were completed as single, double, or triple
installations. All active monitoring wells are equipped with dedicated bladder sampling
pumps. As described in Section 5.5.2, low-flow sampling methodology is used to collect
groundwater quality samples with the exception of MW-5. All active wells at the site can be
accessed by either gravel roads or dirt access paths.

Site monitoring development, history, and water quality conditions are presented in Section 2
of the EMP. Additional detail on site operations, geology, and hydrogeology are presented in
Section 1.4 of the EMP.




Sampling and Analysis Plan

Browns Island Landfill

Marion County, Oregon

Marion County Department of Public Works

2. WATER QUALITY MONITORING LOCATIONS

This section describes the established water quality monitoring and water level measurement
locations at the site.

The existing groundwater quality monitoring network consists of 13 wells. One of these wells
(MW-5) is an on-site water supply well. There are also 13 inactive monitoring wells. Table 1
presents a site well summary identifying active, inactive, and abandoned wells. The locations
of the wells listed on Table 1 are shown on Figure 2. With the exception of well MW-5, all
wells are two-inch diameter PVC monitoring wells.

Table 2 presents a monitoring schedule for the BI. Semi-annual monitoring is completed at
the site. Table 2 identifies the frequency of analysis for the DEQ-approved parameter groups.
All 13 active monitoring wells are sampled during a compliance monitoring event. Table 3
identifies the analytes included in each of the parameter groups identified in Table 2.

Static water level measurements are collected from both the active and inactive wells listed in
Table 2 during each semi-annual compliance monitoring event. Compliance periods are
indicated on Table 2.

Three surface water level measurement points (entrance slough, east slough, and Willamette
River) are also measured at the site to evaluate surface water/groundwater interaction. The
locations of these surface water level measurement points are shown on Figures 2 and 3. The
on-site Willamette River measurement point was used to determine the difference between
Willamette River stage elevations and at the site. The Willamette River stage elevations are
measured at the U.S. Geological Survey (USGS) staff gage at the Marion (Center) Street
Bridge (station 14191000, located 2.5 miles downstream of the site). Through a series of
comparative measurements, the vertical difference between the two river stage measurement
locations was determined to be approximately 6.01 feet (i.e., the elevation of the on-site river
stage measurement location is approximately 6.01 feet higher than the Center Street USGS
gage location).The readings from the entrance slough and east slough points are collected
during each semi-annual monitoring event along with monitoring well static water level
measurements. Willamette River stage level associated with a semi-annual monitoring event
is determined as described above.




3. SAMPLING DATES

This section identifies the compliance sampling periods for the site. Table 2 provides a
summary of the information presented in this section.

Groundwater quality samples, to be submitted for analytical laboratory testing, are to be
collected at the frequency identified on Table 2. The sampling frequency of the 13 monitoring
wells is semi-annual. The compliance groundwater quality sampling periods for the site are:

e  Spring: March 1st through May 31st.
e Fall: September 1st through October 3 1st.

The locations and analytical requirements for the groundwater quality sampling events at the
site are also presented in Table 2 and shown on Figure 2.

The collection of water level measurements at the site will also be completed during each
semi-annual compliance sampling event. Static water level measurements are to be collected
from the active and inactive wells listed in Table 2. Surface water stage readings from the two
established staff gauges are also to be collected during each semi-annual monitoring event.
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4. SAMPLING PARAMETERS

The chemical parameters to be analyzed for in the groundwater quality monitoring program at
BI are identified in Table 3. Table 3 also presents the method of analysis and the laboratory
method reporting level for each parameter. Table 2 identifies which parameter groups are to
be analyzed at what location for a given compliance sampling event.

The facility’s long-term water quality monitoring program was optimized in 2011. The
optimized list of parameters considered the site’s historic analysis schedule and list of
parameters, site groundwater quality conditions, site-specific contaminants of interest, closure
permit requirements, and most probable beneficial use that could be impacted by groundwater
conditions at the site. This analysis resulted in the BI Indicator Parameters listed on Table 2.
The BI Permit Parameters, which are also presented on Table 2, represent a more extensive
(full sweep) list of parameters originally referenced in the facility’s closure permit. BI
Indicator Parameters were utilized beginning with the fall 2011 event consistent with Table 2.
As indicated on Table 2, analysis is completed on BI Indicator Parameters except during even
year (i.e., 2014, 2016, etc.) fall events.

Table 4 presents a list of the volatile organic constituents (VOCs) that are identified under
EPA Test Method 8260, the MRL of each analyte, the Numerical Groundwater Reference
Levels (based on OAR 340-40-020), and the EPA Drinking Water Standard maximum
contaminant levels (MCLs). The proposed MRL of a given constituent should be no greater
than ten-percent of the constituent’s state/federal water quality standard, if such a standard
exists.



5. SAMPLING PREPARATION

This section describes activities that need to be completed prior to a sampling event. These
activities include communication with the laboratory, notifying the DEQ, establishing a
sampling schedule, and site access preparation.

5.1 LABORATORY NOTIFICATION

The current designated laboratory for water quality analysis of samples collected at the site is:

Apex Laboratories

12232 SW Garden Place

Tigard, Oregon 97223

(503) 718-2323 Fax (503) 718-0333

The designated laboratory should be contacted at least one week prior to sampling and
notified of an upcoming sample event. The laboratory will provide, upon request, sample
cooler(s), appropriate sample bottles with preservatives, sample labels, chain of custody
forms, and custody seals.

Table 2 identifies the locations to be sampled, the parameter groups to be analyzed, and the
sampling schedule. Table 3 identifies the parameters and chemicals present in each parameter
group identified in Table 2. Table 4 lists the analytes and the maximum contaminant levels
for VOCs by EPA Method 8260.

Table 5 presents appropriate sample containers, preservatives, holding times, and applicable
comments. Note that nitrate has the shortest hold time of 2 days.

The laboratory needs to be informed of the following:

e The specific parameters/analytes requiring analysis as identified on Table 3. Table 2
presents the parameter groups to be analyzed, sampling frequency and schedule.

e The number of samples to be collected. Currently 14 samples will be collected during
a groundwater quality monitoring event. This includes a sample from each well (13
samples total) plus one additional field duplicate sample set as described in Section
6.1. A field duplicate sample is to be collected for each day of sampling and analyzed
for the same parameters as the associated field sample.

e Common anions and cations are to be field filtered for dissolved species analysis.
Dissolved trace metal species analysis, if scheduled, may also be necessary if the
total suspended solids concentration of the sample is greater than 100 mg/L.

e The need for a laboratory-prepared VOC transport (trip) blank to accompany each set
of VOC samples to and from the laboratory, if analysis for VOCs is scheduled. VOC
transport blank specifics are discussed in Section 6.1.

e If VOCs (by EPA Method 8260) are scheduled, the laboratory needs to also complete
a tentatively identified compound (TIC) analysis for the samples submitted. Analysis
for TICs needs to be indicated on the chain-of-custody. The TIC analysis represents a
library search of detections not on the Method 8260 standard analyte list.
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5.2 DEQ SAMPLING NOTIFICATION

As indicated in Section 10.2 of the closure permit, the Salem office of the DEQ Solid Waste
Program needs to be notified in writing at least ten (10) working days prior to a water quality
monitoring sampling event at the site. The address of the DEQ Western Region Solid Waste
Program is:

Western Region Solid Waste Program
Department of Environmental Quality
750 Front Street Northeast, Suite 120
Salem, Oregon 97301-1039

Ph. 503/378-8240

An email to the DEQ project hydrogeologist assigned to the BI site also serves as an
acceptable form of written sampling event notification.

5.3 DEQ SPLIT SAMPLING EVENTS

As indicated in Section 10.3 of the closure permit, the County must split samples with the
DEQ when requested, and must schedule all requested split-sampling events with the DEQ
Laboratory at least 45 days prior to the sampling event. There are no split sampling events
scheduled at this time.

As noted in Section 10.5 of the closure permit, the DEQ reserves the right to add to or delete
from the scheduled sampling events, sample locations, parameters to be sample for, and to
conduct unscheduled samplings or split sampling. In the event of changes to the split
sampling schedule, the DEQ is to notify the County at least 30 days prior to the sampling
event.

5.4 SITE ACCESS

The site access gate remains unlocked during facility operation hours, which are 8:00 a.m. to
5:00 p.m., Monday through Friday.

The BI on-site operations telephone number is (503) 588-5064.

With the exception of monitoring wells MW-5 and MW-15, all wells are located in areas
serviced by gravel access roads or dirt paths. Inclement weather conditions can reduce
vehicle access to these monitoring well locations, potentially requiring the use of four-wheel
drive. Weather conditions prior to and during a sampling event should be taken into
consideration and planned for accordingly.

5.5 SAMPLING METHODOLOGY

The goal of groundwater quality sampling is to collect samples that are representative of the
water present in the water-bearing zone screened by the monitoring well. This objective is
obtained by purging the well such that water representative of formation (water-bearing zone)
conditions is obtained.




5.5.1 Dedicated Sampling Pumps

Dedicated bladder pumps were installed in the 12 active monitoring wells prior to the fall
2008 sampling event. The on-site water supply well (MW-5) is purged and sampled at a
spigot. The installed bladder pumps are Well Wizard dedicated monitoring systems
manufactured by QED Environmental Systems. Each dedicated sampling pump consists of a
Teflon bladder housed in a PVC tube equipped with an inlet screen. The pumps are
suspended in the well from polyethylene twin tubing that provides an airline and a sample
line. A well cap provides protection and connection points for air and sample discharge lines.
The pumps can be powered by a portable air compressor or a pressured gas bottle and require
a QED pump controller.

The dedicated sampling pumps were installed to limit the potential for cross-contamination
while increasing sample collection efficiency and representativeness. Historically samples
from monitoring wells were purged and sampled using a dedicated PVC bailer stored
(suspended) in each active well. Typically all wells were purged three well casing volumes
the first day of a sample event with samples collected the following day. With installation of
the dedicated bladder pumps, each well was purged three well casing volumes and then
sampled. The collection of samples from the 13 monitoring wells using this method takes two
days to complete. As described below, low-flow sampling methodology is now used. Two
days should still be scheduled to complete a sampling event.

5.5.2 Low-Flow Sampling Method

Use of low-flow sampling methodology was proposed at BI prior to the fall 2011 event. Low
stress (low-flow) purging is used to reduce stress on the water column and minimize
drawdown inside the well in order to limit alterations to the water chemistry and the
mobilization of solids. Low stress purge rates should be from 0.2 to 0.5 liters per minute
(L/min), with less than 1-foot of drawdown. Sampling should occur when the water column
and other parameter measurements have stabilized.

An evaluation of dedicated sample pump discharge rates and resulting water level drawdowns
determined that performance of BI monitoring wells are suited for low flow sampling. Total
drawdowns in BI monitoring wells were observed to be less than one foot and typically less
than 0.1 feet. Due to a portion of the screen interval at shallow well MW-8a typically being
above the water table, this well was determined not to meet the low flow criteria of
maintaining water level above the well screen. The DEQ approved low flow sampling
methodology at Bl in a letter dated August 18, 2011. The approved low-flow sampling for BI
is as follows.

5.5.2.1 Materials
The following materials are used during low stress groundwater sampling:
e  Water level indicator
e Bladder pump controller [MP10 MicroPurge Digital Controller]
e (.25-inch (OD) polyethylene tubing
e Air compressor or nitrogen tank and regulator
e Power source (generator or field vehicle power outlet)
e Graduated cylinder (used to measure pumping flow rate)

e Two graduated 5-gallon plastic buckets
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¢ pH meter
e Specific conductance meter
e Redox meter
e Temperature meter
e Dissolved oxygen meter
e Flow through cell [volume 250 mL] for water quality meters
o Field data sheets
e Sample containers with labels and appropriate preservatives

e Personal Protective Equipment (PPE)

s Decontamination supplies

Table 6 provides an equipment checklist.

5.5.2.2 Sampling Procedure
1.

Open monitoring well monument and remove protective cap situated over top of bladder
pump wellhead plate. Remove dedicated polyethylene discharge tubing from the pump
plate storage access hole. Use the water level indicator to measure and record depth to
water to the nearest 0.01 feet from the surveyed measuring point (top of pump plate water
level access hole used to store discharge tube).

Connect the air compressor (connected to power source) or nitrogen tank to the pump
controller and the controller to the pump connection on the wellhead plate.

Connect the dedicated polyethylene tubing to the pump effluent line on the wellhead
plate. Run the effluent end of the tubing to the flow through cell containing water quality
meter probes. Direct overflow from the flow through cell into the graduated 5-gallon
bucket.

Start compressor or open nitrogen tank control valve and begin purging via the pump
controller.

Adjust pump controller to achieve drawdown stabilization and optimum groundwater
flow rate (0.2 to 0.5 L/min). Record depth to water measurements on the field data sheet
every 3 to 5 minutes. '

Collect water quality indicator parameters every 3 to 5 minutes [representing a full flush
of water in the flow through cell]. The water quality indicators include: dissolved oxygen,
specific conductance, pH, oxidation-reduction potential, and temperature. Groundwater is
considered stable and representative of groundwater in the formation when three
consecutive water-quality indicator readings are within the following criteria:

Groundwater Quality Parameters Stabilization Criteria

Water level +/- 1.00 foot

pH

+/- 0.1 pH units

Specific conductance +/- 5% Slcm

Oxidation-reduction potential +/- 10 millivolts

Dissolved oxygen +/- 10 milligrams per liter




Temperature +/- 1 Degree Celsius

7. Once the groundwater quality parameter stabilization criteria are met, sample collection
can take place. Collect sample from the effluent line of the wellhead, not from the
discharge of the flow-through cell.

8. After sampling is completed, disconnect the air compressor or nitrogen tank from the
pump controller and the pump controller from the well. Disconnect the polyethylene
tubing connecting the pump effluent line on the wellhead and place back in the wellhead
pump plate storage access hole. Reinstall protective cap situated over the top of the pump
wellhead plate. Replace monument cover and lock.

Site monitoring well purging and sampling techniques are also discussed in Section 8.3.
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6. QUALITY CONTROL PROCEDURES

Quality control procedures are designed to ensure that all samples collected at the site are: (1)
consistent with project objectives; (2) identified, handled, and transported in a manner that
ensures the data are representative of actual site conditions; and (3) processed so that
information is not lost in sample transferal. This section details QC procedures that are to be
used at the site.

6.1 FIELD QA/QC

To ensure QA/QC of water quality sample data collected at the BI site, the following
documentation procedures and field duplicate and blank methodology will be employed:

Documentation - All sample collection and equipment handling procedures will be
documented, including the calibration of field measurement equipment. Field
measurement equipment shall be calibrated at the beginning of each day. A
calibration check should be completed during the middle of each day or within 4
hours of calibration and at the end of the field day to determine if instrument drift has
occurred. If drift has occurred, the instrument shall be recalibrated. Calibration of
field measurement equipment will be documented in the field report form or
sampling notebook. Documentation of water quality sample collection and associated
sampling equipment will be recorded on the site field sampling forms (Attachment
1). Sampling field data sheets will be used to document sample collection at each
water quality monitoring location.

Transport (trip) Blank — Water quality sampling events that include the analysis of
VOCs will employ a VOC transport blank to accompany sample shipment. The VOC
transport blank will be prepared by the laboratory and will accompany the laboratory
prepared sampling kit (laboratory-provided bottles and coolers) to and from the site.
The transport blank will be preserved in the same manner as the other VOC samples.
All VOC samples collected during a specific sampling period are to be stored in the
cooler that contains the VOC blank.

Equipment Blank - An equipment blank will be collected on a daily basis only when
nondedicated pumps or bailers are used for the collection of a water quality sample.
Wells at the site are equipped with dedicated sampling pumps that will be used for
the collection of water quality samples.

Field Duplicate - A field duplicate "blind" sample will be collected. The purpose of
the field duplicate is to evaluate the precision associated with sample collection,
preservation, and storage, as well as with laboratory procedures. Field duplicate
samples will be collected at a minimum frequency of one every sampling day or one
for each subsequent 10 samples, whichever is greater. The "blind" field duplicate
sample will be collected immediately following collection of the original sample
(e.g., VOC sample collection followed by field duplicate VOC sample collection,
etc.). The field duplicate will be submitted for the same analysis as the original
sample it is duplicating. The identity of the field duplicate (commonly designated
FD) and the sampling date (e.g., FD-4/22 is a blind field duplicate collected on April
22nd) will be recorded on the site sampling field data form for the location from
which it was collected. On the field duplicate sample containers and the chain-of-
custody form, the blind field duplicate will be labeled in the manner described.




