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CHAPTER 1
INTRODUCTION

A. PURPOSE

The purpose of this project was to install several additional monitoring wells at nine locations to support
the continuing management goals of the City’s Welthead Protection (WHP) Program. It has been shown
that a planned monitoring well network can contribute significantly to the success of a WHP program.
The City has established a Wellhead Protection Area (WHPA), which is known to the City as the Aquifer
Protection Arca (APA). It was evident that the City had some gaps in its monitoring well network;
therefore, additional monitoring wells were instailed to expand this network in accordance with the City's
wellhead protection goals.

B. AUTHORIZATION AND SCOPE OF WORK

On August 9, 1990, the City of Renton authorized RH2 Engineering to construct additional monitoring
wells. Pacific Groundwater Group is a subconsultant to RH2 Engineering for this project. On QOctober
9, 1990, the City of Renton executed a contract with the Washington State Department of Ecology to
provide a 50 percent matching grant through the Centennial Clean Water Fund Program (FY90) under
WQFA Grant No. TAX 90220,

The scope of work for this project included the following tasks:

1. Prepare a Work Plan and Quality Assurance Project Plan. This docurmnent was completed in
March 1991.

2. Select a monitoring well drilling contractor through a competitive bidding process. Holt Drilling,
Inc., was selected as the monitoring well drilling contractor in May 1991.

3. Construct and develop monitoring wells at nine focations. This task was completed in March
1992.

4. Collect and analyze water samples. This task was completed in September 1992.

5. Prepare a final report summarizing all collected data. This report summarizes the collected data.

C. PROJECT OBJECTIVES

This project involved the installation of 17 monitoring wells in nine boreholes within the Renton area.
These monitoring wells were placed between potential sources of groundwater contamination and the
City’s water supply wells. The specific objectives of this project are listed below.

Ftenton JADATAIREN 312-00CHN
Monftaring Well Installation Reporn 1-1 August 23, 1983



CHAPTER ONE

1. Expand the City’s existing groundwater monitoring network in order to provide an early waming
of aquifer contamination.

2. Study the flow of groundwater through the aquifer within the Renton area. This objective
includes gathering geologic and hydrologic data during well drilling. A better understanding of
the aquifer hydrology will permit the nature, pathway, and extent of a contaminant to be better
determined,

3. Collect and analyze groundwater samples from each monitoring well. Results from this analysis
will provide a baseline of groundwater quality for comparison with future analyses.

D. SUMMARY OF FINDINGS

This monitoring well installation project substantially improved our understanding of the geologic and
hydrologic characteristics of the Cedar River aquifer system. First, six of the nine bore holes were drilled
to the Tertiary bedrock which forms the regional aquiclude and defines the bottom of the regional aquifers.
The middle aquifer located in the Maplewood area, also known as the Maplewood Production Aquifer,
appears to extend northwest under the northemn uplands which was evident in the drilling log for MW-34.
Second, the thickness and characteristics of the unconsolidated matetial and the depth to bedrock within
the Narrows supports the geologic model developed for the Cedar River Valley indicating a severe
constriction within the alluvium aquifers. This constriction results in aquifer discharge zones east of the
Narrows and aquifer recharge zones west of the Narrows. Third, the unconsolidated deposits for the
Renton area aquifers were developed through recent glacial activities in the Puget Lowlands. This was
evident through the composition and abundance of materials coliected from the monitoring well boreholes
that originated from sources located in the northem Cascades and British Columbia and were transported
to the Renton area through the recent glacial activity.

The water quality of the monitoring well samples was typical of groundwater quality in the Renton area.

The water quality data indicates no detection of any pesticides, PCB chemicals, or volatile organic
chemicals. The various inorganics and metals measured in each monitoring well sample were below
established primary or secondary maximum contamination levels with some exceptions.

E. RECOMMENDATIONS

With the installation of these additional monitoring wells, the City now has an extensive monitoring well
network for the detection of contaminants within the groundwater which may threaten its water supply.
However, groundwater contaminants cannot be identified unless a groundwater sampling and monitoring
program is enacted. Therefore, the next phase in the City’s WHP program is to establish a groundwater
sampling plan. This plan would assess the needs and goals of the City’s WHP program and would
establish a sampling plan to meet those objectives. The sampling plan would identify sampling intervals
for each monitoring well based on its proximity to potential sources of contamination, thus providing early
waming of contamination migrating to the City’s wellfields.

Renton JADATA\REN\312-000\CHY
Monitering Well Installation Rapon 1-2 August 23, 1993
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As part of its WHP program, the City also needs to improve the groundwater modeling of the Maplewood
wellfield. This monitoring well installation project has collected significant geclogic and hydrologic
information regarding the aquifer within the Maplewood area. This information can now be used to
develop a numeric groundwater model in order to assist the City in delineating a WHPA for the
Maplewood wellfield. At the present time the City has contracted with Pacific Groundwater Group to
develop such a model. Once completed, this model will be used to delineate a WHPA for the Maplewood
wellfield as well as quantify the link between the Maplewood and Cedar River Delta wellfields.

Renton JADATA\REN1212-000CH1
Monitoring Well Instaliation Report 1-3 August 23, 1853
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CHAPTER 2
MONITORING WELL INSTALLATION

This monitoring well installation project resulted in construction of 17 new monitoring wells in nine
different boreholes. Each monitoring well site was identified in the Monitoring Well Installation Work
Plan (March 1992). The construction phase of the project began on July 17, 1991 and was completed on
March 19, 1992, Figure 2.1 shows an overall map of the Maplewood and Cedar River Delta well fields
and identifies the location of the nine (9) monitoring well installation sites. Detailed vicinity maps of each
monitoring well site are presented in Appendix B. Well logs for each monitoring well installation are
presented in Appendix C The groundwater sampling program "Quality Assurance Project Plan" and
QA/QC results are presented in Appendix E. Water quality data for each monitoring well are presented
in a separate document entitled "City of Renton - Monitoring Well Installation Project, Groundwater
Quality Data, AM Test Professional Analytical Services. The boreholes in this project were drilled by the
cable tool method. A summary of monitoring well construction details is provided in Table 2.1, The
following presents a detailed description of the drilling and installation of each monitoring well.

A. MONITORING WELL 30 (MW-30)

Monitoring Well 30 is located on the west side of Williams Avenue N between N 1st Street and the Cedar
River channel. This monitoring well is located west of Renton’s downtown wellfield on the western
boundary of Zone 1 of the City’s Aquifer Protection Area.

The well drilling began on March 10, 1992. The borehole was drilled to a depth of 114 feet using the
cable-tool method with 8-inch diameter casing. The material encountered in the borehole consisted mainly
of sand and gravel. A bluish-grey silt and clay alluvial deposit was encountered at a depth of 108 feet
which indicated the bottom of the aquifer unit. No bedrock was encountered in this borchole. Two
monitoring wells were installed in this borehole, each with a 10 foot screen. The bottom of the deep
monitoring well was located at 94 feet and the bottom of the shallow monitoring well was located at 54
feet. The monitoring wells are considered to be screened within the upper and lower section of the same
aquifer unit, The monitoring well installation was completed on March 19, 1992.

The monitoring wells were sampled on August 19, 1992, The depth to water on this date was 13.86 feet
for the shallow monitoring well and 13.88 feet for the deep monitoring well as measured from the top of
the monitoring well piczometer pipes.

B. MONITORING WELL 31 (MW-31)

Monitoring Well 31 is located in the City’s Cedar River Park adjacent to the Stoneway Concrete property
and METRO’s Cedar River Sewer Interceptor. This monitoring well is located up gradient from the City's
Production Well No. 8 and is within Zone 1 of the City’s Aquifer Protection Area.

Renton JADATARENV312-D0CH2
Monftoring Well Installation Report 2-1 August 23, 1993



CHAPTER TWO

The well drilling began on October 7, 1991. The borchole was drilled to a depth of 112 feet using the
cable-tool method with 8-inch diameter casing. The materials encountered in the borehole consisted
mainly of sand and gravel. A bluish-grey silt and clay alluvial deposit was encountered at a depth of 93
feet which indicated the bottom of the aquifer unit. No bedrock was encountered in this borehole. Two
monitoring wells were installed in this borehole, each with a 5 foot screen. The bottom of the deep
monitoring well is located at 79 feet and the bottom of the shallow monitoring well is located at 43 feet.
The monitoring wells are considered to be screened within the upper and lower section of the same aquifer
unit. The monitoring well installation was completed on October 15, 1991.

The monitoring wells were sampled on March 10, 1992. The depth to water on this date was 22,02 feet
for the shallow monitoring well and 22.06 feet for the deep monitoring well as measured from the top of
the monitoring well piezometer pipes.

C. MONITORING WELL 32 (MW-32)

Monitoring Well 32 is located along the south side of the Cedar River in an area called the Narrows,
which is the narrowest part of the Cedar River Valley. The well lies up gradient from the City of
Renton's production well field, in Zone 1 of the City’s Aquifer Protection Area.

Drilling for MW-32 started on February 24, 1992. The borehole was drilled to a depth of 58 feet using
the cable-tool method with 8-inch diameter casing. The materials encountered in the borehole consisted
mainly of sand and gravel. One monitoring well was installed in the borehole; the well extends to a
depth of 45 feet, with a screen from 40 to 45 feet. Bedrock (gray silty sandstone) was encountered at 54.5
feet in MW-32, The monitoring well installation was completed on March 5, 1992.

Monitoring Well 32 was sampled on August 19, 1992, The depth to water on this date was 14.46 feet
as measured from the top of the monitoring well piezometer pipe.

D. MONITORING WELL 33 (MW-33)

Monitoring Well 33 is also located along the south side of the Cedar River in the Narrows. The well lies
up gradient from the City of Renton’s Production Wellfield, in Zone 1 of the City's Aquifer Protection
Area.

Drilling for MW-33 started on February 26, 1992. The borehole was drilled to a depth of 66 feet using
the cable-tool method with 8-inch diameter casing, The materials encountered in the borehole consisted
mainly of sand and gravel, with some silty interbeds. One monitoring well was installed in the borehole;
the well extends to a depth of 50 feet, with a screen from 45 to 50 feet. Bedrock (gray sandy claystone)
was encountered at 58.5 feet in MW-33. The monitoring well instaltation was completed on March 9,
1992.

Monitoring Well 33 was sampled on August 19, 1992. The depth to water on this date was 24.83 feet
as measured from the top of the monitoring well piezometer pipe.

Ranton JADATA\REN1312-00MCH2
Monitering Well Installetion Repon 2-2 August 23, 1993
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Monitoring Well Installation

E. MONITORING WELL 34 (MW-34)

Monitoring Well 34 is located 100 yards southwest of the refuse transfer station, which is owned and
operated by King County Solid Waste Department. This monitoring well is located down gradient from
this transfer station and is within Zone 2 of the City’s Aquifer Protection Area.

The well drilling began on September 16, 1991. The borehole was initially drilled using the cable-tool
method to a depth of 318 feet with 12-inch diameter casing and was continued to a depth of 544 feet with
8-inch diameter casing. Bedrock was encountered at a depth of 543 feet. During the drilling several
aquitards were encountered with interbedded layers of sand and gravel. Three monitoring wells were
installed in this borehole, each with a 10 foot screen. The bottom of the shallowest monitoring well (MW-
34S) is located at a depth of 50 feet, just above the first aquitard, This location was selected in order to
see if perched groundwater occurred within this sand and gravel unit. However, no seasonally high
groundwater table was observed in this monitoring well. The bottom of the medium depth monitoring
well (MW-34M) was located at a depth of 276 feet and the bottom of the deep monitoring well (MW-
34D) was located at a depth of 529 feet. This monitoring weil installation was completed on November
7, 1991.

The monitoring wells were sampled on August 19, 1992, The depth te water on this date was 183.38 feet
in MW-34M and 190.89 feet in MW-34D as measured from the top of the monitoring well piezometer

pipes.
F. MONITORING WELL 35 (MW-35)

Monitoring Well 35 is located on an easement at the south end of Union Avenue SE, adjacent to a water
transmission control facility for the Seattle Water Department. This monitoring well site is located within
Zone 2 of the City’s Aquifer Protection Area.

The well drilling began on November 22, 1991. The borehole was drilled using the cable-tool method
to a depth of 338 feet with 16-inch diameter casing and was extended to a depth of 560 feet with 12-inch
diameter casing. Bedrock was encountered at a depth of 559 feet. Two monitoring wells were installed
in this borehole, each with a 10 foot screen. The bottom of the deep monitoring well was located at 520
feet and the bottom of the shallow monitoring well was located at 340 feet. This monitoring well
installation was completed on March 10, 1992.

The monitoring wells were sampled on September 14, 1992. We were unable to measure the depth
water in these monitoring wells through the piezometer pipes.

G. MONITORING WELL 36 (MW-36)

Monitoring Well 36 is located along the western boundary of the Mapléwood Golf Course, down gradient
from City of Renton Production Wells 11 and 17. The well is within Zone 2 of the City’s Aquifer
Protection Area.

Drilling for MW-36 started on July 17, 1991. The borehole was drilled to a depth of 354 feet using the
cable-tool method with 8-inch diameter casing. The materials encountered in the borchole consisted

Renton JIDATA\REN1312-00\CH2
Monitoring Weil Instaliation Report 2-3 August 23, 1983



CHAPTER TWO

mainly of silty, fine-grained sands, with occasional thin interbeds of coarser-grained sand and gravel.
Significant sand and gravel deposits were present from about 22 to 42 feet and below about 292 feet.
Two monitoring wells were installed in the borehole. The shallow well extends to a depth of 42 feet, with
a screen from 35 to 40 feet in the upper sand and gravel unit. The deep well extends to 343 feet, with
a screen from 346 to 351 feet in a relatively silt-free portion of the lower gravel unit. Bedrock was not
encountered at MW-36. The monitoring well installation was completed on August 15, 1992,

The monitoring wells were sampled on March 11, 1992. The depth to water on this date was 13.53 feet
in the shallow well and 10.54 feet in the deep monitoring well as measured from the top of the monitoring
well piezometer pipes.

H. MONITORING WELL 37 (MW-37)

Monitoting Well 37 is located in the central portion of the Maplewood Golf Course, in the vicinity of City
of Renton Production Wells 11 and 17. The well is within Zone 2 of the City’s Aquifer Protection Area.

Drilling for MW-37 started on November 4, 1991. The borehole was drilled to a depth of 337 feet using
the cable-tool method with 8-inch diameter casing. The materials encountered in the borehole consisted
of interbedded sandy silts, silty sands, and sandy or siltbound gravels. A poorly-permeable sequence of
sandy silt/silty sand encountered from about 58 feet to 171 feet comprises the major aquitard at the MW-
37 site. Two monitoring wells were installed in the borehole; the wells were screened in sand and gravel
units which are separated by the major aquitard. The shallow well extends to a depth of 47 feet, with a
screen from 40 to 45 feet. The deep well extends to 232 feet, with a screen from 225 to 230 feet.
Bedrock was not encountered at MW-37. The monitoring well installation was completed on December
5, 1992,

The monitoring wells were sampled on March 11, 1592, The depth to water on this date was 24.29 feet
in the shallow monitoring well and 23.54 feet in the deep monitoring well as measured from the top of
the monitoring well piezometer pipes.

. MONITORING WELL 38 (MW-38)

Monitoring Well 38 is located in a City right-of-way along SE 10th Place, near its intersection with
Sheldon Avenue SE. The well is in the vicinity of City of Renton Production Wells 11 and 17, in Zone
2 of the City’s Aquifer Protection Area.

Drilling for MW-38 started on August 19, 1991. The borehole was drilled to a depth of 239.5 feet using
the cable-tool method with 8-inch diameter casing. The materials encountered in the borehole consisted
of silty fine- to medium-grained sands with occasional gravelly layers, and sandy or siltbound gravels.
The sequence between about 45 and 180 feet contains less gravel and is generally finer grained than
overlying and underlying sections. Two monitoring wells were installed in the borehole; the wells were
screened in sand and gravel units which are separated by the finer-grained facies. The shallow well
extends to a depth of 42 feet, with a screen from 35 to 42 feet. The deep well extends to 207 feet, with
a screen from 202 to 207 feet. Bedrock was encountered at about 235 feet in MW-38. The monitoring
well installation was completed on September 12, 1992,

Renton JADATAVRENM212-00\CH2
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Monitoring Well Installation

The monitoring wells were sampled on March 10, 1992. The depth to water on this date was 11.40 feet
in the shallow monitoring well and 9.52 feet in the deep monitoring well as measured from the top of the
monitoring well piezometer pipes.

Table 2.1: Monitoring Well Installation Summary
MWw-30 NW1/4 of NW1/4 114 2 44 - 54 32 PVC
Section 17 84 -94 32 PVC
MW-31 NW1/4 of SE1/4 112 2 33-43 32 PVC
Section 17 69 -79 42 PVC
Mw-32 SW1/4 of SW1/4 54 1 30-40 32 PVC
Section 16
MW-33 SW1/4 of SW1/4 66 1 40 - 50 42 PVC
Section 16
MW-34 SE1/4 of NW1/4 544 3 40 - 50 Bailer
Section 16 266 - 276
519 - 529 230 SsS
MW.35 NE1/4 of SE1/4 560 2 330 - 340 290 S8
Section 16 510 - 520 290 S8
MW-36 NE1/4 of NE1/4 354 2 40 - 50 32 PVC
Section 21 300 - 350 32 PVC
MW-37 NE1/4 of NE1/4 337 2 40 - 50 42 PVC
Section 21 300 - 350 42 PVC
MW-38 NE1/4 of NE1/4 240 2 35-40 32 PVC
Section 21 202 - 207 32 PVC
Renton JADATARENU 31 2-0D0MCH2
Monltoring Wall Installation Rapon 2-5 August 23, 1893



FIGURE 2.1
MONITORING WELL LOCATIONS AND

POTENTIAL CONTAMINATION SOURCES
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CHAPTER 3
REGIONAL GEOLOGY

Geologic well logs obtained during the drilling of the monitoring wells substantially improved our
understanding of the distribution of the geologic materials that control the groundwater hydrology in the
vicinity of Renton's production wells.

First, in the Maplewood area, the thickness of the unconsolidated (water-bearing) sediments was
determined because wells were drilled to the Tertiary bedrock that forms the regional aquiclude.

Second, the distribution and relative abundances of clay, silt, sand, and gravel in the layers of
unconsolidated sediments are much better known. This knowledge improves our understanding of the size,
storage capacity, and vulnerability to contamination of aquifers supplying Renton’s production wells.

Third, the composition and distribution of the unconsolidated deposits in the Narrows support a geologic
model for the development of the Cedar River Valley due to catastrophic postglacial (about 13,000 -
14,000 years Before Present) erosion of the valley.

Fourth, careful examination of the composition of pebbles and rock fragments from the wells, and
comparison of the abundance of pebbles of certain compositions with the frequency of pebbles of similar
composition in gravel bars of the present day Cedar River provides solid evidence for the origin of
Renton’s aquifers. Even gravels from the bottoms of the decpest wells, where gravel direcily overlies
bedrock, contain a distinct population of pebbles that could only come from source regions in the North
Cascades or Canada. Glaciers or glacially dammed rivers carried these pebbles and other rock fragments
from the north to the Renton area. Thus, all of the unconsolidated deposits intercepted in Renton’s
production and monitoring well borings were deposited during a period of geologic time (the last 2 million
years) when the advance and retreat of glaciers through the Puget Lowland dominated the development
of the region’s landscape. All of the sands and gravels from which Renton withdraws its water (its
aquifers) were deposited in close proximity to glaciers or are predominantly composed of eroded and
redeposited glacial drift.

Given this information, the geologic model for the deposition of Renton's aquifers can be refined from
that presented in the Work Plan.

A. STUDY AREA

The Work Plan identified four physiographic areas in need of exploration so that groundwater flow paths
1o the water supply wells could be better understood.  These areas were defined based on the
geomorphology or shape of the land surface and previous geologic and hydrologic studies. This
monitoring well installation project established that the shallow aquifer of the Maplewood area extends
through the Narrows and merges with the Delta Aquifer. The sands and gravels of the shallow aquifer
were deposited during a single catastrophic episode of posiglacial river erosion and deposition. However,
wells in the Maplewood and North Upland areas penetrated older, unconsolidated sediments (including
the "middle aquifers") that were deposited by distinctly different geologic processes.
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CHAPTER THREE

B. REGIONAL GEOLOGIC MODEL

Both the bedrock and unconsolidated sediments underlying the study area were predominantly deposited
by rivers or in lakes and swamps. However, the 40-50 million year old river sediments that have
consolidated to form the local bedrock (the Renton Formation), were deposited during a time of warm
climate and for millions of years the space (pores) between the grains of sand and pebbles have
disappeared as the sediment became rock. All of the younger unconsolidated sediments were deposited
during a time of colder climate when the distribution of sediments was largely controlled by glaciers.
However, the actual volume of these unconsolidated sediments deposited directly by glaciers (till) is small
compared to the volume of sediment deposited in water moving around or dammed by glaciers.

1. Tertiary Bedrock

As mentioned above, some of the monitoring wells were drilled to bedrock. In those wells, samples
were obtained of sedimentary rocks, like those typical of the Renton Formation, in which the pore
space between grains was filled with natural cements. Somewhat surprisingly, this bedrock was not
deeply weathered. Thus the land surface that was buried during the first advance of the Puget lobe
glacier over the Renton area may have been 1) actively eroding so that deep weathering profiles were
not forming, 2) scoured by the action of glacial outwash rivers surging ahead of the glacier, or 3)
scoured by an earlier glacial advance. However, the apparent absence of till directly on the bedrock
surface appears to rule out No. 3 and to indicate that erosion and sedimentation were active in front
of the glacier immediately before the landscape was inundated by slowly southward moving ice.

The well cemented nature of the bedrock samples (no pore space) confirms that the Puget Group
sediments are a regional aquiclude. Thus hills and valleys in the ancient bedrock landscape that
existed prior to the glaciation and the deposition of the unconsolidated deposits set definite limits on
the size and shape of Renton’s aquifers. By drilling wells to bedrock at several locations, it was
verified that the Maplewood area is underlain by an ancient bedrock landscape that broadly slopes
down to the north and locally eastward (down the side of a north trending ancient valley, Figure 3.1).
In the Narrows, bedrock crops out in road cuts at altitudes of up to 100 feet MSL (above Mean Sea
Level). These outcrops are part of a buried bedrock ridge that trends roughly north/south (Figure
3.2). East of the Narrows bedrock was encountered at altitudes of -170 to -290 feet (Figure 3.3).
Farther 10 the east, a deep exploration well failed to intercept bedrock even at an altitude of about -
600 feet.

2, Tertiary Erosion

The depths to bedrock measured during the monitoring drilling program confirm that the ancient
landscape that existed prior to Quaternary glaciation had substantial relief (Figure 3.4). This relief
may have been caused by erosion by north-northwest trending rivers or by faulting. If Tertiary rivers
cut the ancient valleys in the bedrock, then these valleys must continue to get deeper to the north so
that the rivers would drain to an ancient shoreline, Because it is known that the depth to bedrock
beneath Seattle is greater than 3,000 feet below the present land surface, it is possible that a north-
northwest trending paleovalley extends from Maplewood northward, beneath Mercer Island, and then
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toward Seattle. Alternatively, movement of bedrock due to folding or faulting (earthquakes) may have
been much more active during the late Tertiary than it is today. A block of the Earth’s crust (a
graben) or a downwarping of the crust (syncline) may have created a depression in the bedrock that
extends northward from the Maplewood area.

The bedrock paleovalley or basin that contains Renton’s middle aquifers is four miles across measured
east west from the Narrows to Indian. Although it is uncertain how this bedrock valley formed and
what its shape and depth are farther north and east, the paleovalley’s existence and side slopes are
better understood as a result of the monitoring well instatlation project. It is also now known that
the bedrock basin is filled with thick sequences of unconsolidated sediments that are of Quaternary
age. Within the Quaternary section are lenses or ribbons of gravelly sediments that are locally very
favorable for storage and transmission of groundwater.

3. Late Tertiary Sediments

Although the Hammer Bluff Formation (unconsolidated sediments of late Tertiary age) is found in
the nearby Green River Valley and sediments of similar appearance were found in a cliff along the
Cedar River near the Maplewood Golf Course, this Formation was not encountered in any of the
momnitoring wells. Indeed, re-examination of the cliffs on the Cedar River after they were freshly
exposed by erosion during the 1990 floods, indicates that the cliff sediments are all of Quaternary age.

4. Quaternary Sediments

The steep north and south walls of the Cedar River Valley provide numerous exposures of glacial drift
typical of those found elsewhere in the Puget lowland. However, many of these sections, like the
well log from Well MW-35 are dominated by fine-grained sediments typical of glacial lakes or the
deltas of the silt-laden rivers that flow out of glaciers. Clean glacial outwash and river gravels, and
the direct deposits of glaciers (till), are less abundant than the fine-grained sediments. Although
these fine-grained sediments have the capacity to store very large volumes of water, this water
generally does not move rapidly through such fine-grained material into production wells. Thus,
Renton’s highly productive aquifers must have substantial arecal extent, possibly as sequences of
elongate lenticular deposits associated with an aggrading fluvial environment.
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CHAPTER 4
GROUNDWATER HYDROLOGY

During drilling of the monitoring well boreholes, a considerable amount of geologic and hydrogeologic
information was obtained. This chapter discusses the hydrogeologic information that was collected during
this project and its correlation with existing hydrogeologic information obtained from previous studies.

Several borehole pump tests and slug tests were performed during this project. The results of these tests
are presented in Appendix D.

A. AQUIFER DESCRIPTIONS

The newly installed monitoring wells are completed in four aquifers beneath the City of Renton's service
area. The Delta Aquifer, located at the lower end of the Cedar Valley, is bounded by fine grained
sediments to the northwest, a bedrock hill to the west, bedrock uplands to the south, and glacial uplands
to the northeast. The Delta Aquifer is connected in an easterly direction to the Cedar Valley Alluvial
Aquifer by a constricted bedrock narrows ("The Narrows"). The Cedar Valiey Alluvial Aquifer is
comprised of sediments deposited by the Cedar River, and occurs only within the Cedar Valley between
bedrock and glacial upland valley walls to the south and north, respectively. A stratified aquifer system
occurs within the glacial uplands, and is exposed above the valley floor in the steep vertical wall on the
north side of Maple Valley. Springs emanate from the valley wall where the aquifers crop out. In
addition, two deeper aquifers occur beneath the Cedar Valley Alluvial Aquifer. The "Maplewood
Production Aquifer”, likely of glacial origin, has been encountered in wells at the Maplewood Golf Course
and beneath the North Uplands. A still deeper aquifer (i.e. 650-700 feet deep) has been documented
farther east (up-valley). New monitoring wells were not instalied within this "Deep Aquifer”. An existing
deep exploration well however, flows under artesian pressure,

The City of Renton derives most of its water supply from the Delta Aquifer. Five production wells
currently tap the aquifer with a productive capacity of up to 16 million gallons per day. The aquifer lies
close to land surface and has a maximum thickness of 70 to 90 feet. It was formed by deposition of
alluvial material at the mouth of the Cedar River where it emanates from the valley into the Lake
Washington basin. The shallow soils overlying the aquifer are comprised of silt, sand and gravels. The
aquifer itself is comprised of coarser, very permeable sandy gravel. Depths to water within the Delta
Aquifer are typically less than 25 feet below land surface. Recharge is believed to occur from
precipitation on the land surface, seepage from the Cedar River, groundwater discharge from adjacent
uplands, and groundwater subflow through the bedrock narrows. Areal recharge is minimal in the highly
industrialized area of Renton because land coverage by impermeable surfaces is high.