6.2 LABORATORY QA/QC

Water quality samples collected from the BI will be submitted for analysis to the designated
contracted analytical laboratory. A copy of the current designated analytical laboratories
Quality Assurance Plan/Program (QAP) is presented in Attachment 2. Included in the QAP
are laboratory procedures regarding: routine equipment calibration to standards of known
concentrations; the analysis and reporting of results of laboratory method blanks, duplicates,
and matrix spikes for all analytes on schedules appropriate for the analytical methods used,;
the reporting of the accuracy and the precision data for the analysis period; and the reporting
of the percent recovery of surrogate spikes in each sample analyzed for organic analytes. The
contracted analytical laboratory report shall include a Quality Control Data Report which
presents method blank and surrogate standard results.

The contracted analytical laboratory should implement a data validation policy that requires
all data generated by the laboratory to be subjected to at least three levels of review before
being released. This data generation, validation, and review process should be included in the
contracted laboratory’s QAP. During preparation of the draft report, the laboratory’s
information management system should be programed to automatically check for and list any
sample results involving out-of-control QC samples, modified analyte lists, or any special
flags which may have been assigned by the primary or secondary reviewers. Generation of
the final report is accomplished when the laboratory Project Manager generates and saves the
electronic version of the draft report to a centralized electronic archive and then prints the file
on laboratory letterhead. In order to ensure consistency between the different formats of
analytical data, electronic data files electronic data deliveries (EDDs) are produced from the
laboratory information management system at the same time the hard-copy final report is
generated.

The existing Bl groundwater quality database is in Microsoft Access format and includes
groundwater quality data, dating back to April 1985. As new site water quality data is
obtained, EDDs from the laboratory are directly transferred into the database. This database
update methodology increases data transfer efficiency and reduces data entry errors. The
existing database provides various types of data reports and formats.
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7. SITE SAMPLING FIELD DATA DOCUMENTATION

Site sampling documentation will be completed using a field report form and a sampling field
data form (sampling form). Copies of these sampling forms should be reproduced on water-
proof paper. A copy of the sampling form is presented in Attachment 1.

Field Report Form - The field report form is used to record general information including
field instrumentation calibration results, site conditions, and other relevant information
associated with the sampling event. Examples of site condition comments include
observations of odors from a source other than a sampling point, smoke, and visible ash
fallout.

Sampling Form - The sampling form, to be completed at each water quality location during
each sampling event, provides a format to document sample acquisition information. A copy
of the sampling form will be submitted with each water quality monitoring event report.

The following information will be recorded during each water quality sampling event:

e General sampling information (i.e., semi-annual sampling event, field sampling
personnel and other relevant specifics). This information should be recorded on both
the field report and sampling forms.

e  Weather conditions at the time of the sampling event (temperature, precipitation, and
wind). This information should be recorded on the field report form and/or in the site
sampling field notebook.

e TField instrument calibration documentation noting the time and measured value of a
known standard.  Field equipment to be calibrated includes: pH, specific
conductivity, dissolved oxygen, and reduction/oxidation potential (ORP) meters.
Calibration information will be recorded on the field report form or on a separate
calibration sheet.

e Well purging actions will be recorded on the sampling form for each monitoring well
sampling location, and should include: depth to groundwater prior to and during
purging; time and date of well purging; and the actual volume purged from the well
prior to sample collection.

e Field parameter measurements noted during water quality sampling at a given
location. Field parameter measurement information will include the time of
measurement, the amount of water removed at the time of the measurement (at
monitoring well locations), temperature, pH, specific conductivity, dissolved oxygen
readings, and ORP. Included with field measurement data will be notations of the
appearance of the sample (e.g., color, turbidity, and other observations). This
information will be recorded on the sampling form. Field parameter monitoring is
discussed in Section 5.2.2.

e Type of purging and sampling equipment used at each well location will be recorded
on the sampling form.

e Sampling deviations, problems, or other pertinent information at a water quality
monitoring location will be documented in the remarks section of the sampling form.

e The name and location of the laboratory, the use of chain-of-custody documentation,
shipment method, and documentation of any split samples collected will also be
noted on the sampling form.



Errors made on the sampling form or on the field report form will be crossed out with a single
line and initialed by the field representative. Necessary corrections will be entered next to the
error.
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8. WATER QUALITY SAMPLING PROCEDURES

The goal of water quality sampling is to collect samples that are representative of a water-
bearing formation or a surface water location. Specific monitoring well sampling procedures
are organized as follows:

e Description of the sample location

e  Water level measurement

e Well purging

e Field parameter measurements and instrumentation calibration
e Sample collection

The sampling form, presented in Attachment 1, provides a format on which to record and
document the collection of water quality samples at the site.

The field report form will identify the facility name (BI), the type of sampling event being
completed (semi, verifications, etc.), the weather conditions, the name of the sampling crew
and their association, and any comments on site conditions (i.e., odors coming from a source
other than a sampling point, smoke, and visible fallout).

8.1 DESCRIPTION OF SAMPLE LOCATIONS

The condition of the well will be documented. Details will include the condition of the
protective casing and its cap, the condition of the well casing, the well's security (i.e., is it
locked), and the condition of the concrete pad, if present. Visual damage or impeded access
to the well will be detailed in the remark section of the site sampling field form. Gaseous
odor in or around the well, if present, needs to be noted and described.

8.2 WATER LEVEL MEASUREMENT

Depth to groundwater in all monitoring wells at the site will be measured within a period of 4
hours to limit the possible effects of diurnal and barometric pressure. These water levels will
form a data set used to construct a potentiometric map of the site and evaluate groundwater
flow direction. The water level measurement reference point is the top of the exterior casing
on all wells and piezometers. Reference point elevations are identified in Table 1.

Water level measurements will be collected prior to disturbing or purging the well. The depth
of water in each well will be measured with an electric water level indicator from the top of
the PVC well casing to the nearest 0.01 foot. The water level indicator will be rinsed with
deionized water before use in each well, and will be washed with a non-phosphate detergent
and then fully rinsed prior to and at the end of each field day. Section 10 discusses
decontamination procedures to be used at the site. All water level measurements will be
recorded on the appropriate field sampling forms.

8.3 MONITORING WELL PURGING

Purging methodology for the active monitoring wells is described in Section 5.5.2.

Well MW-5, the on-site supply well, is purged by opening the hose bib tap located on the east
exterior side of the pump house. This is the closest discharge point to the well head. A hose
needs to be attached to the tap to direct water away from the pump house. The minimum



discharge period from the exterior east pump house tap is 10 minutes. The average measured
discharge rate at the tap is 10 gallons per minute. This period of time will remove at least one
well casing volume based on well depth and its static water level. At minimum, the pump in
the supply well should come on during discharge from the tap. The operation of the pump can
be heard outside the well house located on the north side of the pump house. During purging
of well MW-5, field parameters and discharge rate will be measured. Measurement of field
parameters should be completed at start of purging, at around 5 minutes, and during sample
collection. Following completion of MW-5 purging, the hose shall be removed from the tap,
the flow rate from the tap reduced to a slow steady flow, and the sample collection from the
tap can proceed.

8.4 MONITORING OF FIELD PARAMETERS

Monitoring of field parameters during purging is described in Section 5.2.2.

All field parameter measurement equipment will be portable such that measurements are
collected at the sampling location.

8.5 SAMPLING PROCEDURE

Water quality samples will be collected from the established monitoring points by the
following procedures.

Groundwater sampling procedures for monitoring wells is described in Section 5.2.2.
Groundwater quality samples will be collected using the following guidelines:

e  Water will be discharged directly into the bottle that has been specifically prepared
for a specific constituent or set of constituents. Water will be discharged slowly down
the inside of the container to reduce aeration.

e Field-filtered samples include common anion and cation parameters and trace metals
as listed in Table 3. Field-filtered samples will be collected using a Gelman Sciences
or similarly designed in-line disposable 0.45-micron copolymer high capacity filter.
A new filter will be used at each sampling location.

e 40-mL vials used for volatile organic analysis (VOA) will be filled using a low-flow
filling technique. This technique making sure water flow into the bottle is under low
pressure and controlled to reduce agitation, bubbling, and potential lost of
preservative. The Teflon-lined screw lid will be placed on the VOA vial so that no air
bubbles are trapped in the vial. When the lid is secure, the vial will be inverted and
tapped to evaluate the presence of bubbles. If bubbles are present, the lid will be
removed and additional sample volume added. The lid will be secured and checked
for air bubbles, as before.

e DPlastic bottles without preservatives should be filled completely to minimize air
contact. Glass bottles, other than total organic carbon containers, should be filled
only seven-eighths full to allow room for liquid expansion.

e Appropriate sample containers and preservatives for each constituent or group of
constituents are listed in Table 5. Sample containers will be supplied by the
laboratory with the appropriate preservative. The laboratory will certify that the
provided containers were prepared according to appropriate EPA protocol.
Containers will be placed into coolers containing ice or Blue Ice immediately after
the samples have been collected.



Sampling and Analysis Plan

Browns Island Land(fill

Marion County, Oregon

Marion County Department of Public Works

Samples preserved with acid should be spot-checked in the field to determine if the
pH is less than 2, as required. A few drops of the preserved sample can be poured
onto a low-range pH test strip to check the pH. Additional acid preservative should
be available to adjust the pH, if needed. VOC samples cannot be checked in this
manner, due to the zero head space requirement. VOC vials are assumed to have
sufficient preservative in them, as supplied by the laboratory.

To limit potential contamination from outside sources, a new pair of latex, vinyl, or
nitrile surgical-type gloves should be donned at each sampling location.

Each sample container will be labeled in a water proof manner indicating sample
location, date, and time. The sample containers should be pre-labeled with sampling
location and type of analysis to be completed. If regular ice is used, labels on the
containers should be covered with clear shipping tape to reduce label illegibility or
removal.



9. DECONTAMINATION

Decontamination procedures are required to remove contaminants from equipment that
comes into contact with the sample matrix (sample contacting equipment) and from ancillary
equipment that has not contacted the portion of sample to be analyzed (non-sample contacting
equipment). The decontamination procedure methods to be employed at BI are based on
standard practices as presented in ASTM Standard D-5088-90, Decontamination of Field
Equipment Used at Nonradioactive Waste Sites.

Sample collection at the BI involves the use of dedicated or disposable sampling equipment
including dedicated sampling pumps. All sampling equipment employed at BI is either
dedicated, removed prior to sample collection, or used once and disposed after use.

Sample contacting equipment are those items that come into direct contact with the sample or
a portion of the sample that will undergo chemical analysis or physical testing. Non-sample
contacting equipment are those items associated with the sampling effort that do not directly
contact the sample.

Decontamination of sample contacting equipment, if used, will receive a non-phosphate
detergent wash followed by rinse with deionized water and then allowed to air dry.

Decontamination of non-sample contacting equipment will receive a non-phosphate detergent
wash and rinsed with deionized water.

Control rinse water will be obtained from a water system of known chemical composition.
The non-phosphate detergent will be Alquinox, Liquinox, or a similar solution. Deionized
water shall be organic-free reagent grade.
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10. SAMPLE PACKAGING AND SHIPMENT

Chain-of-custody procedures will be followed. The following procedures for sample packing
and shipment will be followed:

Double-check that the sample label sticker on the sample bottle has been completed
and that the label identification matches the chain-of-custody form.

Roll up or contain glass containers with bubble-pack and tape, taking care that there
is no glass-to-glass contact. (Plastic bottles do not have to be wrapped with bubble
pack.)

Pack the sample bottles in coolers, preferably keeping all the samples from one
sample location together. Use additional bubble-pack material to provide cushioning
and support between and below sample bottles, especially the large glass bottles.

Use Blue Ice or ice sealed inside two Ziploc bags to cool the samples. Do not use ice
for packing between bottles.

Complete the chain-of-custody form, listing the number of sample bottles in the
cooler. Indicate on the chain-of-custody form which analyses are to be performed (as
indicated in Table 3). Seal the top chain-of-custody sheet in a Ziploc bag and tape it
to the inside lid of the cooler.

Close the cooler and tape it shut by making one complete wrap of banding tape on
each end of the cooler and seal the opening with a custody seal.

Transport the coolers to the laboratory or use the laboratory courier service. Chain-
of-custody forms are to be signed upon sample relinquishment.
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TABLE 2: WATER QUALITY SAMPLE LOCATIONS, FREQUENCY, AND SCHEDULE
SAMPLING AND ANALYSIS PLAN
BROWNS ISLAND LANDFILL

Locations Analytes * Frequency Schedule
Alluvium wells: - Group 1a
Shallow: MW-8a g;gﬂg ;2 Semi-annual Spring and Fall

Intermediate: MW-8b, MW-9b,
MW-10c, MW-12a, and MW-15.

Deep: MW-8¢c, MW-9a, MW-10b, Group 2b

- 3 3 . Every two years in Fall
MW-12b, MW-16, and MW-17. Group 3 Bi-annual beginning in 2006
Marine Sedimentary Rock Group 1a
wells: Group 1b . .

Group 2a Semi-annual Spring and Fall
MW-5 (on-site supply well)
Group 2b Every two years in Fall
Group 3 Bi-annual beginning in 2006
Piezometers: Water levels Semi-annual: all
monitoring wells
MW-1a/b/c, MW-2a/b, Spring and Fall

MW-8a/b/c, MW-7a/b, MW-10a,
MW-13, and MW-14.

NOTES:
* See Table 3, Water Quality Monitoring Parameters, for analytes/parameters included in each parameter

group. BI Indicator Parameter list is applied except during even year Fall events (i.e., Fall 2012, Fall
2014, etc.) when the BI Permit Parameter list is applied.

The semi-annual compliance monitoring periods are:

Spring: March 1* through May 31
Fall: September 1* through October 31,







3/15/2013

TABLE 4: VOLATILE ORGANIC CONSTITUENTS - EPA METHOD 8260

BROWNS ISLAND LANDFILL
SAMPLING AND ANALYSIS PLAN

EPA DW STD. DEQ-GW METHOD
& HEALTH QUALITY REPORT
ANALYTE ADVISORY LEVELS LEVEL
(ug/L) (ugl) (ug/L)
Acetone NEL 10.0
Benzene 5 5 0.500
Bromobenzene NEL 0.500
Bromochloromethane NEL 0.500
Bromodichloromethane (THM) 100 NEL 0.500
Bromoform (THM) 100 NEL 1.00
Bromomethane NEL 5.00
2-Butanone NEL 10.0
n-Butylbenzene NEL 5.00
sec-Butylbenzene NEL 0.500
tert-Butylbenzene NEL 1.00
Carbon Tetrachloride 5 5 1.00
Chlorobenzene 100 NEL 0.500
Chloroethane NEL 1.00
Chloroform (TMH) 100 NEL 0.500
Chloromethane NEL 5.00
2-Chlorotoluene NEL 0.500
4-Chlorotoluene NEL 0.500
1,2-Dibromo-3-chloropropane 0.2 NEL 5.00
Dibromochloromethane NEL 0.500
1,2-Dibromoethane NEL 0.500
Dibromomethane NEL 0.500
1,2-Dichlorobenzene 600 NEL 0.500
1,3-Dichlorobenzene 600 NEL 0.500
1,4-Dichlorobenzene 75 75 0.500
Dichlorodifluoromethane NEL 5.00
1,1-Dichloroethane NEL 0.500
1,2-Dichloroethane (EDC) 5 5 0.500
1,1-Dichloroethene 7 7 0.500
cis-1,2-Dichloroethene 70 NEL 0.500
trans-1,2-Dichloroethene 100 NEL 0.500
1,2-Dichloropropane (1,2-DCP) 5 NEL 0.500
1,3-Dichloropropane NEL 0.500
2,2-Dichloropropane NEL 0.500
1,1-Dichloropropene NEL 1.00
Ethylbenzene 700 NEL 0.500
Hexachlorobutadiene NEL 2.000
2-Hexanone NEL 10.0
Isopropylbenzene NEL 2.00
p-Isopropyl toluene NEL 2.00
4-Methyl-2-pentanone NEL 5.00
Methylene Chloride NEL 5.00
Napthalene NEL 2.00
n-Propylbenzene NEL 0.500
Styrene 100 NEL 0.500
1,1,1,2-Tetrachloroethane NEL 0.500
1,1,2,2-Tetrachloroethane NEL 0.500
Tetrachloroethene (PCE) 5 NEL 0.500
Toluene 1000 NEL 0.500
1,2,3-Trichlorobenzene NEL 1.00
1,2,4-Trichlorobenzene 70 NEL 1.00
1,1,1-Trichloroethane (1,1,1-TCA) 200 200 1.00
1,1,2-Trichloroethane 5 NEL 0.500
Trichloroethene (TCE) 5 5 0.500
Trichlorofluoromethane NEL 0.500
1,2,3-Trichloropropane NEL 0.500
1,2,4-Trimethylbenzene NEL 1.00
1,3,5-Trimethylbenzene NEL 0.500
Vinyl chloride 2 2 0.500
o-xylenes NEL 0.500
m,p-xylenes 10,000 NEL 1.00
NOTES:

NEL = NO ESTABLISHED MCL.