The Cedar Valley Alluvial Aquifer, present along the Cedar River east of the bedrock narrows, is an
alluvial aquifer which is in hydraulic continuity with the Delta Aquifer via groundwater sub-flow through
The Narrows. The aquifer provides a water source for an irrigation well located at the Maplewood Golf
Course and domestic water supply well located in Wasmeta Park. The aquifer bottom occurs at a depth
of about 50 feet below land surface. Measured depths to groundwater are generally within 15 feet of the
land surface. Some degree of hydraulic continuity with the Cedar River is likely, but was not investigated
as a part of this study.
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CHAPTER FOUR

The Maplewood Production Aquifer has been well documented in several test and production wells in the
Maplewood Golf Course area, and is believed to extend northward into hydrostratigraphically correlated
zones beneath the North Uplands. The aquifer is targeted as the City’s next major source of water, Two
recently completed production wells yield a combined flow of 4000 gpm. Two additional wells are
scheduled for construction in the near future. The aquifer is encountered at elevations ranging from
approximately -40 to -220 feet mean sea level (MSL) beneath the golf course, and -160 to -220 feet MSL
beneath the North Uplands. Its thickness varies from approximately 50 feet beneath the golf course to
150 feet beneath the North Uplands. Testing of PW-11 and 17 has shown it to be confined and leaky.
The aquifer does not extend to the south and west due to the presence of bedrock. The aquifer does not
exist one mile east of the Maplewood production wells based on the log of the deep exploration well.
Aquifer recharge is believed to occur predominantly from the North Uplands. Aquifer discharge occurs
in the Cedar Valley via upward flow to the Alluvial Aquifer east of The Narrows and through the
subsurface to the northwest. Other recharge and discharge point(s) may exist, but have not been
documented.

The North Uplands aquifer system consists of a stratified series of glacially deposited aquifers. The
uppermost of these aquifers occurs in the Vashon recessional outwash deposits which cover the top of the
uplands. Other permeable glacial deposits alternate with low permeability deposits beneath the recessional
outwash. The aquifers are currently not used for water supply due to their limited thicknesses, available
drawdown, and permeabilities (relative to other aquifers). Recharge to the upland aquifer system occurs
from rainfall and septic drainage from residential development atop the uplands. The aquifer system
discharges to the Cedar Valley Alluvial Aquifer via springs emanating from the valley wall and infiltrating
into the valley floor, and possibly to the Maplewood Production Aquifer via downward flow.

B. AQUIFER PROPERTIES

Existing literature and technical reports provide good definition of aquifer properties in the Delta Aquifer;
moderate definition in the Maplewood Production Aquifer, and relatively poor definition in the Cedar
Valley Aluvial Aquifer. Aquifer properties include thickness (b), hydraulic conductivity (K),
transmissivity (T), and storage coefficient (S). Testing was performed during installation of the new
monitoring wells to augment existing aquifer/aquitard property data. A constant-rate pumping test was
performed to assess the transmissivity of the Alluvial Aquifer in the vicinity of The Narrows, and slug
tests were performed in aquitard materials separating the Alluvial Aquifer and the Maplewood Production
Aquifer. This section summarizes both existing and recently obtained hydraulic data.

Properties of the Delta Aquifer have been characterized with constant-rate pumping tests performed on
individual wells, a multi-well pumping test, and numerical model calibration. Aquifer transmissivity in
the downtown (Renton wellfield) area is estimated to range from about 1 to 2.3 million gallons/day-foot
(gpd/ft). Assuming an average aquifer thickness of 70 feet and transmissivity of 1.3 million gpd/ft, the
corresponding hydraulic conductivity is approximately 4,350 ft/day. Hydraulic conductivity diminishes
with distance from the mouth of the Cedar River valley due to lower energy depositional environments
occurring away from the delta source. Hydraulic conductivity was estimated at the PACCAR site, just
south of Lake Washington, at 0.4 fi/day (Hart Crowser, 1987a). Storage coefficient varies based on
location in the aquifer. The downtown portion of the aquifer tends to exhibit semi-confined conditions,
and is typically characterized by S values on the order of 0.02 to 0.03 (Hart Crowser, 1987b). East of I-
405, where permeable sediments extend above the top of the water table, model calibration indicates that
the aquifer responds to pumping with a storage coefficient of about 0.25 (EES, 1992).
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Documented tests of the Alluvial Aquifer to estimate aquifer properties are relatively limited. Hydraulic
conductivity in the Maplewood area was calculated to be 460 feet/day based on testing a shallow well
(GeoEngineers Inc, 1986). The aquifer appears to be unconfined in Maptewood and the storage coefficient
should be correspondingly large. A pumping test at MW-33 was conducted as part of this project.

1. Testing of MW-33

A constant-rate pumping test was conducted at MW-33 on March 5, 1992 prior to installation
of the 2-inch monitoring well. The purpose of the test was to measure the transmissivity of
the alluvial aquifer at the Narrows. The test was 4 hours in length as planned in the scope
of work. A longer pumping time would have allowed the cone of depression to intersect
either a discharge boundary (bedrock) or a recharge boundary (river) (or both) which would
have affected the drawdown measurements. Since the goal of the test was simply to
determine the transmissivity of the aquifer, the four-hour pumping time was considered
adequate. A longer pumping time might also have allowed consideration of delayed yield.
In this case, the delayed yield would primarily affect the storage coefficient due to a change
in flow from instantaneous release from storage to the free draining of the pore spaces.
Since estimation of the storage coefficient was not an objective of this test, a longer pumping
time was not considered useful.

The test was conducted using the 8-inch borehole and a temporarily installed screen which
was open to the aquifer from 46 feet to 55 feet depth. The static water level in the well was
about 24 feet below ground at the time of testing. Drawdown was measured only in MW-33
during the test. Recovery occurred too quickly (within 1 minute) to enable collection of
meaningful measurements after the pump was shut off. A plot of the data is presented in
Appendix D (Figure D.1).

The analysis of MW-33 pumping test data considered both the effects of pumping an
unconfined aquifer and the effects of a partially penetrating well. The transmissivity based
on these corrections is 59,000 gpd/ft which comresponds to a hydraulic conductivity of 225
ft/day, given an aquifer thickness of 35 feet. Figure D.1 depicts both the measured
drawdown values and corrected drawdown values. Table D.1 documents both measured
drawdown data and corrected drawdown data. Drawdown was measured using an electric
well sounder. Discharge was measured by timing the flow into a 55 gallon drum.

The methods of drawdown correction are documented in Walton (1962).
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The data was first corrected for partial penetration using the following equation:

s =5, * C,.

where:
§ = drawdown for fully penetrating conditions, in feet,
s, = drawdown corrected for water table conditions, in feet,
Cp = partial penetration correction factor. This value is derived from tables
presented in Walton (1962), page 8.

A transmissivity (T) was calculated using the resultant data curve. This T was then used to
calculate the well loss by determining the theoretical drawdown just outside the well. Well
loss was calculated for each data point. The average well loss value (12.5 feet) was then
subtracted from each measured value to calculate the theoretical drawdown. These data are
plotted on Figure D.1. The data corrected for well loss were then corrected for water table
conditions using the following equation:

S; = Sy - S.2/ 2m.

where:

8 ?rawdown that would occur in an equivalent nonleaky artisian aquifer, in
eet,
theoretically calculated aquifer drawdown, in feet,

initial saturated thickness of aquifer, in feet.

Sm
m

These data are also plotted on Figure D.1. Finally, data corrected for water table conditions
were corrected for partial penetration. These data, plotted on Figure D.1, were used in the
transmissivity calculation.

Aquifer properties have been characterized in the Maplewood Production Aquifer based on
constant-rate testing of Production Wells 17 and 11. Transmissivities estimated for these wells
range from 49,000 to 67,000 gpd/ft, and corresponding hydraulic conductivities range from 94
to 128 ft/day (aquifer thickness 70 feet). Storage coefficient was estimated to be approximately
0.0005. A leaky aquifer response was observed, however leakage analysis was inconclusive
(Pacific Groundwater Group, 1990). Recent attempts to measure the transmissivity of the
laterally contiguous sediments beneath the North Uplands were unsuccessful due to the inability
to sufficiently stress the aquifer.

Aquifer properties have not been documented for the Vashon recessional aquifer and other related
Vashon drift deposits. Transmissivity and storage coefficients for the "deep aquifer” encountered
in the exploration well east of the Maplewood Golf Course have been estimated to be 19,500
gpd/ft and 0.00024, respectively (Golder, 1991).

Hydraulic properties were estimated for the aquitard which overlies the Maplewood Production
Aquifer and underlies the Alluvial Aquifer. The purpose of these tests was to determine
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permeability of the aquitard between the two aquifers. "Slug" tests were performed upon MW-37
and MW-38 during the drilling operation. The tests were performed by withdrawing a slug of
water from the borehole and monitoring the recovery. Water level measurements were conducted
using transducer data acquisition equipment.

The tests were analyzed with the method of Horvslev (1951). The analysis assumed that vertical
conductivity is one-tenth that of horizontal conductivity. Plots of aquifer response and a
summary table of analyses are included in Appendix D. Estimated values of horizontal hydraulic
conductivity ranged from approximately 0.14 to 10 feet/day (5X10° to 4X10° cmy/sec).

2. Testing of MW-38

Displacement type slug test was performed after the well had been drilled and during the
monitoring well construction. This test was conducted on September 11, 1991 in a
temporarily installed 2-inch well. The temporary well was screened in a gravelly, silty, fine
sand. Three separate tests were conducted using a displacement rod to create the slug of
water within the well. Three positive displacement tests and two negative displacement tests
were conducted. The results of these displacement tests are tabulated in Table D.1. Data
plots are presented in Figures D.2, D.3, D.4, and D.5.

Testing of MW-38 was also completed in the borehole, during well drilling on August 29,
1991. The test was performed at a depth of 154.5 feet in a gray, silty, fine to medium sand.
The results for each test are tabulated in Table D.1. Data plots are presented in Figures D.6.

3. Testing of MW-37

Testing of MW-37 was conducted over a two day period in early November, 1991, Tests
1, 2, and 3 were performed at depths of 90, 104, and 129.5 feet, respectively. The material
tested for tests 1 and 3 is gray, silty to very silty, fine sand. Test 2 was conducted in gray,
slightly sandy, clayey silt. The results for each test are tabulated in Table D.1. Data plots
are presented in Figures D.7, D.§, and D.9.

C. GROUNDWATER ELEVATIONS, GRADIENTS, AND FLOW PATTERNS

Water levels were measured in selected City of Renton monitoring wells on August 20-21, 1992
and January 22, 1993. Potentiometric elevations were calculated for all monitoring wells visited.
The calculated and approximated potentiometric elevations are shown on Table 4.1 and Figure
4.1, a potentiometric elevation contour map.

1. Horizontal Gradients

A sufficient number of monitoring wells exist to describe the horizontal component of groundwater
gradients in the Delta Aquifer, Cedar Valley Alluvial Aquifer, and Maplewood Production Aquifer.
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Horizontal gradients in the Delta Aquifer and Cedar Valley Alluvial Aquifer can be evaluated
together, because these surficial aquifers are hydraulically coupled through The Narrows. Figure 4.1
shows potentiometric contours for the shallow Alluvial Aquifers. The figure shows that horizontal
gradients occur in a down-valley direction. The contours are shown tc bend up gradient along the
river east of The Narrows - based partly on knowledge of gaining conditions along this stretch of the
river (GeoEngineers, 1986) and partly on similar contour geometry approximated in the golf course
vicinity. The 25-foot contour is inferred to bulge slightly down gradient along the river based on
likely losing conditions associated with increased aquifer extent. A 20-foot contour was not drawn
in the Delta Aquifer because water-level data were insufficient to characterize the flow pattern in this
major wellfield vicinity. The inferred steeper gradient in the vicinity of The Narrows is qualitative
and based on the decreased cross-sectional area available for groundwater flow,

Horizontal gradients in the Maplewood Production Aquifer are relatively steep between wells
completed in the laterally contiguous sediments beneath the North Uplands and wells completed in
the sediments beneath the golf course. Assuming lateral continuity between the completion zones of
MW-35D, MW-36D, and MW-37D, a south-southwestern gradient of approximately 0.024 exists.
The horizontal gradient between wells completed in the Maplewood Production Aquifer beneath the
golf course is less steep and directed more towards the west. The direction of the horizontal gradient
component is down valley (west) with a magnitude of approximately 0.006.

2. Vertical Gradients

The vertical component of groundwater flow was assessed by comparing water levels in shallow and
deep completions of nested monitoring wells. Multiple completion welis in which water levels were
measured include MW-25, MW-30, MW-31, MW-34, MW-35, MW-36, MW-37 and MW-38. Table
4.2 presents calculated vertical gradients for the wells listed above. The table shows that upward
gradients ranging from approximately 0.007 to 0.01 predominate in the Maplewood area, whereas
larger magnitude downward gradients are evident beneath the North Uplands. Vertical gradients
within the Delta Aquifer are of lower magnitude (0.001-0.002) and vary in direction. These vertical
gradients are believed to be transient and largely related to the effects of pumping. Upward vertical
gradients are known to occur from the "deep aquifer” encountered east of the golf course, based on
its flowing artesian condition.

The magnitude of upward vertical gradients in the golf course vicinity is fairly comparable in MW-36,
MW-37, and MW-38. Vertical gradients, while consistently downward in Well MW-34 beneath the
North Uplands, vary in magnitude between aquifers. MW-34 is completed in the Vashon recessional
deposits and two zones within the sediments hydrostratigraphically correlated with the Maplewood
Production Aquifer. The relatively large (0.62) downward gradient between MW-348 and MW-34]
suggests that the Vashon recessional deposits (MW-345) are effectively perched. Geologic
information (a thick sequence of low permeability glacial sediments between the two completions)
supports this theory. Potentiometric elevations in MW-34D show that the downward vertical gradient
extends to the deeper (MW-34D) zone beneath the North Uplands. Vertical gradient information for
MW-35 is currently unavailable, but also appears to have a downward vertical gradient.

Vertical gradients in the downtown Delta Aquifer are inconsistent, of relatively low magnitude, and
seem to say little about three dimensional groundwater flow patterns. Venrtical gradients in this area
are believed to be transient and associated with pumping stresses. As water levels were measured
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on different days in the mulii-completion wells in the Delta Aquifer, a "snapshot" description of
vertical gradients is not possible for this aquifer at this time.

3. Groundwater Flow Patterns

Groundwater flow in the shallow Alluvial Aquifer system is largely down valley (west-northwest) in
the Cedar Valley Alluvial Aquifer and radia! towards City of Renton pumping wells in the downtown
Delta Aquifer. Dominantly horizontal flow is likely in the Alluvial Aquifer based on its relatively
high permeability. East of The Narrows, where upward vertical gradients occur, the Alluvial Aquifer
receives recharge from the Maplewood Production Aquifer and slight upward flow may exist within
the lower portion of the Alluvial Aquifer itself. West of The Narrows, flow pattemns in the Delta
Aquifer are largely controlled by pumping of the City of Renton downtown wellfield. Both horizontal
and vertical flow components vary with pumping schedules. Flow pattemns in the vicinity of the
production wells were not illustrated in Figure 4.1, but a cone of depression has been well
documented associated with pumping in the downtown area (CH2MHill, 1988).