* TOTALS FOR ALL THM'S COMBIND CANNOT EXCEED 0.008 mg/L.

Table04_VOC list.xlsx




TABLE 5: Water Quality Sample Containers, Preservatives, and Holding Times

Browns Island Landfill
Sampling and Analysis Plan

septum caps

Analytical Volume Container Holding
Parameter Method Required (mL) Type Preservative Time
Indicator Parameters (Group 1b)
Total Alkalinity 310.1 250 Plastic Cool, 4°C 14 days
Total Dissolved Solids (TDS) 160.1 1,000 Plastic Cool, 4°C 7 days
Total Suspended Solids (TSS) 160.2 1,000 Plastic Cool, 4°C 7 days
Chemical Oxygen Demand (COD) 410.4 1,000 Plastic H,S0, to pH <2; Cool, 4°C 28 days
Total Organic Carbon (TOC) 415.1 100 Glass H,S0, to pH <2; Cool, 4°C 28 days
Common Anions and Cations (Group 2a)
Calcium 200.7/6010 500 Plastic HNO; to pH <2 6 months
Magnesium 200.7/6010 500 Plastic HNO; to pH <2 6 months
Iron 200.7/6010 500 Plastic HNO; to pH <2 6 months
Manganese 200.7/6010 500 Plastic HNO; to pH <2 6 months
Sodium 200.7/6010 500 Plastic HNO; to pH <2 6 months
Potassium 200.7/6010 500 Plastic HNO; to pH <2 6 months
Ammonia-Nitrogen 350.1/350.3 500 Plastic H,SO, to pH <2; Cool, 4°C 28 days
[Nitrate-Nitrogen 300.0 500 Plastic Cool, 4°C 48 hours
Bicarbonate (HCO;) SM2320B 500 Plastic None 14 days
Sulfate 300.0 500 Plastic Cool, 4°C 28 days
Chloride 300.0 500 Plastic None 28 days
Dissolved and Total Trace Metals (Group 2b)
Arsenic 200.8/6020 500 Plastic HNO; to pH <2 6 months
Barium 200.8/6020 500 Plastic HNO; to pH <2 6 months
Cadmium 200.8/6020 500 Plastic HNO; to pH <2 6 months
Chromium 200.8/6020 500 Plastic HNO; to pH <2 6 months
Cobalt 200.8/6020 500 Plastic HNO; to pH <2 6 months
Copper 200.8/6020 500 Plastic HNO; to pH <2 6 months
Lead 200.8/6020 500 Plastic HNO; to pH <2 6 months
[Nickel 200.8/6020 500 Plastic HNO; to pH <2 6 months
Vanadium 200.8/6020 500 Plastic HNO; to pH <2 6 months
Zinc 200.8/6020 500 Plastic HNO; to pH <2 6 months
Volatile Organic Compounds (VOCs) (Group 3)
Glass with
8260/524.2 3/40-mL vials Teflon-lined HCL to pH <2; Cool, 4°C 14 days

INOTE:

Information from U.S. EPA "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods" (SW-846).

Table05 Sample Container_Pres_Holds.xlsx
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TABLE 6
BROWNS ISLAND LANDFILL - MARION COUNTY

EQUIPMENT CHECKLIST
Monitoring Wells Shipping
OKeys (unlock wells) OSample containers (from lab)

O5-gallon bucket (track purge volume)
OCell phone and contact numbers
COMap of boring locations

Field Parameter Measurements
OWater level indicator (reads to 0.01 ft)
OpH meter with buffers

OConductivity meter with standards
ODissolved oxygen meter
OThermometer

OOxidation/Reduction meter

OSpare meter batteries

ODistilled decon rinse water

Documentation

OAdhesive labels for sample containers (from lab)
OBall point pen, pencil, and indelible ink pen
OClipboard

OSampling field notebook (water-proof paper)
OSampling data sheets (on water-proof paper)
OCustody sheets (from lab) '
OCustody seals (from lab)

OSampling and analysis plan

OMeter operation manuals

Decontamination

OAlconox or trisodium phosphate detergent
ODistilled water

OPlastic tarp

OMedium-side wash brushes

OSurgical gloves

CJRubber boots

OCovers (from lab)

Olce or blue ice

OZip-loc and/or bubble bags
OStrapping tape

Miscellaneous

OPaper towels

OSmall sledge hammer
OWatch with stopwatch
OKnife

‘OSafety glasses

ODuct tape
UJRain gear
OHeavy rubber outer gloves

Monitoring Well Sampling

OPower source (generator or battery)
OAir compressor or tank w/ regulator
OBladder pump controller
[J0.25-inch polyethylene tubing
OFlow through cell for meters
OGraduated cylinder

ODisposable 0.45 micron filter




ATTACHMENT 1

Water Quality Monitoring Sampling Field Data Sheet




Parametrix, Inc. Well/Sample #

Groundwater Sampling Field Data Sheet

Sampling Event
Project Number Date
Project Name Event
Client Name Sampled by
Casing Diameter: 2” 4 Other
Depth to Water (feet) Purge Volume Measurement Method
Depth of Well (feet) Date Purged
Water Column (feet) Purge Time (from/to)
1 Purge Volume (g) Date/Time Sampled
Time Cumulative  Depth to pH Temp. EC DO Redox Turb.
(2400 hr)  Volume Water (units) (°C) (US) (mg/L)  (mV) {visual)
(gal) (feet)
Purge Equipment ' Sampling Equipment
Laboratory Date Sent to Lab
Chain-of-Custody (yes/no) Field QC Sample Number
Shipment Method Split with (name(s)/organization)
Well Integrity
Remarks:
Signature




ield Report

Date

Job No.

Project/Location

Weather am:

pm;

Present at Site

The following was noted:




ATTACHMENT 2

Designated Analytical Laboratory Quality Assurance Program
(Please see attached CD)






Clarifications & Definitions
This document is footnoted to reference applicable sections of the 2003 National Environmental Laboratory
Accreditation Conference (NELAC) Standard and the corresponding items on the NELAC 2003 Quality
Systems checklist.

Element: refers to Apex's laboratory information management system. Element is the brand name of the
software marketed by Promium.

This is an uncontrolled copy of a controlled document. Please check with Apex Labs to ensure that this is the
most recent revision of this document.
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Apex Laboratories, LLC
Quality Assurance Manual
Rev No 3, 06/30/11

1. Quality Assurance Policy Statement

This Quality Assurance (QA) Manual summarizes the overall quality system in place at Apex Laboratories,
LLC. The signatures on the front cover serve to document laboratory management's commitment to
upholding the tenets of this QA Manual and the related documents that support the quality system.” The
objectives and policies laid out in this manual are issued under the authority of the Laboratory Director, and
Apex assumes legal responsibility for compliance with them.?

1.1. The objectives of Apex's quality system are summarized as follows:?
a) Produce data that are scientifically valid, defensible, reproducible, accurate and timely.

b) Report data of known quality, representative of the submitted sample and most appropriate to the
end-use of the data.

c) Provide a framework for effective communication of, and adherence to, all applicable method and
regulatory guidelines and client requirements. *

d) Provide a mechanism for continuous improvement and minimize departures from the quality
system.

e) Document the means by which the laboratory's quality objectives (items a-d above) are achieved.
f) Ensure that personnel uphold the laboratory's quality objectives and are fully empowered to do so.°

1.2. °The protocols of the laboratory's quality system fall into two categories: (1) those specific to the
analytical method sources referenced in section 9.1, and (2) those applicable to the laboratory's
operations in general as regulated by the standards of accrediting bodies, including Washington
Department of Ecology (WA DOE) and Oregon Environmental Laboratory Accreditation Program
(ORLAP). Whichever format presents the most stringent QA/Quality Control (QC) requirements takes
precedence, unless specifically excluded.’

a) Analytical procedure and QA/QC requirements specific to an analytical method are included in the
laboratory's standard operating procedure (SOP) for the method. An SOP may cover more than one
analytical method.

b) QA protocols applicable to the laboratory's operations in general are documented as one or more of
the following:

i The QA Manual - references further detailed documentation when applicable and copies may
be footnoted to reference the 2003 National Environmental Laboratory Accreditation Conference
(NELAC) Standard.

ii Apex SOPs - categorized by department, including QA administrative SOPs.

iii Laboratory Policies — address issues applicable to multiple SOPs, usually short enough to not
warrant being a full SOP.

1.3. 8t is the QA Department's duty, with the support of the rest of the management team, to integrate the
quality system into the daily operations of the laboratory. Requirements of the quality systems are
informally communicated through the normal day-to-day interactions of laboratory status and department
meetings, data review, training, addressing analytical problems, etc. For Apex, it is imperative that the
quality system is the framework of the laboratory's function, not a separate aspect of it. Formal periodic
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Apex Laboratories, LLC
Quality Assurance Manual
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documentation of each employee's knowledge of the aspects of the quality system relevant to their job
and their agreement to implement them is achieved by the following:

a)

b)

c)

d)

Each employee reads the QA Manual as part of their initial orientation, and each new revision of it
thereafter.

A training session on the QA Manual and relevant QA SOPs and policies is given by a member of
the QA department at least once a year.

New policies are communicated via email and are made available electronically.

Analysts review their method SOPs against current published methods annually.

2. Laboratory Ethics and Data Integrity®

Apex Laboratories, LLC, has an internal program in place to create an ethically sound culture and ensure
data integrity. Apex’s ethics program is described in detail in Apex SOP Q-101 Code of Ethics.

2.1. Ethics Training

Apex's ethics program is supported by many components of the quality system and includes annual
ethics training for all employees that covers:

a)

b)

c)

d)

Detection, evaluation and remediation of any improper, unethical or illegal actions.

Management's responsibility to provide personnel with the resources and authority to carry out their
work in accordance with the quality system and ethics program.

Prevention of any undue pressures or influences (internal or external) that may adversely affect the
quality of work. '°

The agreement of personnel, and the laboratory as a whole, to not participate in any business or

activity that could:™

i Pose a conflict of interest,

ii Compromise the integrity of the data generated by the laboratory or client confidentiality, or

iii Undermine the laboratory's compliance with safety and/or hazardous waste disposal
regulations.

Each new employee receives ethics training as part of their orientation. A signed ethics agreement
is kept in each employees training file. Lab-wide refresher training for the ethics program is given
annually by the QA department. This training is documented by dated signatures of those attending
the training session. Training signature sheets are kept on file in the QA department.

2.2. Documentation and Tracking

Data integrity issues are documented in order to track any further investigation or follow-up that may be
required and to provide a historical record in case of further incidents.

a)

Documentation may include:
i Data review or internal audit findings and subsequent corrective action,
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b)

Apex Laboratories, LLC
Quality Assurance Manual
Rev No 3, 06/30/11

ii A non-conformance report with subsequent corrective action, or

iii In cases where confidentiality is an issue, and/or the ethical concern is not directly associated
with any specific data, documentation as a Code of Ethics Non-Conformance Report may be
kept by human resources in the appropriate personnel file.

In order to track the occurrence of data integrity and/or ethical concern issues for periodic
assessment of the Quality System, (the annual QA Report to Management, etc), the QA department
keeps a record of all Code of Ethics Non-Conformance Reports kept in personnel files.

Apex maintains that the greatest deterrent for inappropriate action is a corporate climate of personal
accountability and commitment to the highest degree of integrity in all actions of the laboratory and
its staff members.

3. Client Services

3.1. Acceptance of Work™ - The Project Manager is responsible for reviewing the technical and service
requirements of any request to provide analytical testing prior to accepting the work. This includes a
review of the capacity and capability of each department involved, taking into consideration factors such
as laboratory accreditation, instrumentation, methodology, staffing, turn around times, reporting levels and
specialized project requirements. The laboratory will not accept samples for in-house analysis where
capability or capacity is exceeded.

a)

b)

A client's request for work is documented, at a minimum, by a submitted chain of custody (COC)
and may be include further documentation such as a Quality Assurance Project Plan (QAPP) or
Sampling and Analysis Plan (SAP) from the client.

Apex makes every effort to clarify and document project requirements and provide the most

appropriate analytical support:

i Ifimpropriety of sample handling or sample containers is significant enough to potentially
compromise data integrity, the client is notified for the option of re-sampling or qualification of
the data.

ii If samples are of an atypical matrix, Apex has a protocol in place to ensure appropriate sample
preparation and analytical methods are applied and thoroughly documented.

ili Any incongruities between a client's request for work and the laboratory's ability to perform the
analyses are resolved prior to commencing work.

Review of any request for work is documented in the project file, at a minimum as review of the
COC and sample receipt confirmation sent to the client. More extensive requests that include a
contact or QAPP, etc., entail further documentation and approval signatures.

3.2. Apex's Statement of Qualifications includes a list all test methods the laboratory is able to perform and
the extent of accreditation for each test method and applicable matrix." The laboratory's protocol for
development and validation of alternative methodologies is documented as Apex SOP Q-108.

3.3. Amendments, Deviations & Complaints — Pertinent client communications during routine samples
analyses may be documented as notes in the project file or retained electronically as emails or entries in
Element."*

a)

Amendments to a client's request for work (whether a COC or QAPP, etc.) are reviewed as above
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and are communicated to the appropriate personnel and documented accordingly.'

b) If there are changes in Apex's accreditation status relevant to a client's work or the laboratory
deviates from the agreed upon protocols during performance of the work, such changes are
communicated to the client for timely resolution and are documented accordingly.

3.4. Apex is amenable to client's request to monitor laboratory performance through project specific QC,
split samples, performance test samples, and/or client audits."

3.5. Any complaint a client has against the laboratory's service or reported data will be handled by the
appropriate management or QA personnel. The extent of corrective action and documentation warranted
will be determined by the nature of the compliant and may include an amended Analytical Report, a non-
conformance report and/or inclusion in the annual QA report to management.

4. Organization & Responsibility

4.1. Apex is an independently owned and operated laboratory and is not part of a larger organization. The
laboratory does not perform business activities other than those associated with environmental testing,
therefore the potential for conflict of interest in the roles of key personnel is minimal.” The laboratory's
management team consists of the Laboratory Director, the Technical Manager, the Business Director and
the QA Manager. The laboratory management and quality systems cover all work conducted by Apex
personnel at the laboratory facility or on behalf of the laboratory at a client location.?

Employees may fill multiple roles in the laboratory in order to provide coverage in all areas at all times.
Each employee is fully trained in any new tasks they are assigned, and must demonstrate proficiency
before being allowed to work independently on client samples. Where applicable, the organizational chart
(Figure 1.) shows an employee's secondary responsibilities in parentheses under the appropriate
department.

4.2. Organizational Structure

The organizational chart (Figure 1.) depicts the structure of the laboratory organized per department and
the independent relationship of quality assurance, technical operations and business development.?'
Personnel responsible for supervising the work of a department are bolded on the organizational chart.
No name bolded for a department indicates that all personnel are at an equivalent experience level
sufficient that supervision other than by the Technical Manager is not required.?

The organizational chart and position descriptions below, in conjunction with the Code of Ethics (Apex
SOP Q-101), define the responsibility, authority and interrelationship of personnel responsible for data
integrity.