Groundwater flow within the Maplewood Production Aquifer beneath the golf course is likely to be
dominantly horizontal. Although the horizontal gradient within the aquifer (0.006) is only slightly
smaller than the upward vertical gradient across the overlying aquitard (0.01), the horizontal aquifer
hydraulic conductivity (94-128 ft/day) is much larger that the vertical aquitard hydraulic conductivity
(0.014-1.0 ft/day). The role of upward vertical groundwater flow as a discharge pathway may be
significant however, considering the areal extent of the Alluvial Aquifer into which upward flow can
occur. Upward vertical flow may also play a greater role closer to the bedrock narrows west of the
golf course. In this vicinity, bedrock boundaries are encountered to the west at The Narrows and to
the south at the uplands; higher heads are encountered in the laterally contiguous sediments to the
north and northeast; and the aquifer pinches out to the east. Horizontal groundwater flow may occur
to the northwest within sediments hydrostratigraphically correlated to the Maplewood Production
Aquifer. This northwest flow would occur along the bedrock boundary of the glacial sediments.
Sufficient water level data are not available to distinguish the gradient that would indicate this
additional discharge mechanism. However, the sharply curved potentiometeric surface contours of
the Maplewood Production Aquifer on Figure 4.1 indicates this type of flow near the bedrock
boundary in the Maplewood area..

Groundwater flow in the stratified glacial aquifer system beneath the North Uplands may have both
horizontal and vertical components. Springs along the northem Cedar Valley wall indicate a
horizontal component of flow within the stratified aquifer system, but water level data are insufficient
to quantify the horizontal component. High downward vertical gradient components indicate that
downward recharge is occurring to the beneath the North Uplands. The upward vertical flow
documented beneath the Maplewood golf course suggests a hydraulic circulation pattem with recharge
to the laterally contiguous sediments beneath the North Uplands flowing into the Maplewood
Production Aquifer and discharging upward within the Cedar Valley. In this case, groundwater
discharge occurs from the Maplewood Production Aquifer to the overlying ‘Alluvial Aquifer and
eventually the Cedar River.
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CHAPTER FOUR

Table 4.1 - Water Levels and Potentiometric Surface Elevations

|Pétentiometric |

‘Monitoring Well - evati entiometr
Identification Elevation:(Ft.)|.

RENTON MW-1 * 40.24 ) .

RENTON MW-3 35.50 53 53 |38.5-48.5| 16.16 19.34 16.89 18.61
RENTON MW-6 38.83 50 50 35-45 N/M N/M 20.07 18.76
RENTON MW.-7 * 46.31 50 50 35-.45 N/M N/M 22.79 23.52
RENTON MW-10 34.12 375 | 375 | 22-32 N/M N/M 15.40 18.72
RENTON MW-11 32.24 40 40 25-35 12.88 19.36 13.61 18.63
RENTON MW.-258 35.46 50 113 3545 16.81 18.65 17.44 18.02
RENTON MW-25D 35.54 85 113 | 75-80 16.91 18.63 17.52 18.02
RENTON MW-26 33.74 50 50 35-45 16.31 17.43 16.83 16.91
RENTON MW-27 30.83 48 50 35-45 12.49 18.34 13.02 17.81
RENTON MW-308 29.78 54 114 | 44-54 N/M N/M 13.80 15.98
RENTON MW-30D 29.76 94 114 | 84-94 N/M N/M 13.84 15.92
RENTON MW-318 47.18 43 112 | 33-43 22,75 24.43 23.69 23.49
RENTON MW-31D 4722 79 112 | 69-79 22,75 24.47 23.64 23.58
RENTON MW-32 51.06 45 59 40 - 45 13.41 37.65 14.39 36.67
RENTON MW-33 61.06 50 66 45-50 | 21.93 39.13 2277 38.29
RENTON MW-34S 262.89 47 544 | 40-50 | 44.37 218.52 43.95 218.94
RENTON MW-341 262.98 276 | 544 |266-276| 184.20 78.78 183.95 79.03
RENTON MW-34D 263.13 529 | 544 |519-529) 190.74 72.39 191.12 72.01
RENTON MW-358 357.79 347 | 560 |340-350| 265.04 92.75 265.84 91.95
RENTON MW-35D 357.78 518 | S60 |510-520] NM N/M NM NM
RENTON MW-36S 64.61 42 354 | 35-40 13.50 51.11 14.36 50.25
RENTON MW-36D 64.64 343 | 354 {336-341| 10.57 54.07 11.35 53.29
RENTON MW-37S 85.64 47 337 | 40-45 25.27 60.37 26.12 59.52
RENTON MW-37D 85.59 232 | 337 |226-231| 24.36 61.23 24.74 60.85
RENTON MW-38S 67.69 42 240 | 35-40 11.27 56.42 12.06 55.63
RENTON MW-38D 67.71 209 | 240 |202-207] 9.62 58.09 10.40 57.31
RENTON OBW-18 71.89 48 312 | 35-45 9.64 62.25 10.93 542
RENTON OBW-1D 71.87 180 | 312 {170-180| 9.90? 61.97? 10.74 ? 5437
OLY PIPE MW-2 63.77 295 | 27.1 [12.1-271] 2097 42 .80 N/M N/M
OLY PIPE MW-9 63.16 24.5 23 8-23 17.17 45.99 NM NM
OLY PIPE MW-15 60.79 20.5 19 4-19 12.78 48.01 NM NM
OLY PIPE MW-16 60.87 195 | 185 |3.5-18.5| 1286 48.01 NM NM
OLY PIPE MW-30 60.10 19.5 18 9-18 13.25 46.85 NM NM
QLY PIPE MW-32 61.91 19.5 | 185 |3.5-18.5| 11.43 50.48 N/M NM

Notes: All measuring point (MP) elevations are reported to the same accuracy as survey accuracy.
MP elevations for MW-36,37,38 and OBW-1 based on a closed-loop survey performed by RH2 (1/12/93).

MP elevations for Olympic Pipeline MW's reported by GeoEngineers to City of Renton datum.

Survey tie-in between Renton and Olympic Pipeline wells performed by RH2. Estimated elevation of

Olympic Pipeline wells to be 0.06 feet lower than reported.

N/A = water level not available; N/M = water level not measured,

* New MP elevation - wellhead was modified during the summer of 1990,

Depth to water in OBW-1D is questionable because the well may have lost continuity with the aquifer.
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Groundwater Hydrology
Table 4.2 - Vertical Gradients in Nested Piezometers
RENTON MW-258 3546 35 45 16.81 0.00 1744 0.00
RENTON MW-25D 3554 75 80 1691 17.52
RENTON MW-308 29.78 44 54 NM NM 13.80 0.00
RENTON MW-30D 29.76 84 94 NM 13.84
RENTON MW-318 47.18 33 43 22.75 0.00 23.69 0.00
RENTON MW-31D 4722 69 79 22,75 23.64
RENTON MW-348 262.89 40 50 4437 -0.62 43.95 -0.62
RENTON MW-341 262.98 266 276 184.2 -0.03 183.95 0.03
RENTON MW-34D 263.13 519 529 190.74 191.12
RENTON MW-358 357719 340 350 265.04 N/A 265.84 N/A
RENTON MW-35D 357.78 510 520 N/M N/M
RENTON MW-36S 64.61 35 40 135 0.01 14.36 0.01
RENTON MW-36D 64.64 336 341 10.57 11.35
RENTON MW-378 85.64 40 45 2527 0.00 26.12 0.01
RENTON MW-37D 85.59 226 231 2436 24.74
RENTON MW-38S 67.69 35 40 11,27 0.01 12.06 0.01
RENTON MW-38D 67.71 202 207 9.62 10.40
RENTON OBW-1§ 71.89 35 45 9.64 -0.0021 7| 1093 0.0013 ?
'|RENTON OBW-1D 71.87 170 180 9.90? 10.74 7

Notes:

Positive vertical gradients indicate upward flow, negative vertical gradient indicate downward flow.

N/A = water level/calculated gradient not available; N/M = water level not measured.

MP elevations for MW-36,37,38 and OBW-1 based on a closed-loop survey performed by RH2 (1/12/93).

Depth to water in OBW-1D is questionable because the well may have lost continuity with aquifer.
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CHAPTER 5
WATER QUALITY ANALYSIS

This chapter discusses the water quality analysis performed on groundwater samples for each monitoring
well. The procedures for collection, analysis, and evaluation of the water quality were performed in
accordance with the Quality Assurance Project Plan which was approved by the Department of Ecology
and is presented in Appendix E. Afier the installation of the monitoring well sampling pumps,
groundwater samples were collected by Mark Semrau of RH2 Engineering with the assistance of Cliff
Nelson from the City of Renton Maintenance Department. AM Test, located in Redmond, Washington,
performed the laboratory analytical analyses for the groundwater samples. Janet Knox from the Pacific
Groundwater Group provided data quality assessment for the water quality resuits from the laboratory.

A. SAMPLING PROCEDURES

Before taking any groundwater samples, the depth to groundwater was measured in each monitoring well.
Groundwater levels were measured using a Solinst Water Level Indicator Model No. 101. Water levels
were measured to the nearest 0.01 feet. Next, the monitoring well was purged at a rate between 2 and
2.5 gpm using the groundwater sampling pump. Approximately 3 casing volumes were removed during
the purge process, during which the temperature and conductivity were measured.

After the monitoring well casing was purged, the groundwater sampling pump rate was reduced to
approximately 1.0 gpm. Samples were collected through a teflon sampling hose which has been dedicated
to each monitoring well. The samples were collected in the following order; 1) volatile organic
compounds, 2) other organic chemicals, 3) inorganic chemicals, and 4) metals. All sampling containers
were prepared with the proper preservatives by AM Test. Once the samples were collected, they were
placed on ice in an ice chest for storage and delivery to the laboratory. Field analytical tests, which
included pH, conductivity, temperature, turbidity, fluoride, iron, and orthophosphate, were performed
immediately after collection using portable field testing equipment. The equipment used for the field
analytical measurements is listed in Table 4.1, Field analytical procedures for fluoride, iron, and
orthophosphate are presented in Table 4.2,

B. DATA ASSESSMENT

The water quality data assessment was performed by Janet Knox of Pacific Groundwater Group and Mark
Semrau of RH2 Engineering. Laboratory water quality analyses were performed by AM Test located in
Redmond, Washington. The groundwater sampling program QA/QC results are presented in Appendix
E. The laboratory results from AM Test are presented in Appendix F.

Water quality measurements taken in the field during the monitoring well sampling are presented in Table
4.3. A comparison of field and laboratory measurements for pH, conductivity, fluoride, iron, and
orthophosphate are also presented in Table 4.3. The relative standard error and the absolute difference
were calculated for these water quality parameters. The pH of the groundwater samples was fairly
consistent between the field and laboratory measurements. The relative standard error between the field
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and laboratory pH measurements ranged from 1 to 13 percent. The conductivity measurement taken in
the field was consistently lower than the conductivity measured in the laboratory. The relative standard
error between the field and laboratory conductivity measurements ranged from 2 to 26 percent.

The relative standard error for fluoride, iron, and orthophosphate varied considerably, however, the
absolute difference in the field and laboratory measurements for these water quality parameters were, for
the most part, very small, since their concentrations were relatively low. One exception to this was iron
since the field measurements were consistently lower than laboratory measurements. In addition, if the
groundwater sample had high turbidity, the laboratory measurement for iron was several orders of
magnitude larger than the field measurement. This is most likely due to paniculate iron which will be
dissolved into the sample by the addition of acid prior 10 analysis. The field measurement of iron using
colorimetric methods would not detect particulate iron within the groundwater sample, More comparable
results may be achieved if the groundwater samples were filtered prior to performing analytical analyses.

Other data assessment procedures included: performing an cation-anion balance, calculating the ratio of
the measured to calculated total dissolved solids (TDS), and calculating the ratio of the calculated TDS
to the electrical conductivity (EC). We were unable to perform these analyses for samples collected at
MW-31, 36, 37, and 38 because the laboratory did not measure the calcium or TDS concentrations for
these samples. The results for MW-30, 32, 33, 34, and 35 are presented in Table 4.4.

Groundwater samples with high turbidity had high measurements of silica and iron, resulting in a poor
ion balance., For the most part anions had a higher total concentration than the cations. The calculated
TDS was always higher than the measured TDS in the laboratory. Again this may be contributed by the
high silica concentrations in the unfiltered samples. High turbidity samples also had higher than normal
ratios for the calculated TDS to EC.

Duplicate samples were collected and analyzed for MW-308, 368, and 38D. The comparison of duplicates
is presented in Table 4.5. The absolute difference, relative standard error, and precision have been
calculated for water quality parameters and are also presented in Table 4.5. For the most part, the
analytical results are within the precision values listed for duplicate samples presented in Standard
Methods. One water quality parameter, nitrate nitrogen, had poor duplicate precision in all three
groundwater samples.

C. WATER QUALITY

The waier quality within the monitoring well samples were typical of groundwater quality in the Renton
area. Primary concern to the City is the contamination of groundwater by pesticides, PCBs, and volatile
organic chemicals. The water quality data indicates that there was no detection of any pesticides and PCB
chemicals as measured by EPA Method 608 or volatile organic chemicals as measured by EPA Method
624.

Various inorganics and metals were detected in each monitoring well sample. For the most part, these
chemicals were below any established primary or secondary maximum contamination levels (MCL), The
exceptions are noted below:

Renton JADATARENY 312.00\CH5
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Water Quality Analysis

1. Total Coliforms

Total coliform was measured using the most probable number (MPN) method. The maximum
contamination level for total coliform is less than 2 per 100 ml. Coliform bacteria were detected in MW-
35D, 368, 378, and 37D.

2. Iron and Manganese

Iron and manganese are common chemicals found in groundwater. The secondary MCL for iron and
manganese is 0.30 mg/l and 0.05 mg/l, respectively. Iron levels in groundwater samples exceeding the
secondary MCL were detected in MW-30S, 30D, 318, 31D, 34D, 35D, 36S, 37S, 37D, and 38D.
Manganese levels in groundwater samples exceeding the secondary MCL were detected in MW-30D, 31D,
34D, 368, 378, and 37D.

3. Sulfide

Sulfide in water supplies creates odor problems due to the formation of hydrogen sulfide. Sulfide is often
detected in groundwater samples due to the anaerobic nature of the subsurface environment, There is no
primary or secondary MCL for sulfide. However, this chemical was detected in groundwater samples from
MW-318S, 31D, 368, 36D, 375, 37D, 388, and 38D.

4. Chromium

Chromium was detected in groundwater samples from MW-34D at a level of 0.38 mg/l. The primary
MCL for chromium is set at 0.05 mg/l. This measurement may indicate chromium contaminations in the
groundwater in this area. One sample result is not sufficient to verify if chromium in the groundwater
near MW-34D is a problem at this time. The City should analyze a second groundwater sample to verify
the chromium measurement as well as other metals.

5. Selenium

Selenium was detected in groundwater samples from MW-35D at a level of 0.011 mg/l. The primary
MCL for selenium is set at 0.01/mg/1. This measurement may indicate selenium concentrations in the
groundwater in this area. One sample result is not sufficient to verify if selenium in the groundwater near
MW-35D is a problem at this time. The City should analyze a second groundwater sample to verify the
selenium measurement as well as other metals.
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Pﬁtameter

Table 5.1: Field Analytical Equipment

pH Hach Pertable pH and Conductivity Meter 0.1 MW-31, 36, 37, and 38
Hach One Portable pH Meter +0.01 MW-30, 32, 33, 34, and 35
Conductivity  |Hach Portable pH and Conductivity Meter % 1 umhos/cm MW-31, 36, 37, and 38
Portable Hach Model 44600 Conductivity,
TDS, and Temperature Meter 1 1 umhos/cm MW-30, 32, 33, 34, and 35
Temperature Thermometer x1°C MW-31, 36, 37, and 38
Portable Hach Model 44600 Conductivity, o
TDS, and Temperature Meter x0.1°C MW-30, 32, 33, 34, and 35
Turbidity Hach Model 2100A Turbidimeter + 2% of full scale MW-31, 36, 37, and 38
Hach Model DR/2000 Spectrophotometer + 1 NTU MW-30, 32, 33, 34, and 35
Fluoride Hach Model DR/100 Spectrophotometer * 2% of full scale MW-31, 36, 37, and 38
Hach Model DR/2000 Spectrophotometer +0.01 mg/L MW-30, 32, 33, 34, and 35
Iron Hach Model DR/2000 Spectrophotometer 1+ 0.01 mg/L. All monitoring wells
Orthophosphate  |Hach Model DR/2000 Spectrophotometer +0.01 mg/L All monitoring wells

Table 5.2: Field Analytical Procedures

Fluoride Hach SPADNS Reagent Solution Method Colorimetric All monitoring wells
Iron Hach FerroVer Method Colorimetric All monitoring wells
Orthophosphate  {Hach PhosVer 3 (Ascorbic Acid) Method Colorimetric

All monitoring wells

Note: All three methods listed above have been approved by the US EPA for reporting purposes.
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Table 5.3A: Water Quality Analyses for MW.-30

Orthophosphate:

Physical Parameters Chemical Parameters
pH: 6.74 Fluoride:  0.09 mg/L
Conductivity: 80 umhos/cm Iron: 0.25 mg/L
Temperature: 13.1°C Orthophosphate: 0,01 mg/L
Turbidity: 14 NTU
Waiter Quality Parameter Meaii‘iidmem é’: :::;_aeﬁt Rela:i;;f;fndard Difference
pH: 6.7 7.0 3% 0.3
Conductivity: 80 umhos/cm 100 umhos/cm 16% 20 umhos/cm
Fluoride:  0.09 mg/L 0.04 mg/L 54% 0.05 mg/L
Iron: 025 mg/L 0.65 mg/L 63% 0.40 mg/L
0.01 mg/L 0.023 mg/L 56% 0.01 mg/L

Physical Paramelers Chemical Parameters
pH: 691 Fluoride: _ 0.09 mg/L
Conductivity: 230 umhos/cm Iron: 146 mg/L
Temperature: 13.0°C Orthophosphate: 0.09 mg/L
Turbidity: 406 NTU
. Field Laboratory Relative Standard .
Water Quality Parameter Measurement Measurement Error Difference
pH: 6.9 7.3 4% 0.4
Conductivity: 230 umhos/cm 260 umhos/cm 9% 30 umhos/cm
Fluoride: (.09 mg/L 0.07 mg/L 18% 0.02 mg/L
Iron: 146 mg/L 47.00 mg/L 133% 45.54 mg/L
Orthophosphate: 0.09 mg/L 0.073 mg/L. 15% 0.02 mg/L
Renton 5 _ 5 [MW-QUAL XLW]Field Water Quality Data
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Table 5.3B: Water Quality Analyses for MW-31

Orthophosphate:

Physical Parameters Chemical Parameters
pH: 7.7 Fluoride: 0.1 mg/L
Conductivity: 110 umhos/cm Iron:  0.04 mg/L
Temperature: 15°C Orthophosphate; 0.00 mg/L
Turbidity: 1.0 NTU
Water Quality Parameter Meaiiile‘:nent A;‘:f:s; '::ﬁ?;u Relati\:rf;:mdard Difference
pH: 7.7 7.4 3% 0.3
Conductivity: 110 umhos/cm 130 umhos/cm 12% 20 umhos/cm
Fluoride: 0.1 mg/L 0.07 mg/L 25% 0.0 mg/L
Iron: 0.04 mg/L 0.71 mg/L 126% 0.67 mg/L
0.00 mg/L 0.088 mg/L 141% 0.09 mg/L

Physical Parameters Chemical Parameters
pH: 6.3 Fluoride: 0.2 mg/L
Conductivity: 530 umhos/cm Iron: 039 mg/L
Temperature: 14°C Orthophosphate: 0,03 mg/L
Turbidity: 1.3NTU
. Field Laboratory Relative Standard ,
Water Quality Parameter Measurement  Measurement Error Difference
pH: 6.3 6.9 6% 0.6
Conductivity: 530 umhos/cm 580 umhos/cm 6% 50 umhos/cm
Fluoride; 0.2 mg/L 0.06 mg/L 76% 0.1 mg/L
Iron: 039 mg/L 0.43 mg/L. 7% 0.04 mg/L
Orthophosphate:  0.03 mg/L 0.054 mg/L. 0% 0.02 mg/L
:::t'::ring Woell Installation Repor 5 '6 (HW-OUAL XLWIFiold Water Ou”m
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Table 5.3C: Water Quality Analyses for MW-32 AND MW.33

Physical Parameters Chemical Parameters
pH: 7.31 Fluoride: 0.55 mg/L
Conductivity: 180 umhos/cm Iren:  0.07 mg/L
Temperature: 10.0 °C Orthophosphate:  8.00 mg/L
Turbidity: 1NTU
pH: 7.3 7.0 3% 0.3
Conductiviry: 180 umhos/cm 220 umhos/cm 14% 40 umhos/cm
Fluoride: 055 mg/L 0.08 mg/L 106% 0.47 mg/L
Iron: 0,07 mg/L 0.24 mg/L 8% 0.17 mg/L

Orthophosphate:  0.00 mg/L 0.006 mg/L 141% 0.01 mg/L

Physical Parameters Chemical Parameters
pH: 7.18 Fiuoride:  0.12 mg/L
Conductiviry: 174 ymhos/cm Iron: 0.13 mg/L
Temperature: 10.0 °C Orthophosphate: 0,05 mg/L
Turbidity: SNTU
, Field Laboratory Relative Standard ,
Water Quality Parameter Measurement Measurement Error | Difference
pH: 7.2 6.9 3% 0.3
Conductivity: 174 umhos/cm 200 umhos/cm 10% 26 umhos/cm
Fluoride:  0.12 mg/L 0.07 mg/L 37% 0.05 mg/L
Iron: 813 mg/L 0.30 mg/L 56% 0.17 mg/L
Orthophosphate:  0.05 mg/L 0.065 mg/L. 18% 0.02 mg/L
m::{’:ﬁnq Woli Installation Report 5-7 IMW-QUAL XLW]Field Water ouaj%
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Table 5.3D: Water Quality Analyses for MW-34

Physical Parameters Chemical Parameters
pH: 7.1 Fluoride: NA
Conductivity: 284 umhos/cm Iron: NA
Temperature: 11.0°C Orthophosphate: NA
Turbidity: NA
Water Quality Parameter Meaixiileiwm A;f; Z’;‘;ﬂt Relati‘;f;fndard Difference

pH: 7.1 8.1 9% 1.0

Conductivity: 284 umhos/cn 330 umhos/cm 11% 46 umhos/cm
Fluoride: NA 0.12 mg/L NA NA
Iron: NA 110 mg/L NA NA
Orthophosphate: NA 0.12 mg/L NA NA

Physical Paramelters Chemical Parameters
pH: 8.89 Fluoride: _ 0.10 mg/L
Conductivity: 165 umhos/cm Iron:  1.67 mg/L
Temperature: 11.3°C Orthophosphate: 007 mg/LL
Turbidity: 275 NTU Sulfide  0.138 mg/L
Water Quality Parameter Meai;iizem A;‘: :;:Zﬁz“ Relam;rrst;:ndard Difference
pH: 8.9 8.3 5% 0.6
Conductivity: 165 umhos/fcm 160 umhos/cm 2% 5 umhos/cm
Flucride: 010 mg/L 0.12 mg/LL 13% 0.02 mg/L
Iron;:  1.67mg/L 23.00 mg/L 122% 21.33 mg/L
Orthophosphate:  0.07 mg/LL 0.068 mg/L 2% 0.00 mg/L

Renton
Monitoring Well Installation Report 5‘8
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CHAPTER FIVE

Table 5.3E: Water Quality Analyses for MW-35

Physical Parameters Chemical Parameters
pH: Fluoride:
Conductivity: Iron:
Temperature: Orthophosphate.
Turbidity:
Water Quality Parameter Meailtfmem A;: ;901;‘:::31: Relati»;:;:mdard Difference
pH: 0.0 0.0
Conductivity: 0 umhos/cm 0 umhos/cm
Fluoride: 0.0 mg/L 0.0 mg/L
Iron:  0.00 mg/L 0.00 mg/L
Orthophosphate:  0.00 mg/L 0.00 mg/L

Physical Parameters Chemical Parameters
pH: 8.13 Fluoride: _ 0.15 mg/L
Conductivity: 195 wmhos/cm Iron: 0.55 mg/L
Temperature: 16.4 °C Orthophosphate: 0.86 mg/L
Turbidiry: 7ONTU
, Field Laboratory Relative Standard ,
Water Quality Parameter Measurement Measurement " Error Difference
pH: 8.1 8.1 0% 0.0
Conductivity: 195 umhos/cm 190 umhos/cm 2% 5 umhos/cm
Fluoride:  0.15 mg/L 0.11 mg/L 22% 0.04 mg/L
Iron:  0.55mg/L 3.00 mg/L 98% 245 mg/L
Orthophosphate:  0.86 mg/L 0.17 mg/LL 95% 0.69 mg/L
Renton [MW-QUAL XEW]Field Water Quality Data
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CHAPTER FIVE

Table 5.3F: Water Quality Analyses for MW-36

Depth to Groundwater
Physical Parameters Chemical Parameters
pH: 6.6 Fluoride: _ 0.15 mg/L
Conductivity: 119 umhos/cm Iron: 033 mg/L
Temperature: 13¢C Orthophosphate: 0.15 mg/L
Turbidity: 83 NTU

Field Laboratory Relative Standard

Water Quality Parameter Measurement Measurement Error Difference
pH: 6.6 7.0 4% 0.4
Conductivity: 119 umhos/ecm 160 umhos/cm 21% 41 umhos/cm
Fluoride: 0,15 mg/L 0.13 mg/L 10% 0.0 mg/LL
fron: 0.33 mg/L 1.50 mg/L 90% 1.17 mg/L
Orthophosphate: (.15 mg/L 0.17 mg/L 9% 0.02 mg/L

Physical Parameters Chemical Parameters
pH: 7.6 Fluoride: 0.1 mg/L
Conducitivity: 203 umhos/cm Iron: 003 mg/L
Temperature: 13°C Orthophosphate: 0.27 mg/L
Turbidity: 0.7 NTU
Water Quality Parameter Meaflif'lec:nenr A;f:v ‘::Zﬂt Rdm“;ff;f"“” | Difference
pH: 7.6 8.0 4% 0.4

Conductivity: 203 umhos/cm 250 umhos/cm 15% 47 umhos/cm
Fluoride: 0.1 mg/L 0.20 mg/L 47% 0.1 mg/LL
Iron:  0.03 mg/L 0.08 mg/L 64 % 0.05 mg/L
Orthophosphate: 0.27 mg/L 0.26 mg/L 3% 0.01 mg/L,

m&w Well Installation Report 5-10 I QUL KL TFik Water Qe e



CHAPTER FIVE

Table 5.3G: Water Quality Analyses for MW-37

Physical Parameters Chemical Parameters
pH: 6.5 Fluoride: 0.1 mg/L
Conductivity: 170 umhos/cm Iron: 141 mg/L
Temperature: 15°C Orthophosphate: 001 mg/L
Turbidity: 26.0 NTU
pH: 6.5 6.7 2% 0.2
Conductivity: 170 umhos/cm 230 umhos/cm 21% 60 umhos/cm
Fluoride: 0.1 mg/L 0.17 mg/L 7% 0.1 mg/L
Iron: 141 mg/L 3.80 mg/L 65% 2,39 mg/L
Orthophosphate: 001 mg/L 0.16 mg/L 125% 0.15 mg/L

Physical Paramelers Chemical Parameters
pH: 1.5 Flupride: 0.1 mg/L
Conductivity: 115 ymhos/cm Iron: NA
Temperature: 17 °C Orthophosphate: (.44 mg/L
Turbidity: 79.0 NTU
. Field Laboratory Relative Standard )
Waier Quality Parameter Measurement Measurement Error Difference
pH: 7.5 7.6 1% 0.1
Conductivity: 115 umhos/cm 150 umhos/cm 19% 35 umhos/cm
Fluoride: 0.1 mg/L. 0.17 mg/L 37% 0.07 mg/L
Iron: NA 30.00 mg/L NA NA
Orthophosphate: (.44 mg/L 0.088 mg/L 94% 0.35 mg/L
az:ii::ing Well Installation Report 5- 1 1 MW-QUAL XLWIField Wator Quality Data
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CHAFPTER FIVE