4.3. Job descriptions of key positions?

A brief job description for key positions within the laboratory are given below. The names of personnel
filling these positions are given in the organizational chart (Figure 1.) and Apex’s Statement of
Qualifications (SOQ) contains detailed descriptions of their relevant experience. Deputies assigned in the
absence of the key positions (Laboratory Director, Technical Manager, Business Development Manager
and QA Manager) are indicated on the organizational chart (Figure 1.)*

a) Laboratory Director - Responsible for the overall laboratory functions, including daily laboratory
operations and adherence to technical standards. The Laboratory Director works in conjunction with
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b)

d)
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the Technical Manager and Quality Assurance Manager to ensure that adequate technical and
staffing resources are available for the work being performed. Responsibilities also include project
management and reporting, as well as purchasing, facilities management and supervision of
laboratory employees.

Quality Assurance (QA) Manager - The Quality Assurance Manager role will be filled by someone
who meets the minimum requirements of the 2003 NELAC standard Section 5.4.1.5.i, including
general knowledge of analytical methods performed by the laboratory and documented quality
assurance training.

Responsible for developing, implementing and maintaining the laboratory's Quality System.
Ensures that the Quality System is relevant to laboratory operations and complies with analytical
methods and applicable standards.?

Duties: #

i  Oversees the auditing of laboratory and system operations, and any necessary corrective
actions.

ii  Oversight of QA/QC data review & assessment of compliance with laboratory quality objectives,
independent of any outside influences.

ili Works in conjunction with the Technical Manager to determine the minimum qualifications for all
technical positions.

iv Ensures that personnel are appropriately trained and that training is documented. Maintains
training records.

v Maintains laboratory accreditations, including proficiency testing® **and communicates with
state and federal agencies regarding all accreditation matters.

vi Communicates the ongoing status of Quality System compliance to management, including the
Annual Quality Report to Management referenced in Section 19.3 of this manual.

vii Maintains current revisions of controlled documents including the Quality Assurance Manual and
SOPs.?®

viii Maintains method development and validation documentation, including MDL studies.

Technical Manager - The Technical Manager role will be filled by someone who meets the
minimum requirements of the 2003 NELAC standard Section 4.1.1.1%

Responsible for managing the technical functions of laboratory operations, including monitoring
analytical capabilities, ensuring adequate resources, performing technical project assessments and
monitoring the validity of analyses performed and data generated to assure reliable data. The
Technical Manager oversees method development and manages laboratory data systems, including
the LIMS system and electronic infrastructure, along with report and deliverable design. The
Technical Manager works in conjunction with the Quality Assurance Manger to determine the
minimum qualifications for all technical positions and ensure adequate training.*® The Technical
Manager also works closely with the Quality Assurance team to implement and maintain the quality
system, and ensure adherence to it.*’

Business Development Manager - Responsible for business development and client relations,
including determination of the laboratory’s ability to meet project specifications. In conjunction with
the Laboratory Director, the Business Development Manager performs client project management
and reporting activities. Other responsibilities include overseeing sample receipt and courier
operations.
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Project Manager (PM) — Responsible for primary contact with the client. The PM is responsible for
clarifying client requests and monitoring the laboratory's performance in relation to the work
performed. The PM advises clients of any subcontracting of work whether because of unforeseen
reasons or on a continuing basis and gain approval from the client for such work, preferably in
writing. Produces and reviews final reports for completeness and accuracy. The PM must also
ensure client confidentiality.

Sample Receiving Supervisor - Reports to the Business Development Manager. Supervises
sample control technicians who are responsible for sample receipt and login, including the
completeness of all sample receipt documentation for incoming samples and projects. Sample
Control Technicians also prepare sample bottles, fill client bottle requests and coordinate delivery of
sample containers for client sampling and subsequent sample pick-up.

Laboratory Analyst - Responsible for preparation and/or analysis of samples in accordance with
the relevant SOP and published method(s). Depending on their documented level of experience,
analysts may also be responsible for training other analysts, data entry and review, instrument
maintenance, preparation of analytical standards, and initiation of non-confromance reports.
Analysts may be assigned additional secondary roles, such as serving on the safety committee,
coordinating waste disposal activities, or working in a different department in the laboratory. In all
aspects of work conducted, analysts are responsible for compliance with Apex's quality system,
including the Code of Ethics' right of refusal and full disclosure (sorP Q-101 4.2.4 and 4.2.7)

Personnel in key positions and lines of authority are depicted on the organizational chart in Figure 1 at the
end of this document.

5. Training®

The selection of well-qualified personnel, based upon education and experience, is critical to the success
and quality of the laboratory. In order to maintain a qualified staff and provide for personnel advancement
within the laboratory, Apex follows a thorough program of orientation and training as detailed in Apex SOP

Q-103.

5.1. Apex's training protocol is designed to provide a mechanism to document the competence of personnel
and set appropriate goals for individual training.

5.2. Each new employee receives an orientation that includes familiarization with the Apex Orientation &
Training SOP Q-103 and Training Record, the Quality Assurance Manual, the Safety Manual & Chemical
Hygiene Plan (SOP SMO-001) and the Code of Ethics (SOP Q-101).

5.3. The level of experience upon hire, and the continuous training of each employee, is documented in an
individual's Training Record by both the trainer and trainee initialing and dating the appropriate methods
and level of training.

a)

b)

Training is conducted as one-on one instruction by an experienced analyst on the specific analytical
procedure to be performed. Employees are provided with the appropriate SOPs and reference
methods, and are fully trained in all aspects appropriate to the training level of the procedure,
including quality control and safety.

Prior to preparing or analyzing any client samples without direct supervision, an analyst must
demonstrate proficiency in the task through successful completion of a Demonstration of Capability
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(DOC) (Refer to Apex SOP Q-107).
c) Original Training Records are retained in each department for ease of access.

5.4. An individual training file is kept for each employee in the QA department. Each employee training file
contains:

a) A completed Initial Training Signature Sheet to document initial orientation and certify understanding
and agreement to comply with Apex's QA Manual.

b) A completed Training Record Documentation Agreement to certify understanding and agreement to
comply with Apex's training protocol.

c) Acompleted Apex Laboratories Safety & Environmental Orientation form to document initial safety
training.

d) A completed Ethics Agreement and Training Form to document initial ethics training and agreement
to comply with Apex's Code of Ethics.

e) A copy of the individual's Training Record.
f) Asigned hard copy of the individual's annual Demonstration of Capability of Certification Statement.
g) Certificates of any training obtained from external sources.

6. Laboratory Responsibilities

6.1. Lines of Authority - The Laboratory Director is responsible for nominating deputies in the case of the
absence of personnel in management or supervisory positions. The Business Development Manager
assumes this responsibility in the absence of the Laboratory Director.

6.2. Approved Signatories - Apex Laboratories, LLC, provides environmental data for a variety of clientele.
Management level positions are approved signatories for all reported data and controlled laboratory
documents. Alternate signatories may be assigned in the case of an extended absence or leave to ensure
normal work flow.

6.3. Independence of QA - The QA Department has a high degree of independence and authority in the
laboratory’s organization. The QA Department reports directly to the Laboratory Director to review the

work of groups and individuals, and is independent of production pressures that associated with
generating or compiling data.

7. Facilities, Equipment & Supplies®
7.1. Facility
Apex Laboratories, LLC is a 7800 square foot main facility, with a 6000 square foot secondary facility
dedicated to environmental analytical services and divided into separate areas for sample receipt and

laboratory departments. The floor plan is organized in such a manner as to minimize cross contamination
between analytical procedures and maximize work flow efficiency. The laboratory’s floor plan is depicted

Page 12 of 55



Apex Laboratories, LLC
Quality Assurance Manual
Rev No 3, 06/30/11

in Figure 2 at the end of this document.
Apex does not have mobile laboratory facilities. **
7.2. Equipment®®

Apex analysts operate and maintain a wide variety of state-of-the-art analytical instrumentation and
equipment for the performance of a variety of chemical analysis. All instruments and analytical equipment
are subject to service and preventative maintenance procedures per manufacturer instruction to minimize
the occurrence of failure or malfunction. Each instrument used for testing is uniquely identified and has it's
own instrument logbook which is kept near the instrument. All maintenance is documented in the
appropriate instrument logbooks. A detailed list of instrumentation is maintained in Apex’s Statement of
Qualifications for accurate assessment of the laboratory’s capabilities.

7.3. Procurement of supplies

Apex purchases all supplies associated with samples analyses, such as gases, chemicals and sample
containers, from reputable suppliers and maintains records of lot numbers when applicable. Chemicals,
bottles and standards are tested prior to use in the laboratory. Volumetric dispensing devices, such as
glass microliter syringes, must be procured from vendors with ISO 9001 certification, or otherwise be
certified to meet the requirements for Class A glassware.

8. Sample Management

Most samples submitted to Apex Laboratories are sampled by our clients, either directly or through the use
of third party sampling services. Apex provides limited sampling services for storm water monitoring and
other projects. Prior to sampling, clients receive appropriate sampling containers with preservatives from
the laboratory. This service is extended to our clients to ensure that the proper containers are used for the
requested analyses, and that the containers used are clean and contain the appropriate preservative. At
login, sample container information is recorded and Apex may qualify results from samples received in
containers that were not provided by the lab or were sampled in improper containers.

8.1. Analysis Requests

Analytical methods used by Apex are those specified by regulatory agencies such as the U.S.
Environmental Protection Agency (USEPA), including SW-846 methodologies and the Code of Federal
Register Guidelines, ASTM, Standard Methods or state agencies. Any deviations from these methods are
documented in the related Standard Operating Procedures.

Ideally, clients coordinate with the Laboratory Director, Business Development Manager and/or
designated Project Manager prior to sampling to ensure that correct sampling procedures, containers and
preservatives are employed for the analytical method best suited to the matrix and end use of the
analytical data. Chain of Custody (COC) forms accompany all bottle orders to be completed at the time of
sampling, and are provided to clients in bulk for unscheduled projects. If prior planning is not possible,
analysis requests may be made by the client and documented at the time of sample receipt.

Figure 3 at the end of this document is an example of an Apex COC.
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8.2. Sample receipt *

a)

b)

d)

The Sample Control department is responsible for receiving samples from the clients or their
designees. Samples are routinely delivered to the laboratory by the client or sampler, commercial
courier or delivery service (UPS/Fed Ex/DHL), or may be picked up by Apex courier. The COC is
signed by both the client and the sample control personnel or Apex courier upon receipt,
documenting transfer of custody to the laboratory. Commercial delivery services are not required to
sign COCs as long as the cooler has remained sealed while in custody.

When samples arrive at the laboratory, the COC accompanying the samples is reviewed to confirm
that all pertinent information is filled out, including client name and address, project name and
number, sample name and matrix, number of containers, required turnaround time and date /time
sampled. Sample control personnel verify the following parameters:

i Sample containers received correspond to those on the COC, and containers are intact.

ii Sample volume, container, preservation and temperature are correct for requested analyses.

iii Adequate time is allowed to meet holding time requirements for the requested analyses.

iv Samples are not visibly damaged or compromised.

Sample conditions as received are documented using the Apex Cooler Receipt Form form during
cooler receipt and inspection. Once custody is taken, cooler and sample conditions are recorded on
the Cooler Receipt Form, the COC information is checked and entered into Element, Apex sample
labels are printed. Samples are labeled with their unique container identifiers (labels) and placed
into the appropriate storage location prior to analysis. When sample control personnel enter all
pertinent sample information into Element, a work order number is assigned to the sample delivery
group, unique individual sample and container identifiers are created, and the samples are placed
into extraction and analysis queues. Project specific information pertaining to the samples and
requested analyses is also entered into Element when applicable.

If there are any inconsistencies in the chain of custody or problems with sample receipt or login,
they are noted on the Cooler Receipt Form and the Apex project manager is notified immediately
and the client contacted. Detailed descriptions of protocols for all aspects of sample control,
including handling, tracking, acceptance, and storage are contained in Apex SOP L-001 RO -
Sample Receipt, Login, Subsampling, and Subcontracting, and L-003 — Sample Management
Tracking and Storage.

Figure 4 at the end of this document is an example of an Apex Cooler Receipt Form.

8.3. Subcontracting of samples®

a)

b)

When clients request an analysis not performed in-house by Apex employees or exceeds laboratory
capacity, sample control personnel will arrange for the samples to be delivered to and analyzed by a
laboratory with the appropriate certification.

Client notification and approval is required prior to subcontracting of any samples. The certifications
and Quality Assurance Manuals of all subcontract laboratories utilized by Apex should be
maintained by the QA Department. A subcontract COC is prepared to accompany the samples and
document transfer of custody to the subcontract laboratory. Subcontract custody documentation is
retained with the project folder. Apex assumes responsibility for coordinating all reporting and QC
requirements between the client and subcontracting laboratory, along with the release of final data.

Page 14 of 55



c)

Apex Laboratories, LLC
Quality Assurance Manual
Rev No 3, 06/30/11

Subcontracted data is received either electronically or in hardcopy form. The full subcontractor's
report is included with our Apex report to the client. When possible, the subcontracted data is
included in the text of the Apex report and identified as subcontracted data.

See also Apex SOP L-001 - Sample Receipt, Login, Subsampling and Subcontracting, Section 6.1.

8.4. Sample Handling

a)

b)

Storage

Samples are stored in accordance with conditions listed in the individual methods. All soil samples
and all water samples, except acid preserved samples for metals analysis only, are refrigerated and
maintained at less than 6°C, but not frozen. Acid preserved polyethylene bottles for metals
analyses only are stored at ambient temperature in a designated storage location. Samples stored
away from all standards, reagents, food and other potentially contaminating sources. Client sample
storage location is documented in Element.

Tracking

Prior to commencing work on a set of samples, the extractionist or analyst will create a bench sheet
in Element and add the desired samples to the batch by selecting the bottle to be used. The bench
sheet is used to track information relating to all aspects of extraction including sample amount, date
and time of extraction, person performing the work, spike standard IDs and amounts, along with any
comments relevant to the sample or samples in the batch. Sample analysis may be tracked by
creating an analytical sequence in Element for organics analyses including GC and GC/MS
techniques. Analytical batches and sequences are assigned unique identification numbers by
Element.

Disposal

Refrigerated samples are kept at 6°C for the remainder of the month in which they are received and
the following month. Samples are retained for at least two full months after receipt. Samples are
then disposed of according to laboratory determined disposal procedures which meet DEQ
guidelines. Samples deemed hazardous may be returned to the client.

9. Environmental Test Method Selection, Validation & Documentation

Apex Selects methods for environmental testing which meet the needs of the client and which are
appropriate for the environmental tests it undertakes.

9.1. Method Sources

Most of the analytical methods used by Apex are those specified by regulatory agencies such as the U.S.
Environmental Protection Agency (USEPA), or the Code of Federal Register (CFR) Guidelines. The
following is a partial list of method references used by Apex:

a)

b)

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, U.S. Environmental

Protection Agency, SW-846, 3rd Edition, September 1986, Update |, July 1992 and Update I,
September 1994,

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, Revised 1983.
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c¢) Standard Methods for the Examination of Water and Wastewater, American Public Health
Association, American Water Works Association, and Water Pollution Control Federation, 20th
Edition (1999).

d) Guidelines Establishing Procedures for the Analysis of Pollutants Under the Clean Water Act, 40
CFR, Part 136.

e) Oregon Department Of Environmental Quality, test methods as contained in OAR 340-122.

f) Washington Department of Ecology, test methods as defined in WAC 173-300 — 173-340
g) ASTM Standards
9.2. Standard Operating Procedures®

Apex Laboratory maintains SOPs that accurately reflect all phases of current laboratory activities
including Quality Assurance, General Laboratory Procedures, and Test Methods. All SOPs are internally
written documents with adequate detail to allow someone (with similar qualifications to the analyst), other
than the analyst, to reproduce the procedures used to generate the test result.

9.3. Method detection limits (MDL)

Method Detection Limit studies are performed in accordance with 40CFR part 136 Appendix B, MDL
Study specifications, upon introduction of any new analyte, matrix type, instrument, technique or following
significant changes to any one of these. The MDL is verified annually for each matrix, method and
analyte. MDL studies are not performed for some methods where spiking standards are not available or
the reporting scale is not determined by low-level sensitivity or precision, such as pH, Solids,
Temperature, or Turbidity.

9.4. Method reporting limits

Method reporting limits are usually set at two to five times the method detection limit (MDL) above.
Documentation of an acceptable MDL study and demonstrated method reporting limit capability for each
analytical instrument must be in place prior to analysis of client samples. When applicable, MRL values
are adjusted for sample dilution and percent dry weight of solid samples.