Table 5.3H: Water Quality Analyses for MW-38

Physical Parameters Chemical Parameters
pH: 5.6 Fluoride: 0.1 mg/L
Conductivity: 61 umhos/cm Iron: 0.01 mg/L
Temperature: 14 °C Orthophosphate: 0.00 mg/L.
Turbidity: 0.5 NTU
Water Quality Parameter Meaiif:inent z\;: :s;‘:m: Relati\grf;fndard Difference
pH: 5.6 6.7 13% 11
Conductivity: 61 umhos/em 88 umhos/cm 26% 27 umhos/cm
Fluoride: 0.1 mg/L 0.06 mg/L 35% 0.0 mg/L
Iron:  001mgL  00lmglL 0% 0.00 mg/L
Orthophosphate:  0.00 mg/L 0.023 mg/L 141% 0.02 mg/L

Physical Parameters Chemical Parameters
pH: 6.9 Fluoride: 0.1 mg/L
Conductivity: 114 umhos/cm Iron:  0.16 mg/L
Temperature: 13°C Orthophosphate: 026 mg/L
Turbidity: 54 NTU
. Field Laboratory Relative Standard ,
Water Quality Parameter Measurement  Measurement Error Difference
pH: 6.9 7.7 8% 0.8
Conductivity: 114 umhos/em 160 umhos/cm 24% 46 umhos/cm
Fluoride: 0.1 mg/L 0.15 mg/L. 28% 0.1 mg/L
Iron: 016 mg/L 0.41 mg/L 62% 0.25 mg/L.
Orthophosphate: 026 mg/L 0.250 mg/L 3% 0.01 mg/LL
Renton [MW-QUAL.XLWiField Water Quallty Data
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Water Quality Analysis

Table 5.4A: Cation - Anion Balance for Monitoring Well MW-308
Arsenic As ND 7495 g +3 ND
Boron B ND 10.81 g +3 ND
Barium Ba 0.007 mg/L 13733 g +2 0.00 meg/L
Cadmium Cd ND 11241¢g +2 ND
Calcium Ca 9.2 mg/L 40.08 g +2 0.46 meg/L.
Chromium Cr ND 5200¢g +3 ND
Iron Fe 0.65 mg/L 5585g +2 0.02 meg/L
Mercury Hg ND 20037 g +2 ND
Potassium K ND 39.10 g +1 ND
Magnesium Mg 2.6 mg/L 2431 g +2 0.21 meg/L
Manganese Mn 0.035 mg/L 5494 g +2 0.00 meg/L
Sodium Na 4.1 mg/L 229¢g +1 0.18 meg/L
Lead Pb ND 207.20 g +2 ND
Selenium Se ND 7492 ¢ +4 ND
Silver Ag ND 107.87 g +1 ND
Strontium Sr 0.035 mg/L 87.62¢g +2 0.00 meg/L

Total Cations 0.88 meq/L

Anions
Bicarbonate CaCO3 35.0mg/L 10000 g -1 0.35 meg/L
Carbonate Co3 0.0 mg/L 60.01 g -2 0.00 meg/L
Chleride Cl 1.9 mg/L 3545¢g -1 0.05 meg/L
Fluoride F 0.04 mg/L 19.00 g -1 0.00 meq/L
Nitrate NO3 0.952 mg/L 62.00 g -1 0.02 meq/L
Nitrite NO2 0.016 mg/L 46.01g -1 0.00 meg/L
Orthophosphate PO4 0.071 mg/L 94.97g -3 0.00 meqg/L
Silicon Si03 23.8 mg/L 76.08 g -2 0.63 meqg/L
Sulfide S ND 3206¢g -2 ND
Sulfate S04 7.7 mg/L 96.06 g -2 0.16 meq/L

Total Anions 1.21 meq/L

Measured Total Dissolved Solids [TDS] 68 mg/L

Calculated Total Dissolved Solids [TDS] 71 mg/L

Ratio of Measiie s

Electrical Conductivity [EC] 100 umhos/cm

Renton
Monitoring Well Instafiation Report
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Water Quality Analysis
Table 5.4B: Catlon Amon Balance for Momtormg Well MW-30D
i - Chenucal

Cations
Arsenic As (.020 mg/L 7495 g +3 0.00 meg/L
Boron B ND 1081 g +3 ND
Barium Ba 0.027 mg/L 13733 ¢ +2 0.00 meg/L
Cadmium Cd ND 11241 ¢ +2 ND
Calcium Ca 29.0 mg/L 4008 g +2 145 meq/L
Chromium Cr 0.066 mg/L 52008 +3 0.00 meg/L
fron Fe 47.00 mg/L 5585¢g +2 1.68 meg/L
Mercury Hg ND 20037 g +2 ND
Potassium K 5.7 mg/L 39.10 g +1 0.15 meg/L
Magnesiom Mg 17.0 mg/L 2431 g +2 1.40 meg/L
Manganese Mn 1.600 mg/L 5494 g +2 0.06 meg/L
Sodium Na 18.0 mg/L 2299 g +1 0.78 meq/L
Lead Po 0.010 mg/L 20720 ¢ +2 0.00 meg/L
Selenium Se ND 7492 ¢ +4 ND
Silver Ag ND 107.87 g +1 ND
Strontium Sr 0220 mg/L 8762¢g +2 0.01 meq/L

Total Cations 5.53 meq/L

Anions
Bicarbonate CaCO3 66.0 mg/L 100.00 g -1 0.66 meg/L
Carbonate Co3 0.0 mg/L 60.01 g -2 0.00 meg/L
Chloride Cl 34 mglL 3545¢g -1 0.10 meq/L
Fluoride F 0.07 mg/L 19.00 g -1 0.00 meg/L
Nitrate NO3 0.851 mg/L 62.00 g -1 0.01 meq/L
Nitrite NO2 0.059 mg/L 4601 g -1 0.00 meg/L
Orthophosphate PO4 0.224 mg/L 9497 ¢ -3 0.01 meg/L
Silicon Sio3 187.0 mg/L 76.08 g -2 4.92 meg/L
Sulfide S ND 32.06 g -2 ND
Sulfate 504 35.0 mg/L 96.06 g -2 0.73 meq/L

Total Anions 6.43 meq/L
Calculated TDS / Electrical Conductivity

Measured Total Dissolved Solids [TDS] 140 mg/L

Calculated Total Dissolved Solids [TDS] 335 mg/L

Rauo of Mcasured to Cal ulaTD ; 0424

Elecmcal Conductivity [EC} 260 umhos/cm

Ratio of Calculated TDS to EC Lopagl

Renton
Monitoring Well Installation Report
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Water Quality Analysis

Table 5.4C: Cation - Anion Balance for Monitoring Well MW-32

Cations
Arsenic As ND 7495 ¢ +3 ND
Boron B ND 1081 g +3 ND
Barium ) Ba ND 137.33 ¢ +2 ND
Cadmium Cd ND 11241¢g +2 ND
Calcium Ca 15 mg/L 40,08 g +2 0.75 meg/L.
Chromium Cr ND 5200¢g +3 ND
Iron Fe 0.24 mg/L 55.85g +2 0.01 meg/L
Mercury Hg ND 20037g +2 ND
Potassium K ND 39.10g +1 ND
Magnesium Mg 7.1 mg/L. 2431¢g +2 0.58 meq/L
Manganese Mn 0.003 mg/L 54.94 g +2 0.00 meq/L
Sodium Na 11.0 mg/L. 22.99¢ +1 (.48 meq/L
Lead Pb ND 207.20g +2 ND
Selenium Se ND 7492 ¢ +4 ND
Silver Ag ND 107.87 g +1 ND
Strontium Sr 0.053 mg/LL 87.62¢g +2 0.00 meg/L

Total Cations 1.82 meg/L

Anions
Bicarbonate CaCO3 72.0 mg/L 100.00 g -1 0.72 meg/L
Carbonate Co3 0.0 mg/L 60.01g -2 0.00 meg/L
Chloride Cl 3.1mg/lL 3545¢g -1 0.09 meg/L
Fluoride F 0.08 mg/L 19.00 g -1 0.00 meq/L
Nitrate NO3 0.873 mg/L. 62.00¢g -1 0.01 meg/L
Nitrite NO2 0.010 mg/L 46.01¢g -1 0.00 meg/L
Orthophosphate PO4 0.190 mg/L 9497 g -3 0.01 meg/L
Silicon 8i03 32.5mg/L 76.08 g -2 0.85 meg/L.
Sulfide s ND 32065 -2 ND
Sulfate S04 9.7 mg/L 96.06 g -2 0.20 meg/L.

Total Anions 1.89 meq/L
Calculated TDS / Electrical Conductivity
Measured Total Dissolved Solids [TDS] 110 mg/L
Calculated Total Dissolved Solids [TDS] 122 mg/L
220 umhos/cm

Renton
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Water Quality Analysis

Table 5.4D: Cation - Anion Balance for Monitoring Well MW.33

Arsenic As ND 7495g +3 ND
Boron B 0.15 mg/L 10.81 g +3 0.04 meq/L
Barium Ba 0.008 mg/L 13733 ¢ +2 0.00 meg/L
Cadmium Cd ND 11241¢ +2 ND
Calcium Ca 17 mg/L 40.08 g +2 0.85 meq/L.
Chromium Cr ND 5200 g +3 ND
Iron Fe 0.30 mg/L 5585¢g +2 0.01 meg/L
Mercury Hg ND 20037 g +2 ND
Potassium K ND 39.10g +1 ND
Magnesium Mg 7.7 mg/L 2431¢g +2 0.63 meq/L
Manganese Mn 0.017 mg/L 5494 g +2 0.00 meqg/L
Sodium Na 8.3 mg/L 2299 ¢ +1 0.36 meq/L
Lead Pb 0.003 mg/L 207.20 g +2 0.00 meg/L
Selenium Se ND 7492 g +4 ND
Silver Ag ND 107.87 g +1 ND
Strontium Sr 0.058 mg/L 8762¢g +2 0.00 meg/L
Total Cations 1.90 meq/L
Anions
Bicarbonate CaCO3 66.0 mg/L 100.00 g -1 0.66 meg/L
Carbonate Co3 0.0 mg/L 60.0t g -2 0.00 meg/L.
Chloride Cl 2.9 mg/L 3545 -1 (0.08 meq/L
Fluoride F 0.07 mg/L 19.00 g -1 0.00 meg/L
Nitrate NO3 1.263 mg/L 62.00 g -1 0.02 megq/L
Nitrite NO2 0.016 mg/L 4601 g -1 0.00 meg/L
Orthophosphate PO4 0.200 mg/L 9497 g -3 0.01 meg/L
Silicon $:03 32.5mg/lL 76.08 g -2 0.85 meg/L
Sulfide S ND 3206 ¢ -2 ND
Sulfate S04 9.2 mg/L 96.06 g -2 0.19 meg/L
Total Anions

1.82 meq/L

Calculated TDS / Electrical Conductivity

Measured Total Dissolved Solids {TDS]

110 mg/L

118 mg/L

Calculated Total Dissolved Solids [TDS]

200 umhos/cm

Renton
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Water Quality Analysis

Table 5.4E: Cation - Anion Balance for Monitoring Well MW-34S

Arsenic As 0.036 mg/L 7495¢g +3 0.00 meg/L
Boron B ND 1081 ¢ +3 ND
Barium Ba 1.4 mg/L. 137.33 g +2 0.02 meg/L
Cadmium Cd 0.004 mg/L 11241 g +2 0.00 meq/L
Calcium Ca 82 mg/L 40.08 g +2 4,09 meg/L.
Chromium Cr 0.066 mg/L 5200¢g +3 0.00 meg/L
fron Fe 110 mg/L 5585¢ +2 3.94 meg/L
Mercury Hg ND 200.37g +2 ND
Potassium K 19 mg/L 39.10¢ +1 0.49 meq/L
Magnesium Mg 36 mg/L 2431¢g +2 2.96 meg/L
Manganese Mn 1.8 mg/L 5494 g +2 0.07 meq/L
Sodium Na 160 mg/L 2299 ¢ +1 6.96 meg/L
Lead Pb 0.006 mg/L 207.20¢g +2 0.00 meg/L
Selenium Se ND 7492 ¢ +4 ND
Silver Ag ND 10787 g +1 ND
Strontium Sr 1.7 mg/L 87.62g +2 0.04 meg/L
Total Cations 18.57 meg/L
Anions
Bicarbonate CaCo03 92 mg/L 100.00 g -1 0.92 meg/L
Carbonate Cco3 0.0 mg/L 60.01g -2 0.00 meg/L
Chloride Cl 1.2 mg/L 3545¢ -1 0.03 meg/L.
Fluoride F 0.12 mg/L 19.00 g -1 0.01 meg/L
Nitrate NQO3 9.644 mg/L 62.00g -1 0.16 meq/L
Nitrite NO2 0.075 mg/L. 46.01 g -1 0.00 meg/L
Orthophosphate PO4 0.368 mg/L. 0497 g -3 0.01 meg/L
Silicon Si03 124.7 mg/L 76.08 g -2 3.28 meg/L
Sulfide S ND 3206 ¢ -2 ND
Suffate SO4 15 mg/L 96.06 g -2 0.31 meq/L
Total Anions 4,72 meg/L

Calculated TDS / Electrical Conductivity

Measured Total Dissolved Solids [TDS]

3000 mg/L

Calculated Total Dissolved Solids [TDS]

Electrical Conductivity [EC)

Renton
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Water Qualiry Analysis

Table 5.4F: Cation - Anion Balance for Monitoring Well MW-34D

svnugra
Equivalent

Cations
Arsenic As 0.004 mg/L 7495¢ +3 0.00 meq/L
Boron B 0.2 mg/L 10.81¢g +3 0.04 meq/L
Barium Ba 0.090 mg/L 13733 ¢ +2 0.00 meq/L
Cadmium Cd ND 11241¢ +2 ND
Calcium Ca 24.0 mg/L 4008 g +2 1.20 meqg/L
Chromium Cr 0.380 mg/L 52.00g +3 0.02 meg/L
Iron Fe 23.00 mg/L 55.85g +2 0.82 meg/L
Mercury Hg ND 20037 g +2 ND
Potassium K 4.4 mg/L 39.10g +1 0.11 meg/L
Magnesium Mg 12.0 mg/L 2431¢g +2 0.99 meg/L
Manganese Mn 0.510 mg/L 5494 ¢ +2 0.02 meg/L
Sodium Na 14.0 mg/L 2299¢ +1 0.61 meq/L
Lead Pb ND 207.20g +2 ND
Selenium Se ND 7492 g +4 ND
Silver Ag ND 107.87¢ +1 ND
Strontium Sr 0.150 mg/L B7.62 g +2 0.00 megq/L
Total Cations 3.82 meg/L
Anions
Bicarbonate CaCQ3 68.0 mg/L 100.00 g -1 (.68 meq/L
Carbonate co3 0.0mg/L 60.01 g -2 0.00 meg/L
Chloride Cl 4.4 mg/L 3545 -1 0.12 meq/L
Fluoride F 0.12 mg/L 19.00 g -1 0.01 meq/L
Nitrate NO3 0.594 mg/L 62.00g -1 0.01 meq/L
Nitrite NO2 0.020 mg/L 46.01 g -1 0.00 meq/L
Orthophosphate PO4 0.209 mg/L 9497 g -3 0.01 meqg/L
Silicon Si03 119.2 mg/L 76.08 g -2 3.13 meg/L
Sulfide S ND 3206g -2 ND
Sulfate S04 8.4 mg/L 96.06 g -2 0.17 meg/L
Total Anions 4,14 meg/L

Calculated TDS / Electrical Conductivity

Measured Total Dissolved Solids [TDS]

110 mg/L.