10. Calibration & Maintenance

10.1. Instrument calibration®

a) Apex calibrates all instrumentation using certified traceable reference materials. Calibration
procedures for routine analyses are performed in accordance with approved appropriate analytical
methods and documented in the relevant analytical SOPs. No points may be deleted between the
high and low points of an initial calibration curve in order to meet QC criteria, however points at the
high or low ranges of the curve may be deleted to improve the curve fit as long as the minimum
number of points is retained and the limitation in analytical range and/or reporting limit are not
detrimental to the data quality objectives. Method specific guidelines for calibrations are followed
when available, and Apex specifies preferred calibration criteria when they are not. At a minimum,
Apex analysts prepare calibration curves in accordance with the following criteria:
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i  Calibration is comprised of at least three points.

ii Calibration is verified by a second source, if available.

iii Lowest point of the calibration curve must be at or below the MRL.
iv Internal calibration point or level cannot be deleted.

All calibration standard preparations are entered in to the Element data system. Information such as
concentration of the standard used, dilution volumes, solvent, date prepared, manufacturer's lot
number, and the name of the analyst is recorded to ensure the calibration may be reconstructed if
necessary. To assure that calibration standards are prepared correctly, an external quality control
standard from a secondary source is analyzed each time a new calibration is prepared.

Initial calibration curves are verified by continuing calibration standards every twelve hours for
organic methods or every ten samples for inorganic methods. Sample analysis is not performed
until the calibration has been verified. If the continuing instrument calibration verification results
obtained are outside established acceptance criteria, corrective actions are performed. If routine
corrective action procedures fail to produce a second consecutive calibration verification within
acceptable limits, then the analyst must demonstrate acceptable performance after corrective action
with two consecutive calibration verifications or a new initial instrument calibration must be
performed.

If samples are analyzed with an unacceptable calibration, all associated samples will be

reanalyzed. If reanalysis is not possible, data associated with an unacceptable initial instrument

calibration shall be reported with appropriate data qualifiers.*® Data associated with an

unacceptable continuing calibration verification (CCV) may be fully useable under the following

special conditions:

i  When the acceptance criteria for the CCV are exceeded high, and there are associated samples
that are non-detects, then those non-detects may be reported.

ii  When the acceptance criteria for the CCV are exceeded low, those sample results may be
reported if they exceed the applicable maximum regulatory limit level.

Sample data is traceable to the calibration source through unique method (calibration) names
recorded on all hard copy data. Instrument calibration curves can be entered into Element for most
analyses utilizing analytical sequences.

10.2. Instrument Maintenance*',*

a)

b)

Apex’s instrument preventive maintenance program complies with instrument manufacturer
recommendations and is designed to maximize instrument performance and minimize downtime.
Maintenance schedules for instrumentation are included in the related analytical SOPs. All
maintenance carried out on an instrument is documented in the instrument logbook kept with the
instrument, and is followed by the appropriate calibration and/or calibration verification procedures.

Instrument logbooks must include the following information:

i The identity of the item of equipment and it's software.

ii The manufacturer's name, type identification, and and serial number or other unique
identification.

iii Current location.

iv The manufacturer's instructions, or reference to their location.

v All maintenance carried out to date (documentation on all routine and non-routine maintenance
activities).
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vi Any damage, malfunction, modification or repair to the equipment.
vii Date received and date placed in service (if available).
viii Condition when received if available (used, new, reconditioned).

¢) Inthe event a problem arises which cannot be corrected in-house, manufacturer trained service
technicians are contracted and brought on-site (service calls are also documented in the
instrument logbooks.

10.3. Reference standards*

In general, unless a higher grade is required per method or instrument sensitivity, all chemicals used are
reagent grade or higher, and all standards traceable to ACS or NIST reference standards. Whenever
possible, Apex maintains independent source standards for each analysis to allow for verification of
calibration standards. All reference materials are assigned a unique identification number upon receipt
that is retained with the traceability certification and entered into Element. Records of all stock and
intermediate standard solutions prepared, including information on reagent and solvent purity, lot
numbers, analyst’s initials and preparation dates are maintained in Element. All standard solutions are
validated prior to use. The validation procedure is typically verification of concentration using a standard
prepared at a different time or obtained from a second source. All standards are labeled with an
expiration date.

10.4. Support equipment*

Support equipment includes any devices for weighing, measuring, heating or cooling standards or
samples. Support equipment includes, but is not limited to the following: analytical balances, ovens,
refrigerators, freezers, water baths, thermometers, rotary extractors, water purifying systems, and
volumetric dispensing devices.

a) Quantitative results of analyses are highly dependent on the accuracy and reliability of support
equipment, therefore, all support equipment is maintained in proper working order and calibration
verified on a regular basis. The results of such calibration or verification shall be within the
specifications required of the application for which this equipment is used or it shall be removed
from service until repaired. Equipment which has been removed from service must be clearly
labeled as such, or physically removed from the laboratory.

b) Apex maintains ASTM class | certified reference weights for all analytical balances bracketing their
range of use for analysis. Partial immersion and total immersion NIST traceable thermometers are
maintained for thermometer calibration. Prior to use on a daily basis the calibration of each balance,
oven, refrigerator, freezer and water bath is verified and documented. On a quarterly basis the
calibrations of rotary extractors, and volumetric dispensing devices are verified. All other support
equipment either has the calibration verified or is recalibrated at least on an annual basis. If
operational conditions change or the instrument is moved, calibration verification must be
performed before use.

¢) Glass microliter syringes are purchased from an ISO 9001-2000 certified vendor, such as Hamilton
Company. Such syringes are manufactured to be accurate withing +/- 1% of nominal volume, with
precision within 1% when measured at 80% of total scale volume.

d) The Laboratory uses type 1 Deionized (ASTM (D1193-91)) water for all extractions and solutions.
The system is checked weekly and preventative maintenance is performed bi-monthly.
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11. Data Quality Objectives

11.1. Definitions

The quality of data generated is always the top priority at Apex. The quality of the data generated is
confirmed by assuring the data is accurate, precise, representative, complete, comparable and defensible
as defined below.

a)

b)

d)

Accurate- The degree of accuracy is determined by the agreement between an observed value
and an accepted reference or true value. Accuracy is ensured by adherence to analytical quality
protocols and use of dual source certified reference materials for all possible methodologies.
Accuracy is monitored through the performance of quality control check samples, matrix spikes,
laboratory quality control spikes, and surrogate/internal standard spikes

Precise - The degree of precision is determined by the difference in resultant value of two
identically prepared items. Precision is ensured by adherence to protocols for replicate analyses.
Precision is monitored by the performance of sample and/or field duplicates, matrix spike and
control spike duplicates, and the subsequent calculation of relative standard deviation (RSD) or
relative percent difference (RPD).

Representative - The degree of representation is expressed by how accurately and precisely a
point defines the mean characteristics of a population, parameter variations at a specific sampling
point, or an environmental condition within a defined boundary. Proper representation is ensured by
adherence to proper sample treatment protocol including appropriate analytical approved
methodologies, adherence to holding times and analysis of field duplicate samples.

Complete - The degree of completion is determined by the amount of valid data returned from any
sampling set compared to the expected amount under normal conditions. Completeness is ensured
by adherence to all quality protocols for every sample received. Apex makes a concerted effort to
provide the most complete resultant data possible for every sampling set by minimizing laboratory
error and instrument or electronic failure.

Comparable - The degree of comparability is determined by the precision of one data set to
another. Comparability is ensured by adherence to appropriate analytical methods and SOPs and
consistent detection levels for each method routinely performed by Apex. Detection levels are
evaluated annually to provide documented proof of limit appropriateness. External comparability is
ensured by the use of common reporting units and general reporting protocols.

Defensible - The degree of defensibility of a specific data set is measured by the completeness of
documentation and traceability to certified standards for comparison. Apex will provide expert
witness testimony regarding environmental analyses performed at Apex, if required. In order to
provide the best quality for our clients, Apex maintains laboratory operating conditions such that all
data associated with sample analysis can withstand scrutiny for legal purposes.

The following definitions are found in the TNI Standard, Volume 1, Management and Technical
Requirements for Laboratories Performing Environmental Analysis. They are included here for easy
reference. Changes or additions to the TNI definition are included in italics. For further definitions, see the
appropriate TNI section.
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Analyst: The designated individual who performs the “hands-on” analytical methods and
associated techniques and who is the one responsible for applying required laboratory practices
and other pertinent quality controls to meet the required level of quality.

Audit: A systematic and independent examination of facilities, equipment, personnel, training,
procedures, record-keeping, data validation, data management, and reporting aspects of a system
to determine whether QA/QC and technical activities are being conducted as planned and whether
these activities will effectively achieve quality objectives.

Batch: Environmental samples that are prepared and/or analyzed together with the same process
and personnel, using the same lot(s) of reagents. A preparation batch is composed of one (1) to
twenty (20) environmental samples of the same quality systems matrix, meeting the above
mentioned criteria and with a maximum time between the start of processing of the first and last
sample in the batch to be twenty-four (24) hours. An analytical batch is composed of prepared
environmental samples (extracts, digestates or concentrates) which are analyzed together as a
group. An analytical batch can include prepared samples originating from various quality system
matrices and can exceed twenty (20) samples.

Bias: The systematic or persistent distortion of a measurement process, which causes errors in one
direction (i.e., the expected sample measurement is different from the sample’s true value).

Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or background value and is
sometimes used to adjust or correct routine analytical results. Blanks include:

Method Blank: A sample of a matrix similar to the batch of associated samples (when available) that
is free from the analytes of interest and is processed simultaneously with and under the same
conditions as samples through all steps of the analytical procedures, and in which no target
analytes or interferences are present at concentrations that impact the analytical results for sample
analyses.

Certified Reference Material (CRM): Reference material, accompanied by a certificate, having a
value, measurement uncertainty, and stated metrological traceability chain to a national metrology
institute. Also includes Standard Reference Material (SRM)

Chain of Custody Form: Record that documents the possession of the samples from the time of
collection to receipt in the laboratory. This record generally includes: the number and types of
containers; the mode of collection; the collector; time of collection; preservation; and requested
analyses.

Holding Times: The maximum time that can elapse between two (2) specified activities.

Internal Standard: A known amount of standard added to a test portion of a sample as a reference
for evaluating and controlling the precision and bias of the applied analytical method.

Limit(s) of Detection (LOD): A laboratory's estimate of the minimum amount of an analyte in a
given matrix that an analytical process can reliably detect in their facility.
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Limit(s) of Quantitation (LOQ): The minimum levels, concentrations, or quantities of a target
variable (e.g., target analyte) that can be reported with a specified degree of confidence.

Matrix: The substrate of a test sample.

Matrix Duplicate: A replicate matrix prepared in the laboratory and analyzed to obtain a measure of
precision.

Matrix Spike (spiked sample or fortified sample): A sample prepared, taken through all sample
preparation and analytical steps of the procedure unless otherwise noted in a referenced method,
by adding a known amount of target analyte to a specified amount of sample for which an
independent test result of target analyte concentration is available. Matrix spikes are used, for
example, to determine the effect of the matrix on a method's recovery efficiency.

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): A replicate matrix spike
prepared in the laboratory and analyzed to obtain a measure of the precision of the recovery for
each analyte.

Quality System: A structured and documented management system describing the policies,
objectives, principles, organizational authority, responsibilities, accountability, and implementation
plan of an organization for ensuring quality in its work processes, products (items), and services.
The quality system provides the framework for planning, implementing, and assessing work
performed by the organization and for carrying out required quality assurance (QA) and quality
control (QC) activities.

Quality System Matrix: These matrix definitions are to be used for purposes of batch and quality
control requirements:

Aqueous: Any aqueous sample excluded from the definition of Drinking Water or Saline/Estuarine.
Includes surface water, ground water effluents, and TCLP or other extracts.

Chemical Waste: A product or by-product of an industrial process that results in a matrix not
previously defined.

Drinking Water: Any aqueous sample that has been designated a potable or potential potable water
source.

Non-Aqueous Liquid: Any organic liquid with <15% settleable solids.

Solids: Includes soils, sediments, sludges and other matrices with >15% settleable solids.

The options available in the Element LIMS for matrix types tested at Apex are: Cartridge, Digest,
Liquid, QOil, Paint Chip, Pore Water, Sediment, Soil, Solid, Transformer Qil, Water, and Wipe. Liquid
may refer to aqueous or non-aqueous liquid that does not meet the definition of Water. Some of
these Apex matrices may be combined for the purposes of an extraction batch. The above TNI
definitions are generally used to establish extraction batches.

Reference Standard: Standard used for the calibration of working measurement standards in a
given organization or at a given location.
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11.2. Criteria®®

Data Quality Objectives (DQOs) are defined as the goals of accuracy and precision established for a data
set to demonstrate freedom from bias. Apex’s data quality objectives are assigned from one of three
sources: 1) EPA method specified criteria or published guidance such as Contract Laboratory Program
(CLP), Functional Guidelines or the Department of Defense QSM; 2) internally derived criteria from
control charts of analytical data; and 3) client mandated project specific criteria. EPA method specified
criteria are included in Apex’s analytical SOPs when available and serve as the minimum requirements.
All data quality objectives are maintained in Element and included in analytical reports. Client specific
DQOs are coordinated between Apex and the client prior to commencement of work and are
documented as a Quality Assurance Project Plan (QAPP) provided by the client. Data quality objectives
are comprised of the internal and reportable quality control checks described below.

11.3. Instrument QC

a)

Calibration Verification Standards - At the start of each analytical sequence, a Calibration
Verification Standard (CCV) is run to verify the continued applicability of the initial calibration. The
standard or set of standards contains all of the analytes to be measured along with any internal
standards or surrogates used. In most cases the calibration verification standard is from the same
source as the initial calibration standard. Calibration verification standard acceptance criteria are
established by the related analytical methods, or determined by Apex based on instrument and
method limitations. These criteria are stated in the relevant analytical SOP. In general, if a
calibration check standard does not pass the acceptance criteria, reanalysis of the standard is
permitted if there is a reasonable cause for the initial failure. Potential reasons for failure of a CCV
include: need for instrument maintenance, tuning, or conditioning; incorrect or degraded standard
analyzed; sample introduction error; or instrument performance drift requiring recalibration.
Corrections can be made for any of these conditions (except instrument drift) and a second CCV
analyzed if the instrument operating parameters are not modified. For example, if a dirty GC
injection liner causes a CCV failure, the liner can be replaced with an identical liner, conditioned as
necessary, and a second CCV analyzed. If standards analyzed after corrections are made fail to
match the current calibration, a new calibration curve must be run.

Conditioning runs and response checks are standard solutions analyzed to condition and test
the system during and after maintenance. Conditioning runs/response checks and CCVs cannot
be used interchangeably, and the intended use of any standards analyzed should be clear from
the information contained in the analytical data.

It is not acceptable to analyze repeated CCVs with the intention of accepting data based on a
passing CCV without a reasonable cause for the initial failure. Repeated runs of any standard
are only acceptable if instrument conditions have been corrected to match those of the current
calibration curve.

Calibration must be re-verified again every 20 samples for organic methods (except GC/MS)
and every 10 samples for inorganic methods. Samples should be run using the same conditions
as CCVs. For example, if a sequence of dirty samples requires repeated instrument blanks to
be run prior to the CCV, then instrument blanks should be run between each sample as well. If
sequences with multiple CCVs are used to analyze samples, failing CCVs will mean that data
not bracketed by acceptable QC is not reportable. However, the failure of subsequent CCVs in a
sequence (e.g. when a sequence runs overnight) will not automatically force recalibration, and
the rules stated above for determining and correcting CCV failure still apply.
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Instrument Performance Standards - Instrument performance criteria must be demonstrated
when running GC/MS, GC/ECD, ICP or ICP/MS methods, and may include mass spectral tunes,
analyte breakdown and tailing check standards, and interference check standards. At the beginning
of every twelve-hour period, the instrument must pass the performance criteria defined in the
respective analytical method and related Apex analytical SOP.

Instrument Blanks - Prior to sample analysis, an instrument or extraction blank must be analyzed
to assure that the analytical system is free of contamination. Analytes should not be detected above
one-half the Method Reporting Limit (MRL) in the instrument or extraction blank for some analyses.
See Apex Laboratory Policy #091016A, “Data assessment and qualification for blank detections” for
further clarification. If it is determined that the blank is not free of contamination, corrective action
must be taken to eliminate the source of contamination. Affected samples may be either reextracted
and reanalyzed or the data appropriately qualified as specified below for method blanks, depending
on the end use of the data.

Internal Standards - A known concentration of Internal Standard is added to every standard, blank
and sample being analyzed for organic parameters by GC/MS or metals by ICP/MS. Internal
Standard calibrations compensate for minor fluctuations in instrument response by adjusting target
analyte results based on Internal Standard responses. If fluctuations in the Internal Standard are
more than the acceptance criteria, corrective action must be taken to solve the problem. Effected
samples must be reanalyzed or the data reported as Estimated.

11.4. Extraction Batch QC

a)

b)

Batch QC Source Selection — Matrix Spikes and Sample Duplicates that are performed on client
samples should be analyzed on a systematic random basis, such as selecting the first and tenth
sample assigned to the batch. Alternately, client samples that are known from historical analysis to
be likely to provide useful information may be selected as the QC source. (e.g. Selecting a sample
as the duplicate source that is suspected to have detections above the reporting level, or
deliberately not selecting a sample that is suspected to have such severe matrix effects or high
native analyte concentration as to preclude calculation of spike recovery.)

Laboratory Control and Matrix Spikes - Laboratory Control Samples (LCS) and Matrix Spikes
and Spike Duplicates (MS/MSD) are performed by spiking laboratory blanks or client samples,
respectively, with a spiking solution containing some or all of the analytes of interest for the
analysis. Laboratory control spikes are performed on matrix specific, analyte free media, while
matrix spikes are performed on sample media. These analyses are a measure of method
performance and accuracy and are done at a frequency of one out of every twenty samples, or one
per extraction batch for all applicable methods. Accuracy data are expressed as percent recovery
and acceptance criteria for laboratory spike recovery are derived from the appropriate analytical
methods or listed sources, from internal control charts, or from client specified DQOs. If recoveries
for the Laboratory Control Sample fall outside of acceptance limits, corrective action and reanalysis
must be performed if possible. If reextraction and reanalysis are not possible, data will be qualified
appropriately, or not reported at all. Out of control matrix spike recoveries, from batches with in-
control LCSs, are usually indicative of some form of matrix interference. Apex will qualify the
reported data accordingly and inform the client of the sample matrix interference.

Sample Duplicate Analyses — A percentage of all samples are analyzed in duplicate as a measure

of analytical precision, expressed as relative percent difference (RPD). Sample Matrix Duplicates
are performed on replicate (separately extracted) aliquots of actual samples. Sample Matrix
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Duplicates are run at minimum rate of one per batch of twenty samples or less for all methods.
Duplicate Matrix and/or Laboratory Control Spikes may also be run to demonstrate method
precision. If RPD values for an LCS/LCS Duplicate pair do not fall within acceptance limits,
corrective action and reanalysis must be performed, if possible. If reextraction and reanalysis are
not possible, data will be qualified appropriately, or not reported at all. The rules for allowing
marginal exceedences of LCS compounds is not used and all results are qualified when LCS
componds are outside of control limits. Out- of- control Sample Duplicate or Matrix Spike RPD
values, associated with in-control LCS RPDs, are usually indicative of interference with the specific
sample matrix. Apex will qualify the reported data accordingly and inform the client of the suspected
sample matrix interference.

Method Blanks — One method blank is processed with each batch of samples to assure that the
equipment and reagents being used are free of contamination. Analytes should not be detected
above one half the Method Reporting Limit (MRL) in the method blank. If it is determined that the
blank is not free of contamination, corrective action must be taken to determine the source of
contamination. The affected samples must either be reanalyzed, or the data appropriately qualified.
If an analyte is detected in a method blank at a concentration greater than one half of the MRL, the
associated data is flagged in Element. Final qualification of the data is determined by analyst review
and end use of the data; non-detected sample results are not qualified, sample concentrations less
than five to 10 times the concentration detected in the method blank are qualified based on the
client's end use of the data. See Apex Laboratory Policy #091016A - “Data assessment and
qualification for blank detections” for further clarification.

Surrogate Standards - Surrogates are compounds closely related to the compounds of interest,
but not expected to be found in real world samples. All samples and QC are spiked with a known
concentration of the surrogates before extraction for all GC and GC/MS methods. Surrogate
recovery limits for each matrix are established in the same way as Lab Control Sample limits. For
methods with multiple surrogates, only a certain number of surrogate recoveries may need to meet
QC criteria, as reflected in the SOP. Samples should be reanalyzed if surrogate recoveries do not
meet acceptance criteria and no interferences or matrix effects are suspected. Data with failing
surrogates will be qualified based on the client's end use of the data.

12. Calculations

Accuracy Measurements
(Percent Recovery = P)

Method Standards:

Matrix Spikes:

Average Recovery (P):

Standard Deviation of Recovery:

100 x observed recovery

P =
true concentration
p - 100 x ( observed - background )
spike concentration
p=Lr
n
P-P)
sp = |2 F-P)
(n-1)
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Upper and Lower Control Limits (Recovery):

UcL,= P+ 3SD

LCL,= P - 3SD

Precision Measurements

Relative Percent Difference: RPD =100 x M
(Xi+X2)2
Mean RPD: R - LRPD
n
UCL for Mean RPD: ,?c = 327xR

13. Data Reduction, Validation and Reporting

13.1. Data reduction and primary analytical review

a)

b)

An extractionist or analyst initiates the sample preparation process by querying Element for
samples requiring the analysis to be performed. A bench sheet is created with a unique batch
identification number for the samples to be extracted or digested. The bench sheet is printed out
and used to document the sample preparation procedure, including the extractionist, date and time,
sample amounts used, standards IDs and amounts and any comments relevant to the samples.
Bench sheets are considered raw data and are retained in each department.

Following analysis, instrument raw data is reviewed using the instrument software and all relevant
reports are generated. Each analyst is responsible for the primary data review, including checking
instrument performance criteria such as mass spectral tunes, blank evaluation and initial/continuing
calibration checks prior to sample analysis.

Whenever possible, instrument data is automatically acquired by commercially available software
designed by the instrument manufacturers specifically for this purpose. Hard copy printouts of all
instrument QC and sample data are generated at the time of acquisition or prior to any manual
integrations or edits. For GC and GC/MS methods, each data file of an analytical sequence is
reviewed electronically by the analyst for correct analyte identification and integrations and
acceptable QC results. During this process, chromatograms for any necessary manual integrations
are printed and added to the raw data packet for that sample. Following review, edited quantitation
reports are reprinted, if necessary, and the sample raw data packet is initialed and dated by the
analyst. The analyst then uploads the electronic data for the samples into Element using the
companion DataTool instrument interface software, which allows for direct data uploads without the
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need for manual entry.

Metals data generated by ICP or ICP/MS and Wet Chem data generated by IC is also captured by
manufacturer designed software specific direct acquisition software and printed out at the time of
acquisition. Following the primary analyst's electronic review, the raw data for the sequence is
similarly uploaded into Element.

Wet chemistry data that is not electronically captured is manually entered into Element following
primary review.

Sample data is then queried from Element and undergoes the first level of review in Element. The
analyst adds appropriate qualifiers, initiates reextraction or reanalysis if necessary, and updates the
sample analysis status to “needs review”.

13.2. Secondary data review

a)

b)

All hard copy sequence data is secondarily reviewed by a person qualified to perform the analysis,
or who is trained in the specifics of data review of the particular analysis. Instrument data is
reviewed against the electronic data in Element, and the package is evaluated against stated Data
Quality Objectives. The appropriate corrective action is implemented and documented if a problem
is found at any stage in the review process.

The analyst and secondary reviewer similarly review GC and GC/MS calibration sequence data.
Metals and wet chemistry calibrations are reviewed with the associated sample data.

13.3. Tertiary data review and reporting

a)

Tertiary review of all data for a given project is performed when the report is generated through the
Element data system by project management. The report format includes sample and batch QC
results (blanks, blank spikes, duplicates and matrix spikes) and analysis information such as
analysis date and batch identification. Project narration, calibration data, instrument QC data, or
client-specified component data packages are also available upon request. Once the project
manager approves the data, a final report is generated electronically in Adobe .pdf format with the
project manager’s electronic signature attached. Safeguards against unauthorized use of the
electronic signature include password authentication and user specific privileges. The original Chain
of Custody, Cooler Receipt Form, documentation of vital client correspondence and/or non-
conformance issues are retained in the project file. Electronic Final Report and a snapshot of the
table data used in the report is archived at the time of reporting so subsequent requests for EDDs
or other report variations will come from the same subset of data, and include any modifications
done in the original report.

Figure 5 at the end of this document is an example of an Apex Analytical Report.
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Element Naming Schemes (auto-assigned): L Lab Code A

Work Orders: LYYMNNN A10A001 Y Year 0
Samples: AN -01 YY | Year 10
Container: A-Z A MM | Month (Num) | 08 (Aug)
Standards: LYYMNNN A10HO001 M Month (Alpha) A—L (Jan-
Batch Numbers: YYMNNNN  10H0001 Dec)
Sequence Numbers: YMDDNNN  0HO01001 Sequential 0-9
Calibration IDs: LYMDDNN  AQ0HO0101 Number

Batch QC/Instrument QC/Sample Naming: DD Day 01-31
Batch QC: (Batch Number - QC Type - Number)

10A80001-BLK1 Batch QC Blank

10A80001-BS1 Batch QC Lab Control Sample

10A80001-Dup1 Batch Duplicate

10A80001-MS1 Batch QC Matrix Spike

10A80001-MSD1 Batch QC Matrix Spike Dup

10A80001-PS1 Batch QC Post Spike (ICPMS)

Instrument QC: (Sequence Number - QC Type - Number)

0OHO01001-TUN1 MS Tune Sample
0HO01001-CCV1 Continuing Cal Std
0H01001-CCB1 Continuing Cal Blank

0HO01001-ICV1 Initial Cal Verification
0OHO01001-CALA1 Calibration Standard
0OHO01001-IBLA1 Instrument Blank

0OHO01001- etc...

Samples:

A10A001-01 Work Order A10A001, Sample -01

15. Control of Nonconformance and Corrective Action*®

15.1. Any aspect of the environmental testing work conducted by the laboratory that fails to comply with the
standards of the laboratory's quality system, agreed upon client requirements, and/or accepted regulatory
guidelines constitutes a nonconformance event. Appropriate documentation and corrective action steps
must be taken in a timely manner for all noncomformances as detailed below. Documentation and
corrective action steps, as well as the level of responsibility at which they are dealt with, are dependent
upon the type of noncomformance, the extent of deviation and its impact on data.

a) Types of nonconformance documentation and guidelines for timely resolution in ascending order of
severity are listed below and explained in detail in Section 15.8. More than one type of
documentation may be applied to a nonconformance event.
i Documentation in the data and qualification of results — immediately upon data entry.

ii Case Narrative on the Analytical Report — before final report issued.
ili Nonconformance Form retained by the QA department — completed/finalized within 2 weeks of

nonconformance event.

iv. Amended Analytical Report — issued within 1 week after the nonconformance form finalized.
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Client notification/data recall — completed within 2 weeks after the nonconformance form
finalized.

b) Apex's system to accurately and consistently assess the impact of any nonconformance event on
data quality and useability is based on potential known bias and the type of nonconformance. Types
of deviations and the corresponding appropriate documentation and corrective action are
characterized in Sections 15.2 through 15.5 below.*’ Criteria for assessment of impact on data is
covered in Section 15.8

c) Lines of authority and responsibilities for implementing corrective action, tracking nonconformance
events, follow-up, and preventative measures are outlined in Section 15.6. and 15.8.

15.2. Laboratory & Sample Quality Control Nonconformance

Problems related to QC data commonly identified by an analyst at the time of analysis, or during data
review, are categorized below as pertaining to either laboratory QC issues or sample QC issues. Such
issues are usually recognized prior to reporting results and are dealt with at the analyst level by either
reanalysis or qualification of the data. Apex analytical SOPs and QC policies address specific QA for each
noncoformance.

a) Laboratory QC Nonconformance

Initial Calibration - Corrective action is initiated if the initial calibration criteria specified in the
analytical method and related Apex SOP are not met. Identification of the cause of failure is
essential. Routine corrective actions are to verify standard concentrations, perform instrument
maintenance, and reanalyze the calibration curve. The cause of failure is identified and
corrected prior to proceeding with curve reanalysis.

Continuing Calibration - Corrective action is initiated if continuing calibration criteria are not
met. Routine corrective actions are to reanalyze the continuing calibration standard, perform
instrument maintenance, or run a new calibration curve if necessary. All samples analyzed with
a continuing calibration standard outside acceptance limits are reanalyzed or adequately
qualified.

Laboratory Control Sample (LCS) Recoveries — Laboratory policy Spike Policy 091112A
describes in detail the protocol followed when an LCS recovery falls outside acceptance limits.
Corrective action is initiated if LCS recoveries are found to be outside acceptance limits. Poor
recoveries could be due to extraction inefficiency, analyst error or instrument problems. The
LCS may be reanalyzed to verify an out-of control situation. Corrective action requires re-
extraction and re-analysis of the associated samples, or appropriate qualification of the sample
data if reanalysis is not possible.

Method or Instrument Blanks - Laboratory policy Blank Policy 091016A describes in detail the
protocol followed when analyte is detected in a blank. Method and instrument blanks should
have analyte concentrations less than one-half of the Method Reporting Limit in order to avoid
bias of sample results near the MRL. The source of any significant blank contamination is
determined and eliminated. If the contamination is related to instrument contamination or
carryover, maintenance can be performed and the blank and any samples reanalyzed. If the
source is determined to be from the sample preparation steps or from the reagents, the samples
should be reextracted or the data qualified appropriately.

Instrument Performance Standards - Corrective action is initiated when a GC/ECD, GC/MS,
ICP or ICP/MS does not pass the method instrument performance criteria such as tune,
breakdown and response factors. Normal corrective actions include cleaning or retuning the
mass spectrometer, cleaning the GC inlet, or changing the cones on the ICP/MS.
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b) Sample QC nonconformance

When laboratory QC data are within acceptance limits, sample QC exceedances such as Sample
Duplicate RPD, Matrix Spike recovery, Internal Standard response, Surrogate recovery and Post-
digestion Spike recoveries are usually indicative of some form of sample matrix interference with
the chosen methodology.

i  Corrective action for a sample QC exceedance may include reextraction and/or reanalysis of the
sample to eliminate the possibility of analytical or preparation error. If the results of reanalysis
are consistent with the initial results, the data is qualified accordingly.

ii  Significant sample QC deviations may warrant a Case Narrative on the Analytical Report written
by the Technical Manager or QA Department.

c) Issuance of a Nonconformance Form for laboratory and sample QC nonconfromances is not usually
warranted, unless a laboratory QC deviation begins to occur frequently or the QC deviation is
discovered after the data has been issued without qualification.

i If a QC deviation is discovered after the data has been issued as a final report without
qualification, documentation should include an amended Analytical Report and a
Nonconformance Form noting the root cause and corrective action for the QC deviation and for
reporting the data unqualified.

ii  Continued occurrence of a laboratory QC nonconformance requires documentation on a
Nonconformance Form so that the root cause of the deviation can be investigated and resolved
with the appropriate corrective action.

15.3. Procedural Nonconformance

Unexpected occurrences of procedural errors during sample preparation or analysis, such as a sample
going to dryness during concentration, should be documented in the raw data and the results qualified
accordingly by the analyst. Qualification of results may also extend to a Case Narrative on the Analytical
Report written by the Technical Manager or QA Department. Frequently occurring procedural errors
warrant the use of a nonconformance form and a corrective action plan as described in section 15.2.

15.4. Expected Nonconformance*®

The laboratory has protocols in place for accepting and performing work that does not fall within the usual
scope of normal sample preparation and analytical methods. Apex's Weird Sample Plan and New Method
Development and Validation SOP Q-108, provide the frame work to ensure that permitted deviations from
and/or modifications of standard policies and procedures are thoroughly documented and data are
accurately qualified and reported.

15.5. Technical Operations or Quality System Nonconformance*

Noncompliance issues that are not directly associated with analytical QC data may also arise; such
deviations are considered operational noncompliances. When it is discovered that an aspect of the
laboratory's normal operation deviates from laboratory policy and/or regulatory requirements, the QA
department assumes responsibility for initiating corrective action. Examples of such a deviation might be:
a refrigerator temperature exceedance during sample storage, or a balance used past its certification
date.

a) Operational deviations, including root cause and corrective action, are documented initially on a
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Nonconformance Form and followed through to a level commensurate with the seriousness of the
nonconformance. Technical and QA management assess the potential impact of a noncompliance
on all associated reported results.