227 mg/L

Renton
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Water Quality Analysis
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Table 5.4G: Cation - Anion Balance for Monitoring Well MW-35D

Cations
Arsenic As 0.007 mg/L. 74952 +3 0.00 meg/L
Boron B 0.23 mg/L 10.81 g +3 0.06 meg/L
Barium Ba 0013 mg/L 13733 ¢ +2 0.00 meg/L
Cadminm Cd 0.002 mg/L. 11241 g +2 0.00 meqg/L.
Calcium Ca 11.0 mg/L 40.08 g +2 0.55 megq/L
Chromium Cr 0.050 mg/L 5200 g +3 0.00 meg/L
Iron Fe 3.00 mg/L 5585¢g +2 0.11 meg/L
Mercury Hg ND 20037 ¢ +2 ND
Potassium K 2.5mg/L 39.10g +1 0.06 meg/L
Magnesiom Mg 2.9 mg/LL 2431g +2 0.24 megq/L
Manganese Mn 0.047 mg/L 5494 g +2 0.00 meg/L
Sodium Na 31.0mg/L 2295 ¢ +1 1.35 meg/L
Lead Pb ND 207.20g +2 ND
Selenium Se 0.011 mg/L 74.92 g +4 0.00 meg/L
Silver Ag ND 10787 ¢ +1 ND
Strontium Sr 0.080 mg/L 87.62g +2 0.00 meq/L.
Total Cations 2.38 meq/L
Anions
Bicarbonate CaCO3 120.0 mg/L 100,00 g -1 1.20 meq/L
Carbonate CO3 0.0 mg/L 60.01 g -2 0.00 meq/L
Chloride Cl ND 3545g -1 ND
Fluoride F 0.11 mg/L 15.00 g -1 0.01 meq/L
Nitrate NO3 0.035 mg/L 62.00g -1 0.00 meq/L
Nitrite NO2 0.007 mg/L 46.01 g -1 0.00 meq/L
Orthophosphate PO4 0.522 mg/L 9497 ¢ -3 0.02 meg/L
Silicon Si03 21.1 mg/L 7608 g -2 0.56 meq/L
Sulfide S ND 3206g -2 ND
Sulfate S04 23 mg/L 96.06 g -2 0.05 meq/L
Total Anions 1.83 meq/L

Calculated TDS / Electrical Conductivity

Measured Total Dissolved Solids [TDS]
Calculated Total Dissolved Solids [TDS]

100 mg/L
143 mg/L

Renton
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Water Quality Analysis

Table 5.5A: Duplicate Analyses for MW-30S

Total Coliforms (MPN) < 2 < 2

pH 7.0 6.8 0.2 2% 103 %
Alkalinity (as CaCO?3) 35mg/L 32 mg/L 3mg/lL 6 % 109 %
Chloride 1.9 mg/L 2.0mg/L 0.1 mg/L 4% 95 %
Conductivity 100 mg/L 86 mg/L 14 mg/L 11% 115 %
Flucride 0.04 mg/L 0.05 mg/L 0.01 mg/L 16 % 78 %
Nitrate + Nitrite Nitrogen 0.22 mg/L 0.23 mg/L. 0.010 mg/L. 3% 96 %
Nitrate Nitrogen 0.005 mg/L 0.010 mg/L 0.005 mg/L. 47 % 3%
Orthophosphate  (as P) 0.023 mg/L 0.020 mg/L 0.00 mg/L 10 % 114 %
Total Dissolved Solids 68 mg/L 58 mg/L 10.00 mg/L. 11% 116 %
Sulfide < 1.0 mg/L < 1.0mg/L

Sulfate 7.7 mg/L 6.1 mg/L 1.6 mg/L 16 % 123 %
Arsenic < 0.00l mg/L | < 0.001 mg/L

Boron < 0.1 mg/L < 0.1 mg/L

Barium 0.007 mg/L 0.008 mg/L 0.001 mg/L 9% 87 %
Calcium 9.2 mg/L 9.3 mg/L 0.1 mg/L 1% 99 %
Cadmium < 0.002 mg/L | < 0.002 mg/L

Chromium < 0.006 mg/l. | < 0.006 mg/L

Iron 0.65 mg/L 0.39 mg/L 0.26 mg/L 35% 150 %
Mercury < 0.0002 mg/L | < 0.0002 mg/L

Potassium < 1.0 mg/L < 1.0 mg/L

Magnesium 2.6 mg/L 2.6 mg/L 0.0 mg/LL 0% 100 %
Manganese 0.035 mg/L. 0.026 mg/L 0.009 mg/L 21% 130 %
Sodium 4.1mg/L 4.2 mg/L 0.1 mg/L 2% 98 %
Lead < 0.001 mg/L 0.003 mg/L

Selenium < 000l mg/L | < 0.001 mg/L

Silicon 8.8 mg/L 8.5 ing/L 0.3 mg/i Z % 103 %
Silver < 0.01 mg/L < 0.01 mg/L

Strontium 0.035 mg/L 0.035 mg/L 0.000 mg/L 0% 100 %
:::r:i?:ring Well Installation Report 5 '20 MW-QUAL XL WIDuplicate Avetmes
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Water Quality Analysis

Table 5.5B: Duplicate Analyses for MW-36S

Total Coliforms (MPN) 8 8 0 0% 100 %

pH 6.7 6.8 0.1 1% 99 %

Alkalinity (as CaCO3) 100 mg/L. 100 mg/L O mg/L 0% 100 %

Chleride 6.9 mg/L. 6.7 mg/L 0.2 mg/L 2% 103 %

Conductivity 230 mg/L. 220 mg/L 10 mg/L 3% 104 %

Fluoride 0.17 mg/L. 0.11 mg/L 0.06 mg/L 30% 143 %

Nitrate + Nitrite Nitrogen 0.12 mg/L 0.12 mg/L. 0.00 mg/L 0% 100 %

Nitrate Nitrogen 0.065 mg/L 0.002 mg/L 0.063 mg/L 133 % 288 %

Orthophosphate  (as P) 0.16 mg/L 0.15 mg/L 0.01 mg/L 5% 106 %

Sulfide 2.0mg/L 2.5mg/L 0.5 mg/L 16 % 78 %

Sulfate 12,0 mg/L 9.0 mg/L 3.0mg/L 20 % 129 %

Arsenic 0.004 mg/L 0.004 mg/L. 0.000 mg/L 0% 100 %

Boron < 0.1 mg/L < 0.1 mg/L

Barium 0.022 mg/L 0.024 mg/L 0.002 mg/L 6 % 91 %

Cadmium < 0.002 mg/l. | < 0.002mgL

Chromium < 0.006 mg/L | < 0.006 mg/L

Iron 3.8 mg/L. 3.7mg/L 0.1 mg/L 2% 103 %

Mercury < 0.0002 mg/L | < 0.0002 mg/L

Potassium 2.9 mg/L 1.9 mg/L 1.0 mg/L 29 % 142 %

Magnesium 12 mg/L 14 mg/L 2 mg/L 11% 85 %

Manganese 1.1mg/L 1.3 mg/L 0.2mg/L 12 % 83 %

Sodium 6.1 mg/L 7.3 mglL 1.2mg/L 13% 82 %

Lead < 0.001 mg/L 0.001 mg/L

Selenium < 0.001 mg/L | < 0.001 mg/L

Silicon 16 mg/L 18 mg/L. 2 mg/L 8 % 88 %

Silver < 0.01 mg/L < 0.01 mg/L

Strontium 0.083 mg/L 0.098 mg/L 0.015 mg/L 12 % 8%
a::l'::ﬁng Well Installation Repor 5-21 (WW-QUALXL WD plcate Analyses



Water Quality Analysis

!ﬂ{;z_ér;QuaIify Parameté

Table 5.5C: Duplicate Analyses for MW-38D

Total Coliforms (MPN)
pH

Alkalinity (as CaCO3)
Chloride

Conductivity

Fluoride

Nitrate + Nitrite Nitrogen
Nitrate Nitrogen
Orthophosphate (as P)
Sulfide

Sulfate

Arsenic
Boron
Barium
Cadmium
Chromium
Iron
Mercury
Potassium
Magnesiom
Manganese
Sodium
Lead
Selenium
Silicon
Silver

Ctromtinm

< 2
1.7
90 mg/L
5.0mg/L

160 mg/L
0.15 mg/L

< 0.01 mg/L

0.002 mg/L
0.25 mg/L
2.1 mg/L
2.4 mg/L.

0.002 mg/L
< 0.1 mg/L
0.007 mg/L
0.002 mg/L

< 0.006 mg/L

041 mg/L

< 0.0002 mg/L

29 mg/L
6.0 mg/L
0.048 mg/L

13mg/L
0.001 mg/L

< 0.001 mg/L

15 mg/L
< 0.01 mg/L

NAAD e 1T
A D ST

<2
7.3

76 mg/L
4.3 mg/L
160 mg/L
0.14 mg/L.
0.03 mg/L
0.039 mg/L
0.25 mg/L
2.1 mg/L
2.2mg/L

0.006 mg/L.
< 0.1 mg/L
0.008 mg/L
0.002 mg/L.

< 0.006 mg/L

0.67 mg/L

< (0.0002 mg/L.

2.9 mg/L
5.6mg/L
0.050 mg/L

13 mg/L
0.002 mg/L

< 0.001 mg/L

1S mg/L
< 0.01 mg/L

[ WA o Ry 4
LUt lllyL

4%
12 %
11 %
0%
5%

128 %
0%
0%
6%

71 %

9%
0%

34 %

0%
5%
3%
0%
47%

0%

105 %
117 %
115 %
100 %
107 %

-80 %
100 %
100 %
109 %

0%

87 %
100 %

52 %
100 %
107 %
96 %
100 %
33 %
100 %

14 %

Aenton
Monitoring Well Installation Report

5-22

[MW-QUAL XLW]Duplicate Analyses
B/20/93
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APPENDIX C
MONITORING WELL LOGS



RENTON MONITORING WELL LOG
REN-MW-30 S & D

MONITORING | PVC CASING [DEPTH TO WATER| GROUNDWATER GROUND ELEVATION = 30.1 ft.
WELL ELEVATION | (8/19/92) ELEVATION DRILLNG METHOD: SJA%E oL
SHALLOW (S) 29.78 fi, 13.86 ft, 15,92 ft. CEOLOGIST PU&I&LUP. WASHINGTON
DEEP (0) | 2076 . | 1388 | 15.88 O ENGINCERNG. P.S.
DEPTH GEOLOGIC LOG MONITORING WELL
(FEET) CONSTRUCTION DETAIL
FLUSH MOUNTED 12" MONUMENT CASING
0 E T0F SOIL / 7] CONCRETE
jo — CHAY: SIT. AND SAND % % BENTONITE SURFACE SEAL
- % / 2 DIAMETER BLANK PVC CASING
J STy SAND AND GRAVEL / %7‘ (SCHEDULE 40) WITH 5 FEET OF
- / / 20 SLOT SCREEN - NO TAL PIPE.
20 — / é
- PEA GRAVEL
30 — BENTONITE CHIPS
T SILTY SAND 7
3 PEA GRAVEL
40 — v, BENTONITE CHIPS
- T S 3/4* DIANETER PVC TUBING
_ (SCHEDULE BO) WITH 5 FEET
50 — OF SLOTTED SCREEN.
Z] SILTY SAND AND GRAVEL COLORADO SILICA SAND
= BENTONITE CHIPS
60 —
- PEA GRAVEL
70 — BENTONITE CHIPS
- PEA GRAVEL
80 — BENTONITE CHIPS
=1 WELL SORTED SAND AND GRAVEL = P
90 —] COLORADO SILICA SAND
_ 94.0
- BENTONITE CHIPS
100 —
= SILTY SAND PEA GRAVEL
110 —} BLUISH GREY SILT
- BOTTOM OF HOLE AT {14'——
- COMPLETED 10/10/91
120 —]
130 —
FILE:  NW30-LOG.DWG RH2 ENGINEERING, P.5. |




RENTON MONITORING WELL LOG

REN-MW-31 S & D

MONITORING | PVC CASING [DEPTH TO WATER| GROUNDWATER GROUND ELEVATION = 47.9 fi.
WELL ELEVATION | (3/10/92) | ELEVATION DRILLING METHOD: CABLE TOOL
DRILLER: HOLT DRILLING, INC.
SHALLOW (S) | 47.18 . 22,02 ft. 25.16 fh, croLoaisyVLUP. WASHINGTON
DEPTH GEOLOGIC LOG MONITORING WELL
(FEET) CONSTRUCTION DETALL
FLUSH MOUNTED SURFACE MONUMENT
0
—1_TOP SOIL AT TV TV
T saND AND GRAVEL / % % BENTONITE SURFACE SEAL
"3 e
] RS |7 AR,
- A -
3 siTy sanp % é 7
30 —] SILTY SAND AND GRAVEL; A FEW COBBLES Zin7 = (DAt 00) Wi 3 T
A\ mri
40 — WELL SORTED SAND AND GRAVEL o 39 \0LORADO SILICA SAND
— 43.0
50— PEA GRAVEL
| FINE TO COARSE SAND AND
6o —| CRAVEL; ABUNDANT COBBLES BENTONITE CHIPS
- PEA GRAVEL
70 —| WELL SORTED SAND AND GRAVEL BENTONITE CHIPS
] SAND AND GRAVEL; ABUNDANT COBBLES COLORADO SILICA SAND
80 — SAND AND GRAVEL
3 i TEOL0R CHANGE TO GREY— — — —
90— WELL SORTED PEA GRAVEL PEA GRAVEL
- BENTONI 5
100 —| BLUISH GREY SILT AND CLAY; Te CHIP
3 NO PEBBLES
- PEA' GRAVEL
1o = BOTTOM OF HOLE AT 112'
= COMPLETED 10/10/81
120 —
130 —

FILE: MW31-L0G.DWG

RHZ ENGINEERING, P.S.