Response to operational nonconformance issues that are recognized as a result of a client or
regulatory agency audit are the responsibility of the QA department. Corrective action in such cases
is documented as a formal audit response.

15.6. Responsibilities & Authority for Nonconforming Work®

The level of authority required to resolve a nonconformance issue is dependent upon the extent of the
nonconformance as noted in the descriptions in Sections 15.2 through 15.5.

a)

b)

d)

Procedural, laboratory QC, and sample QC nonconformances are generally addressed at the
analyst level by data qualification during data entry or data review.

Extenuating procedural nonconformances, expected nonconformances for atypical samples,
technical operations and quality system nonconformances need to be addressed at the
management level (by the Technical Manager, QA Department and/or Laboratory Director) and
require more extensive documentation than qualification of affected results. This usually involves a
case narrative added at the beginning of the analytical report.

Apex's nonconformance policy is to empower analysts to be directly responsible for any
noncompliance of data they generate. In accordance with Apex's Code of Ethics SOP Q-101- “All
analysts have the right to, and are expected to, initiate a stop work investigation in the event that
work fails to comply with the standards of the laboratory's quality system and/or accepted regulatory
guidelines. Each analyst is responsible for collaborating with QA and the Technical Manager to
investigate any situation that could potentially compromise data integrity and take the corrective
actions necessary to resolve the nonconformance.”

Resolution of extenuating nonconformances is considered a collaborative effort between the
analyst, Technical Manager, QA, project management and the Laboratory Director. However,
because the Laboratory Director is ultimately responsible for all reported test results, corrective
action steps that involve stopping and/or resuming production or withholding or amending results
are enacted under the final authority of the Laboratory Director.®’ If the analyst, Technical Manager
and/or QA Manager disagree with the Laboratory Director's corrective action decision, dissent is
documented.

15.7. Response Time

a)

Corrective action is initiated as soon as possible after a nonconformance is discovered. If the
corrective action involves more than documentation in the data and qualification of results, the
entire corrective action process, including root cause analysis and data assessment, may take
several weeks to complete. In such cases:

i  An electronic Nonconformance Form is initiated and management notified immediately to begin
the corrective action and assessment of impact on data process.® The QA department controls
the amount of time a nonconformance case is open by monitoring each electronic
Nonconformance Form on the X:\ drive to closure, as indicated by the signed Nonconformance
Form in pdf format in the same location.

ii If data submitted to a client could potentially be significantly affected by the nonconformance,
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the client is promptly notified via email that their data is under review and that further information
will be forthcoming.® The QA department is responsible for ensuring that resolution of the
nonconformance is completed with the client.

15.8. Assessment of Impact

a)

b)

d)

g)

For laboratory and sample QC nonconformances, assessment of the impact of the nonconformance
on data is done at the analyst level. The assessment, and corresponding data qualification, is then
incorporated into the data review process.

Impact is usually limited to an analytical batch or sequence.

For nonconformance events that are deviations from the quality system or technical operations
policies (section 15.5), the impact on data is initially assessed by the analyst in conjunction with the
Technical Manager to determine the amount of data affected and to what extent data integrity has
been compromised. After the initial assessment by the analyst and Technical Manager, QA and the
Laboratory Director are consulted to discuss possible courses of corrective action and compliance
requirements.* Element is used to determine all data potentially effected by a non conformance
event. The following points outline criteria for assessment of impact on data quality for potential
data recall.

if the nonconformance event is a correctable error, such as a quantitation, transposition or
transcription error, the data are corrected and reissued as an amended report with appropriate
documentation.

If the nonconformance event causes results to change from nondetect to detected, or vice versa, an
amended Analytical Report with Case Narrative is issued.

If the nonconformance event causes a specific known bias in the data and the amount of error
introduced to the final results is significant in comparison to the level of the reported result and/or
the error inherent in the analysis, results may be reissued as estimated and qualified for the
potential bias.

If there is no known bias associated with the nonconformance event, and/or the amount of error
introduced to the final results is not significant in comparison to the level of the reported result or
error inherent in the analysis, corrective action will entail internal documentation rather than
reissuing data.

15.9. Corrective Actions, Preventative Measures and Follow up®

a)

Corrective actions applicable to various types of nonconformances are given in Section 15.2. In

general, the criteria for an acceptable corrective action are as follows:*

i The investigation must start with a determination of the root cause of the nonconformance and
identification of potential corrective actions.

ii  The corrective action chosen must be the most likely to eliminate the noncompliance and
prevent recurrence.

iii The extent of the corrective action must be appropriate to the magnitude and associated risk of
the nonconformance.

iv If the nonconformance casts doubt on the lab's compliance with it's own policies, the lab must
ensure that the appropriate areas of activity are audited as soon as possible.
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v Changes implemented as a result of corrective action should be documented and measurable
for appropriate follow up.

b) Documentation of corrective action is critical to ensuring that the changes implemented as a result
of corrective actions are maintained and that nonconformance events are able to be tracked to
assess laboratory performance.®
i  Corrective actions for nonconformances that have minimal data impact, and are able to be
executed to completion immediately, do not need to be documented further. For example, a
blank spike recovery outside control limits may be resolved with re-extraction/reanalysis of the
samples, documentation in the raw data and\or qualification of results, and does not require a
nonconformance Form.

ii A Nonconformance Form is used to document any nonconformance event that cannot be
remedied immediately and fully documented as such in the data.

ili Nonconformance forms should include:
- The responsible analyst and an explanation of the nonconformance and root cause
- data effected.
- Initial and subsequent corrective actions, target completion dates and date of reissued

reports.

+ QA, Technical Manager and Laboratory Director comments and approval.

iv. Documentation of changes implemented as a result of corrective action may include a
laboratory policy or an SOP revision.

v Nonconformance events and subsequent corrective actions are summarized and documented
annually in the QA Report to Management for overall assessment of laboratory performance.

Figure 6 at the end of this document is an example of an Apex Nonconformance form.

c) The laboratory has the following measures in place in order to prevent the occurrence of
nonconformances and to be able to readily identify them when they do occur:*®
i The Apex Code of Ethics sets a standard for continuous improvement.
ii There is an established policy for review of SOPs and most current methods.
iii Regularly scheduled laboratory-wide and department specific status meetings provide a forum
for identifying potential problems and preventing nonconformance.

d) The effectiveness of corrective actions taken for nonconformance issues pertaining to the Quality
System, technical operations and/or regulatory compliance is assessed by incorporating the issues
into the next scheduled internal audit for the appropriate department(s).*

16. Documentation®
The laboratory maintains record keeping systems applicable to the scope of work conducted and sufficient
to meet the regulatory requirements under which the work is conducted.®' Records are organized and
stored to ensure easy retrieval and prevent loss or damage during retention.®? After the allotted retention
time, hard copy records and data are disposed of in such a way that maintains client confidentiality.5

Types of records retained fall into two main categories; analytical data, and documentation supporting the
quality system (including health & safety and hazardous waste disposal).

16.1. Analytical Data®

All laboratory activities that contribute to generating analytical results are documented promptly, legibly,
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and in ink, in the appropriate place to indicate the task with the person's initials and the date the task was
performed.® Any corrections to raw data are made in such a manner that the original data are still legible.
The correction is initialed and dated by the person making the correction.®® A note must be added if
necessary to clarify the reason for the correction. Electronic documentation, including an audit trail of
changes, is maintained in Element as the initials/date of the analyst responsible for the data.®’

All analytical data necessary to reconstruct sample results and ensure traceability of all measurements
are retained by the laboratory for a minimum of two years in hard copy and five years in electronic
format®. Such data include, but are not limited to®:

a) Chain of custody forms and sample receipt and tracking documentation.”
b) Standard preparation records, including reference material certificates of purity.

c) Handwritten bench sheets completed with relevant information pertaining to sample preparation/
analysis, including standard/reagent IDs and any analyst notes.

d) Support equipment data such as balance checks and refrigerator temperature logs.
e) Instrument calibration data.

f) Instrument data from the analysis of all samples, and instrument and batch QC samples, including:
i Sample ID.
ii Instrument & calibration ID.
ili Any manual manipulations such as calculations or integrations.
iv. Documentation of data review.

g) Analysis sequence logs.
h) Instrument maintenance logs.

i)  Analytical reports (including sample results, sample preparation and analysis methods, QC results
and acceptance criteria) & project specific client correspondence.

16.2. Analytical Data Storage

Sample analyses are organized by preparation batch and analytical sequence. Each batch and analytical
sequence is assigned a unique identification number in Element. (Please refer to Section 14 of this
manual for Element naming conventions.”') Data are organized for storage by sequence number, except
conventional chemistry parameter tests that do not involve an analytical sequence run on an instrument.
Data for such tests are organized per batch.

a) Data Storage by Sequence - For each successful analytical sequence run on an instrument, the
laboratory prints out a hard copy packet of data and the electronic data is uploaded from the
instrument software into Element. Upon completion and review, the sequence data packet,
including the Element sequence log, is scanned into the data warehouse on the laboratory's
network. Hard copy sequence data packets are stored chronologically in each department and
periodically boxed and placed in the laboratory's main storage area.

b) Data Storage by Batch - Benchsheets for batches are scanned into the data warehouse on the
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laboratory's network. Analytical data organized by batch only are retained as hard copies per
department.

16.3. Supporting Data Storage™

Data that is not stored by either sequence or batch is organized for retention and retrieval as outlined
below.

a)

b)

d)

Traceability records for standards and reagents are kept in a binder by the department using the
material. Standard preparation records are maintained in Element.

Instrument maintenance logs are assigned a unique identification number entered into the log book
of log books for tracking purposes. Completed log books are stored chronologically with other
support data in the laboratory's main storage area.

Loose leaf data such as balance checks and temperature logs are kept in a binder by the
equipment. A full binder is transferred to a labeled folder and archived chronologically with other
support data in the laboratory's main storage area.

Infrequent support data, such as pipet and thermometer calibration records are kept in the QA
department or in the department responsible for maintaining the calibration.

16.4. Quality System Documentation™

All records and data important in documenting the Quality System are retained by the laboratory in either
electronic or hard copy format for a minimum of five years. The QA department maintains the following
records including all previous and current versions:

a)

b)
c)
d)
e)
f)

g)
h)

)
k)

Analyst training records, including qualifications, education and experience including Demonstration
of Capability (DOC) records for each analyst.

Log of names and initials of all personnel who make logbook entries.
Proficiency Testing results.

Audit findings and corrective actions reports.

Information & correspondence pertaining to accreditations.

Method Detection Limit (MDL) studies.

Annual Reports to Management.

Nonconformance Reports, and all other documentation of data integrity.
Standard operating procedures.

Lab policies.

Quality assurance manual and Statement of Qualifications.
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16.5. Accessibility™

a)

b)

Access to active and archived data and records is controlled for hard copy data by limited access to
the laboratory facility, and through computer log-in restrictions for electronic records. Retrieval of
archived information is documented as the end product of the reason for the retrieval, for example
as a data package or nonconformance report, etc.”

All data and records are made available for audits by regulatory agencies. To maintain client
confidentiality’®, audits by clients are limited to data and reports for the client's samples, and
general data and records pertaining to Apex's QA system, such as SOPs and MDL, DOC and PT
sample data.

If ownership of the laboratory is transferred, all data and records, and the obligation to retain them,
would be included in the transfer. In the event of business closure or bankruptcy, the applicable
regulatory and state legal requirements will be met.”

17. Document Control™

17.1. Description and Explanation

Documents that are fundamental to the laboratory’s quality system are issued as either controlled or
regulated documents, according to Apex Policy 100928A Document Control”. Documents considered
fundamental to the quality system include: the Quality Assurance Manual, standard operating procedures,
laboratory policies, non-conformance reports, Analytical Reports, audit finding reports, audit response
reports, Apex Change Memos, QA Reports to Management, etc.

a)

b)

c)

For a controlled document, the generation, distribution and period of use is controlled. This process

is applicable to documents where periodic revision is mandated to ensure continuing suitability and

compliance with applicable requirements.®

i Controlled documents are assigned a unique controlled document number, revision number,
and effective date to clearly identify the time period a document is in force. Each page of a
controlled document contains the document number, page number and total number of pages.®

ii  The QA department maintains distribution records of all controlled documents and current
revision status to ensure that a document is retracted at the end of the enforcement period.??

iii The original of each non-current revision is marked as obsolete and archived to document
changes per revision.?®

iv Apex's QA Manual and SOPs are maintained as controlled documents. Binders of hard copies
of the current QA Manual and relevant SOPs are maintained in the QA department only; the
most recent revisions of all SOPs are accessible to the laboratory electronically in read-only
format.®

The generation of regulated documents is controlled, but distribution is not controlled to the extent
that the number copies distributed is known. With the exception of laboratory policies (see Section
17.3 below), regulated documents are not expected to be revised.

Controlled and regulated documents are assigned unique identification numbers for tracking.
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17.2. Approval and Revision

Controlled and regulated documents require the dated signature(s) of authorized personnel necessary to
review and approve the document prior to use.®® A regulated document such as an Analytical Report only
requires the signature of the project manager, where as a technical standard operating procedure
requires the approval of the Technical Manager, QA Management and/or an appropriate representative
from the analytical department.

a) Review for an approval signature on a controlled document includes pertinent background
information such as the applicable analytical method and/or changes made to the previous revision
of the document being reviewed.*

b) Revisions of a controlled document require the same level of approval signatures as the original
version and are re-issued as soon as practicable to incorporate necessary changes.?’

17.3. Laboratory Policy Process

The laboratory policy process was created as a means to document aspects of laboratory operation that
are applicable to multiple SOPs or brief enough to not warrant an entire SOP.

a) In order to keep the policy process efficient and flexible, policies are issued and maintained
electronically.

b) Ahard copy of approval signatures for each policy is kept separately from the electronic format to
allow for flexibility. Modifications that do not alter the intent of the policy do not require further
approval signatures. Modifications that do alter the intent of the policy require the signature of one
of the original signatories. Policy modifications are tracked by the date noted in the document
footer.®

18. Computer Hardware, Software, Validation and Back-up

Apex uses only commercially available computer hardware from reputable sources and software designed
specially for analytical instrumentation such as Agilent Technologies ChemStation Software. The
Laboratory Information Management System, Element, is developed by Promium, LLC and maintained
internally by the Technical Manager and externally by a service contract with the manufacturer. The
integrity of Element and instrumentation software is tracked in the related audit trails which document
changes made in the system; and is verified by review of the raw data against the uploaded data, and
review of the final report.

18.1. Back-up®
The laboratory's electronic data and documents are organized to facilitate easy retrieval by authorized
personnel. To guard against potential loss, electronic records are stored in multiple locations, including an

external hard drive kept off site. The Technical Manager assumes responsibility for ensuring that
electronic records are kept in a format supported by the hardware/software necessary for retrieval.*
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The diagram below illustrates the extensive electronic backup systems in place.®’

automatic
nightly manually
back-u moved to
raw data on active raw data folders === archived instrument
Instruments folders on Server folders on Server
manually manual
uploaded auto back-up back-up
via Data Tool M/W/F weekly
Second External
Backup =) hard drive ====>  hard drive
Server on backup off-site
server
Element
SQL server data base
+
Data warehouse automatic
storage of scanned data nightly back-up

19. Performance and System Audits®

In order to maintain accreditation and meet contractual qualifications Apex is subject to audits conducted
by regulatory agencies and private clients. In addition to these external audits, Apex performs internal
audits to support the Quality System and continuous improvement. The three types of audits outlined below
are conducted according to a predetermined schedule by the QA department.”® The QA Manager may also
delegate auditing tasks to qualified personnel independent of the activity to be audited.*

19.1. Performance audits are qualitative evaluations to assure that the Quality System requirements are
being followed in the day-to-day analytical operations of the laboratory.

a) Performance audits may include:

i Determining whether the current SOP meets the most up to date regulatory requirements and
whether the SOP is being followed in the laboratory.

ii Assessing analyst training and documentation of training.

iii Evaluation of record keeping systems.

iv Ensuring that adequate equipment, supplies and personnel are available for the audited
analysis.

v Auditing data as instrument data, in Element and as the final analytical report.

vi Ensuring that corrective actions implemented for previous audit findings are in place.%

b) Performance audit reports include the department, method(s) and analyst(s) audited, any findings
and subsequent corrective actions and date of implementation. Performance audit reports are
retained by the QA department.®

c¢) Corrective action for audit findings should be implemented as soon as possible. The time frame for
completion of such corrective action will be determined by the QA Manager and included in the
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audit report (usually 30 days).” In the event that audit findings warrant data recall, effected clients
will be notified in writing within 45 days of the audit report.*®

Internal performance audits should be performed at least annually per department, or more often as
needed at the discretion of the Laboratory Director or QA Manager.*

19.2. Proficiency Testing®

Proficiency tests (PT) are quantitative evaluations of laboratory performance to assure the accuracy of
data being generated. PT samples are an integral part of maintaining the laboratory's accreditations.'® PT
samples are purchased and analyzed by the laboratory for all analytes and matrices for which the
laboratory reports results, except in cases where a PT is not available for a particular analysis. PT
samples are prepared according to the manufacturers instructions and analyzed using the same
procedures and QC requirements as normal samples including the following:™"

a)

b)

c)

d)

g)

h)

PT samples are logged in to Element and assigned a work order number. The project manager role
is assigned to a QA department representative.

PT samples are prepared (extracted/ digested) and analyzed by the same analyst that usually
performs the analysis, using the same methodology.

The organization (per batch /sequence) and extent of analysis of the PT sample and associated
batch QC and instrument QC are the same as for routine environmental samples. The PT sample
should not be singled out as the source for batch QC. Batch QC for PT batches should be selected
using the same criteria as non-PT batches. '

PT sample results are entered into Element and the analytical data are retained the same as for
routine environmental samples'®. An Analytical Report is generated and retained with the electronic
report sent from the PT provider.

PT results are reported according to the PT provider's instructions, by either transcribing the results
from Apex's Analytical Report onto the PT provider's reporting sheets and manually submitting them
via fax or mail, or entering the results on the PT provider's web site."*

PT sample results submitted to maintain Apex's accreditation status will be generated from
analyses performed only by the laboratory; the analyses cannot be subcontracted. Apex may send
specifically designated PT samples to subcontract laboratories in order to assess their analytical
capability. Such results may be submitted to the PT provider for assessment criteria, but not to
maintain Apex's accreditation status.’®

Apex may receive PT samples from a client as part of the client's QA protocol, but Apex will not
knowingly analyze PT samples to support a client's own accreditation for an analysis.'®

Prior to submission of PT results, Apex will not make any attempt to obtain PT result information
from the PT provider or other laboratories participating in the PT study. If circumstances arise that
compromise the integrity of Apex's participation in a PT study, Apex will withdraw from the study.'"’

Once PT results are submitted by the laboratory, the PT provider reports results and acceptance or

failure to the laboratory and any listed accrediting agencies.? If a parameter does not pass,
corrective action is taken to find the source of the problem. Analysis of a remedial PT may be part of
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the corrective action. Generally, accreditation is based on successful completion of two out of three
PT studies for each matrix and analyte. Certification is generally downgraded to “Provisional” for an
analyte/matrix upon failure of that analyte in a single PT sample. Subsequent failure will likely result
in suspension of certification until corrective action has been sufficiently completed and two
successful PT sample analyses are completed. PTs are analyzed at least 2 times per year for each
method and matrix analyzed in the laboratory. PT sample results and supporting data are readily
available for review by any client or regulatory agency upon request.

19.3. Quality System Audits'®

At least once per year the QA department conducts a review of the Quality System as a whole to
determine any necessary revisions or additions to ensure the maintenance of a properly functioning and
adapting system.

a)

b)

The Quality System review should incorporate:

i An assessment of the Quality Assurance Manual and any necessary revisions.

ii  New policies implemented.

iii Examination of non-conformance issues and corrective actions, including any issues pertaining
to non-compliance with Apex Code of Ethics SOP Q-101.

iv Results of PT studies for the year and any remedial action.

v Findings of performance audits and corrective actions.

vi Client feedback and/or complaints.

vii Changes in workload volume, instrumentation and analyses.

viii Any external assessments/ audits, findings and responses.

Quality System audit findings and proposed corrective actions are formally documented and
submitted to the Laboratory Director and management team as an annual QA Report to
Management.

i The report is initiated as an open document and is finalized with documentation of the corrective
action, usually within 90 days. (Substantial actions that require system changes may take
longer, in which case the QA Report to Management is finalized with a proposed completion
date for the corrective action.)

ii The QA Report to Management is dated with the initiation date and is finalized by the
management team signing and dating the final hard copy report.

ili Signed final QA management reports are retained in hard copy or electronic format by the QA
department for a minimum of 5 years.
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Figure 1 — Organization Chart
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Figure 2 — Floor Plan
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Figure 3 — Chain of Custody

The next page is an example of an Apex
Laboratories Chain of Custody.
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Figure 4 — Cooler Receipt Form

APEX LABS COOLER RECEIPT FORM

Client: Element WO#: All

Project/Project #:

Delivery info:
Date/Time Received: @ By:

Delivered by: Apex Courier  Client FedEx UPS  Senvoy  SDS  Other___

Cooler Inspection Inspected by: @
Chain of Custody:
Included? Yes ~ No _ Signed/Dated by Client? Yes  No

Signed/Dated by Apex Personnel? Yes ~ No

Coolers:  No. of Coolers:

Cooler #1 Cooler #2 Cooler #3

Temperature (deg. C)

Received on Ice? (Y/N)

Temp. Blanks? (Y/N)

Ice Type: (Gel/Real/Other)

Condition:

Cooler out of temp? (Y/N) Possible reason why:

Cooler #4

Samples Inspection: Inspected by: @,
All Samples Intact? Yes ~ No  Comments:

Bottle Labels/COCs agree? Yes ~ No  Comments:

Containers

Appropriate for Analysis? Yes ~ No  Comments:

Do VOA Vials have Visible Headspace? Yes ~ No  NA

Comments

Water Samples:

pH Checked and Appropriate (except VOAs): Yes  No  NA

Comments:

Additional Information:

Labeled by: See Client Contact Form:

Page 44 of 55



Figure 5 — Sample Report

The next six pages are an example of a report
generated out of Element by Apex Laboratories.
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12232 S.W. Garden Place

ApeX LabS Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Wednesday, August 4, 2010

Philip Nerenberg

Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223

RE: Performance Evaluation / Spring 2010 Water Remedial P”

Enclosed are the results of analyses for work order A10F200, which was received by the laboratory on
6/17/2010 at 3:51:00PM.

Thank you for using Apex Labs. We appreciate your business and strive to provide the highest quality
services to the environmental industry.

If you have any questions concerning this report or the services we offer, please feel free to contact me by
email at: EHolloway@Apex-Labs.com, or by phone at 503-718-2323.

ApeX Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
.-"'f I| ] Ilf
[F -
_ Heller—;

e

Evan Holloway, Quality Assurance Manager Page 1 of 6
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs
12232 S.W. Garden Place
Tigard, OR 97223

Project: Performance Evaluation
Project Number: Spring 2010 Water Remedial
Project Manager: Philip Nerenberg

Reported:
08/04/10 16:16

ANALYTICAL REPORT FOR SAMPLES

SAMPLE INFORMATION

Sample ID

Laboratory ID Matrix Date Sampled

Date Received

Trace Metals 1

A10F200-01 Water 06/17/10 00:00

06/17/10 15:51

Apex Laboratories

o

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Evan Holloway, Quality Assurance Manager
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs
12232 S.W. Garden Place
Tigard, OR 97223

Project: Performance Evaluation

Project Number: Spring 2010 Water Remedial Reported:
Project Manager: Philip Nerenberg 08/04/10 16:16

ANALYTICAL SAMPLE RESULTS

Total Metals by EPA 6010C (ICP-AES) |

Analyte Result
Trace Metals 1 (A10F200-01)
Copper 0.363

Units Dilution Date Analyzed Method Notes
Matrix: Water Batch: 1006383
mg/L 1 06/23/10 17:24 EPA 6010C

Apex Laboratories

o

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Evan Holloway, Quality Assurance Manager

Page 3 of 6
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Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs
12232 S.W. Garden Place
Tigard, OR 97223

Project: Performance Evaluation

Project Number: Spring 2010 Water Remedial
Project Manager: Philip Nerenberg

08/04/10 16:16

Reported:

QUALITY CONTROL (QC) SAMPLE RESULTS

Total Metals by EPA 6010C (ICP-AES)

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 1006383 - EPA 3015A Water
Blank (1006383-BLK2) Prepared: 06/23/10 14:07 Analyzed: 06/23/10 17:18
EPA 6010C

Copper ND --- 0.0100 mg/L 1 - - --- --- - -
LCS (1006383-BS2) Prepared: 06/23/10 14:07 Analyzed: 06/23/10 17:21
EPA 6010C

Copper 0.0543 - 0.0100 mg/L 1 0.0556 - 98 80-120% -

Apex Laboratories

o

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Evan Holloway, Quality Assurance Manager

Page 4 of 6
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12232 S.W. Garden Place

ApGX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Apex Labs Project: Performance Evaluation
12232 S.W. Garden Place Project Number: Spring 2010 Water Remedial Reported:
Tigard, OR 97223 Project Manager: Philip Nerenberg 08/04/10 16:16

SAMPLE PREPARATION INFORMATION

i Total Metals by EPA 6010C (ICP-AES)

Prep: EPA 3015A Sample Default RL Prep
Lab Number Matrix Method Sampled Prepared Initial/Final Initial/Final Factor
Batch: 1006383
A10F200-01 Water EPA 6010C 06/17/10 00:00 06/23/10 14:07 45mL/50mL 45mL/50mL 1.00
Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
- | H}. Il.l
s

Evan Holloway, Quality Assurance Manager Page 5 of 6
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12232 S.W. Garden Place

ApeX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Apex Labs Project: Performance Evaluation
12232 S.W. Garden Place Project Number: Spring 2010 Water Remedial Reported:
Tigard, OR 97223 Project Manager: Philip Nerenberg 08/04/10 16:16

Notes and Definitions

Qualifiers:

Notes and Conventions:

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. Results listed as 'wet' or without 'dry'designation are not dry weight corrected.
RPD Relative Percent Difference

MDL If MDL is not listed, data has been evaluated to the Method Reporting Limit only.
WMSC  Water Miscible Solvent Correction has been applied to Results and MRLs for volatiles soil samples per EPA 8000C.

Batch Unless specifically requested, this report contains only results for Batch QC derived from client samples included in this report. All

QC analyses were performed with the appropriate Batch QC (including Sample Duplicates, Matrix Spikes and/or Matrix Spike Duplicates) in
order to meet or exceed method and regulatory requirements. Any exceptions to this will be qualified in this report. Complete Batch QC
results are available upon request. In cases where there is insufficient sample provided for Sample Duplicates and/or Matrix Spikes, a
Lab Control Sample Duplicate (LCS Dup) is analyzed to demonstrate accuracy and precision of the extraction and analysis.

Blank Apex assesses blank data for potential high bias down to a level equal to /2 the method reporting limit (MRL), except for conventional

Policy chemistry and HCID analyses which are assessed only to the MRL. Sample results flagged with a B or B-02 qualifier are potentially
biased high if they are less than ten times the level found in the blank for inorganic analyses or less than five times the level found in the
blank for organic analyses.

For accurate comparison of volatile results to the level found in the blank; water sample results should be divided by the dilution factor,
and soil sample results should be divided by 1/50 of the sample dilution to account for the sample prep factor.

Results qualified as reported below the MRL may include a potential high bias if associated with a B or B-02 qualified blank. B and B-02
qualifications are not applied to J qualified results reported below the MRL.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
- | H}. Il.l
s

Evan Holloway, Quality Assurance Manager Page 6 of 6
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Figure 6 — Nonconformance Report Form

APEX LABORATORIES NONCONFORMANCE FORM

Severity (circle one): 1 2 3
1 - Needs signatures of analyst and one QA/QC/TD person w/ documentation of decision.
2 - Needs QA/QC review (discussion among QA/QC/TD) w/ initials of all involved,
documentation of decision and possible system modifications.
3 - Needs actions indicated in level 2 with signature of laboratory manager and follow-up

to verify that system changes have been implemented.
Levels 1 & 2 need only 1° page, level 3 needs 2 pages.

Notification of Nonconformance:
Date:

AnalxstlDeeartment:

Nonconformance:

Root Cause:

Initial Corrective Action:

Samples Affected: (List Client(s), Work Order(s) and Sample(s) Affected)

QC Affected: (List Batch and Instrument QC Affected)

I
Reviewed By / Date:  |(Quality Assurance Department or Technical Manager / Date of review)

Comments: (Comments from QA Department or Technical Manager)
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Figure 6 — Nonconformance Report Form

Follow-up to Corrective
Action:

(List further steps to be completed to remedy Nonconformance, only if a
level 3 nonconformance)

Target Completion Date:

Project Management Notification:

Project Manager
Comments:

(Comments from Project Manager, including documentation of client
notification, if applicable)

Subsequent Actions to be
Taken:

(if applicable)

Date of Reissued Report

(Date Amended Report sent to Client, if applicable)

Quality Assurance Approval:

QA Comments:

(Comments from Quality Assurance Department)

Subsequent Actions to be
Taken:

(if applicable)

Corrective Action
Completed?

QA Approval: Date:
Laboratory Manager Approval:
Laboratory Manager: Date:

Additional Comments:
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Footnote#: 2003 NELAC Standard Section # : NELAC Checklist #

1 54224, b&.e 51,52, 55
2 54.1.1&5422 17, 50

3 5.4228&5422 49, 53

4 5.1.1,54.12 2,18

5 54.15a 23

6 542.1&5423 46, 47, 56, 57, 59
7 5.1.1 2

8 5.4.2.1&54.22d 48, 54

9 5.4.2.6,54.2.6.1-2 82-88

10 5.4.1.4b 22,25

11 54.14b,54.15c&d 24,26,27
12 54.2.34,5.4.4.1 & 5.4.4.2 66, 105-112
13 5.4.2.3.h 65

14 5.4.42 113

15 5.4.4.5 116 & 117
16 5444 & 5.4.4.5 115 & 119
17 5.4.7 134

18 5.4.23.9& 5.4.8 74,135 & 136
19 5.4.1.4 20, 21

20 5.4.1.3 19

21 5.4.15., .i.2 28, 38, 60
22 5415 &g 30, 31

23 54.15.f 30

24 5423.. 62

25 5.4.1.5] 44

26 5.4.1.51.,5.4.2.4 36, 80

27 5.4.1.51.1-.6 37-42

28 5.4.2.5 81

29 5.4.1.5.h 35

30 5.4.1.5.h 33

31 5.4.1.5.h,5.4.2.4 32, 80

32 54231t 77, 234-250
33 5.4.231 69

34 5.4.13 19

35 5.423.m 70

36 5.4.23k 68

37 5.5.10.5 521-523

38 5.5.4.1.1a 288

39 5423 67,70

40 5.5.5.2.2.1.i 380

41 54.23.m 70

42 5552.1a 356

43 54231 69, 71

44 5552.1.a 356

45 5.4.23.n 71

46 5.4.2.3.0,p,5.4.9.1 72,73, 137-139
47 5.49.1.b 140

48 5.423.p 73

49 5.4.10.1 145

50 5.4.9.1. & 5.49.1.a 138, 139

51 5.4.9.1.e 143

52 5.49.1.c 141

53 5.4.9.1.d 142

54 5.4.10.3 147

55 54.9.1.,5.4.9.1.a,54.9.2,5.4.10.2 & 5.4.10.6.a 1-3 138, 139, 144, 146, 154
56 5.4.10.3 148-150

57 5.4.10.4 151
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Footnote#: 2003 NELAC Standard Section # : NELAC Checklist #

58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
&9
90
91
92
93
94
95
96
97
98
99

5.4.10.6.a

5.4.10.5

5.4.12.2.5.2.a-h

5.4.12
54.12.1.1,5.4.12.1.2,5.4.12.2.4.¢
54.12.1.1

5.4.12.2.53.a-n

54.12.1.2,54.12.1.5a,d & e, 54.12.2.1,5.4.12.2.2

54.12.15d&1,54.12.23
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