RENTON MONITORING WELL LOG

DEPTH GEQLOGIC LOG Yy MONITORING WELL CONSTRUCTION CETAIL
S| GROUND ELEVATION: 50.3 M.
oL
o vi LOCKING STEEL MONUMENT

-1 Damp, brown gravelly, sondy SILT (Topsoll} % 7 ]
. / / | BENTONITE SURFACE SEAL
-} SAND & GRAVEL with varying SILT content - % / 7
10 - / % 3
] / / .
R A S / / | & BOREHOLE .
] % / ]
3 “ / .
20 — - Eopge Qo/; —
] SAND & GRAVEL HO oo PaCo ]
. pood) loS-et— PEA GRAVEL -
3 o juga) [a gl N
] - hogol o0 n
-4 OO junf o Jnf -1
= — 7 |7 i
30 —{ Clean, very gravelly SAND -_ _4 o/c: ]
. 2 pood PoSo 4" PYC TUBING {SCH. ]
" - "/—" & a3 ) BOTTOM 2* SLOTTED
] - // % BENTONITE SEAL .
] / 4 _ 3" DIAMETER BLANK PVC
] CASING (SCH. BO) WITH &' ]
40 —] Cleen SAND & GRAVEL - OF 20 SLOT SCREEN —
3 COLORADO SILICA SAND .
N - ¥ 8-12
-1 O O -1
30 cosbly sanp & craveL ////// -
7| Cebbly SA A DRIVE SHOE AND REMNANT ]
] aoogogogogog 8" STEEL CASING .
] Pc0%0%020%02 3
n b0, C_ O, 0_0_ 0O ]
OO0 Q-0 OO0 e
7] Gray, silly SANDSTONE - 7 W 7
60 — BOTTOM OF HOLE AT 59° —]
] COMPLETED 02/27/82 ]
70 -]
80 3
1 -3
90 — 7
100 -

PROJECT NAME: Ranton Monitoring Well Instollation

WELL INDENTIFICATION NUMBER: MW-32
DRILLING METHOD: Cabla Tool
DRILLER: Richard Miller

FiRM: Holt Drilling

DATUM: NGVD 1929
WATER LEVEL ELEVATION:
INSTALLED: 03/06,/92

CONSULTING FIRM: Pocific Groundwaler Group, Inc. PVC ELEV,
REPRESENTATIVE: Russ Prior

51.06°

DEPTH
LW ELEY,
14.46' 36.6C°

LOCATION: sw}ﬂ sw/ Sec 16, T23N, R5E

Pacific

Groundwater
(]

A7 Group




RENTON MONITORING WELL LOG

DEPTH GEOLOGIC LOG L MONITORING WELL CONSTRUCTION DETAIL
'::: GROUND ELEVATION: 60.4 fi.
0 v LOCKING STEEL MONUMENT
. % 7 ]
] 8rown, siity to slightly silly, fine to madium / / | N
- SAND grading ta Brown fine lo meadium SAND  ped / / BENTONITE SURFACE SEAL .
: / /-—- 8" BOREHOLE .
3 - / / 3
20 é 4 -
] SAND & GRAVEL 13‘383 ;838 .
. Po0d 05— PEA GRAVEL ]
- o O b O .
. b 202 o206 .
] b o~ o p -
4

30 - - 45 A _'
- b309 PoSo -
. PaOdl L0l 3/4” PVC TUBING (SCH. 7
] Pa0g foo0]  8b); BOTTOM 2' SLBTTED ]
. - Poddl boog -
= _,ono DDOD -1
3 b .
] 7/ :
40 / -
] // A ]
7] Cobbly SAND & GRAVEL — COLORADO SILICA SAND ]
- - 4 -12 =
T} Siity SAND & GRAVEL 2" DIAMETER BLANK PVC ]
PR 3 CASING (SCH. 80) WITK 5 ]
50 - - Gooed  OF 20 SLOT SCREEN =
. p o 0 0 0 -
. F00%e2000959 7]
-] SAND & GRAVEL h9%6%0%6%:%8a] BOREHOLE CAYE—-IN -
. DOOODODDDODGO -
] for-f h90%5%0%0%:% B
7] /oooooooooo'gﬁ_ PEA GRAVEL ]
- Sty SAND & GREVEL ////////%4/— BENTONITE SEAL 3
- YSTON "
60 | Soncy A = ) P PP x
] SANDSTIONE P050025202500)  pavE SHOE AND REMNANT .
] Clayey SAN N a%0%0%5050,50 f 3
N N ogogogogogog, 8" STEEL CASING .
. BOTTOM OF HOLE AT 66' .
] COMPLETED 02/28/92 ]
70 — —
i 4
80 -
890 o —
100 — —

PROJECT NAME: Renton Monltoring Well insicilation
WELL INDENTIFICATION NUMBER: MW—33

DRILLING METHOD: Cable Tool

ORILLER: Richard “"Larry” La Rance

FiRM: Holt Prilling

CONSULTING FIRM: Pacific Groundwatar Group, Inc.

REPRESENTATIVE: Jim Mathleu

LOCATION: SW% SW% See.1B, T23N, RSE
DATUM: NGVD 1928
WATER LEVEL ELEVATION:

INSTALLED: 03/09/92 Pacific
ove DEPTH W EL gomdwatﬂ'
£1.06" 22.8% 38.23% o




RENTON MONITORING WELL LOG

MONITORING | PVC CASING |DEPTH TO WATER| GROUNDWATER GROUND ELEVATION = 261.5 ft.
WELL ELEVATION (9/30/92) ELEVATION gg:ﬁ%c MI-%E?DI;RI L%A:éi IL?:OL
SHALLOW (S) | 262.89 ft. 4429 1t 218.60 ft. " PUYALLUP, WASHINGTON
MEDIUM (M) 262.98 ft. 183.95 ft. 79.03 ft. GECLOGIST: GEOFFREY CLAYTON
DEEP (D) 263.13 ft. 191.12 fi. 72.01 ft. RH2 ENGINEERING, P.S.
DEPTH GEOLOGIC LOG MONITORING WELL
(FEET) CONSTRUCTION DETAIL
FLUSH MOUNTED 12" MONUMENT CASING
0
- GRAVEL, SILT, AND SAND ZRlZ ...,./ A BENTONITE SURFACE SEAL
- Z' DMMETER BLANK PVC CASING
25 — SILT AND SAND LA T Sty o Tan b,
- o8 | P | PEA GRAVEL
" -1 o Al VS | ] COLORADO SILICA SAND
- SILT BOUND SAND AND GRAVEL PEA GRAVEL
— / BENTONITE CHIPS
75 — ‘Q.r!
- 3! PEA GRAVEL
- X
100 — = BENTONITE CHIPS
: 3/& DAMETER PYC TUBING
- SCHEDULE 80} WITH § FEET
- SLOTTED SCREEM.
125 — BENTONITE CHIPS
- PEA GRAVEL
150 —
- > BENTONITE CHIPS
175 — SILT AND SAND : PEA GRAVEL
- = BENTONITE CHIPS
200 — o PEA GRAVEL
] i
- o iy .}t.}t’}
— P | a2y BENTONITE CHIPS
225 — s
- 2 PEA GRAVEL
250 5 | K ) ({7777} BENTONIE Chips
- = COLORADO SILICA SAND
275 — =
= SANDS PEA GRAVEL
— BENTONITE CHIPS
300 —
- SILT AND SAND COLORADO SILICA SAND
- —— BENTONITE CHIPS
Cantinued Mext Shest

FILE:  NW34-LOG.DWG

Shest 1 of 2

RHZ2 ENGINEERING, P.S.




RENTON MONITORING WELL LOG

DEPTH GEOLOGIC LOG MONITORING WELL
(FEET) CONSTRUCTION DETAIL
Continued From Frevious Sheet
25— ————————————— —
- PEA GRAVEL
350 — BENTONITE CHIPS
375 = PEA GRAVEL
3 BENTONITE CHIPS
400 — PEA GRAVEL
- E SILT AND SAND BENTONITE CHIPS
- PEA GRAVEL
450 — BENTONITE CHIPS
-3 PEA GRAVEL
475 — BENTONITE CHIPS
- PEA GRAVEL
500 —
- 1 |1 7| BENTONITE CHIPS
525 — SANDS - =|ikE S COLORADO SILICA SAND
- /] BENTONITE CHIPS
550 —
. GRAVEL
575 —]
600 —
625 —
650 —
675 —
700 —

ALE:  NW34-LOG.OWG Sheel 2 of 2 RH2 ENGINEERING, P.S.




RENTON MONITORING WELL LOG

MONITORING PVC CASING [DEPTH TO WATER| GROUNDWATER GROUND ELEVATION = 3586.1 fi.
WELL ELEVATION (9/14/92) ELEVATION DRILLING METHOD: CABLE TOOL
DRILLER: HOLT DRILLING, INC.
SHALLOW (S) | 357.79 ft. NA NA CEOLOGIST PUE)EiaL}yFP.EY\\'ASHINGTON
. REY CLAYTON
DEEP (D) 357.78 ft. 265.84 ft. 91.94 ft, RH2 ENGINEERING, P.S.
DEPTH GEOLOGIC LOG MONITORING WELL
(FEET) CONSTRUCTION DETAIL
FLUSH MOUNTED 12" MONUMENT CASING
0 7
- BENTONITE SURFACE SEAL
3 SILT, SAND, AND GRAVEL TS Bk o eacr
25 B A 5 o FR,
50 _E PEA GRAVEL
- BENTONITE CHIPS
75 —] PEA GRAVEL
- SILT AND SAND BENTONITE CHIPS
100 — e 3/ DIAMETER PYC TUBING
— (SCHEDULE 80) WITH 5 FEET
q OF S10TTED SCREEN.
- Z24 BENTONITE CHIPS
125 —
e PEA GRAVEL
150 — BENTONITE CHIPS
- SAND AND GRAVEL PEA GRAVEL
175 — BENTONITE CHIPS
- PEA GRAVEL
200 —
- BENTONITE CHIPS
225 — PEA GRAVEL
- BENTONITE CHIPS
250 — SILT AND SAND PEA GRAVEL
- (SCATTERED GRAVELS) )
275 — BENTONITE CHIPS
- PEA GRAVEL
300 — BENTONITE CHIPS
E PEA GRAVEL
325+ ]
Continued Next Sheet

FILE:  MW35-L0G.DWG

Sheet 1 of 2

RHZ2 ENGINEERING, P.S.




RENTON MONITORING WELL LOG

DEPTH GEOLOGIC LOG MONITORING WELL
(FEET) CONSTRUCTION DETAIL
Continued From Previous Shest -
32— —— e —— — — i | —a
- s P4 | 55 | E4E] BENTONITE CHIPS
= - o | BBa=E  COLORADO SILICA SAND
350 —| SILT, SANDS, AND GRAVEL 34T FRTA %
- PEA GRAVEL
375 — BENTONITE CHIPS
- PEA GRAVEL
400 —
= Zed | P BENTONITE CHIPS
425 —] SILT AND SAND PEA GRAVEL
- (SCATTERED GRAVELS)
- 7 BENTONITE CHIPS
450 — PEA GRAVEL
475 3 Z6d | & BENTONITE CHIPS
3 PEA GRAVEL
500 — ! BENTONITE CHIPS
_ 506 Ea LALLM PEA GRAVEL
- s RIS i COLORADO SILICA SAND
525 — PEA GRAVEL
. SILT, SANDS, AND GRAVEL BENTONITE CHIPS
550 —] PEA GRAVEL
575 — BEDROCK
600 —
625 —
650 —
675 —
700 —
FILE: _ NW35-L0G.DWG Shee! 2 of 2 _RH2 ENGINEERING, P.5. |




RENTON MONITORING WELL LOG
REN-MW-36 S & D

DEPTH GEOLOGIC LOG u MONITORING WELL CONSTRUCTION DETAIL
S | GROUND ELEVATION: Sa.1 ft.
<L
0 L FLUSH MOUNTED SURFACE MONUMENT
] I E
§ Brown slily SAND (1Y — BENTONITE SURFACE SEAL ]
1 Brown sitly SAND and GRAVEL \ A 44 2" DIAMETER BLANK PVC 3
] 7 CASING (SCH. 40) WITH 5' 3
20 / OfF 20 SLOT SCREEN 3
1 Brown SAND and GRAVEL = 4 4 COLORADO SILICA SAND |, ]
] B ]
B - e R 3/4 PYC TUBING (SCH. -
40 E Po OEOEOSg 80); BOTTOM 2° SLOTIED 1
3 o] [ Jug s Rufls ] ]
3 ™ b9 220859 2* TAILRIPE 3
3 Ish— ; ]
60 3 Brownish—gray slity flne SAND L< gg Q{],{Qé/'ou 3
s BEEHRE s
3 he ¢20%:%0 3
i1 Gray "clean” {fine SAND bo 0959504 ]
80 3 he 0209580 3
] Ho 026995 E
4 =] o 0.0 ]
1 Gray sitty fine SAND - o] 0. 0_0-0 ]
] @ VIIIES ]
1 - o 958580 i
100 b 0%0% % 3
] - he 062020% ]
1 Groy fine to medlum SAND and GRAVEL ho oedodeld ]
] e [+] o_ 0.0 3
3 - b 020%0%0 E
120 - Groy fine fo medium SAND - Q s 3
] - O 4 ©9690% ]
i ¢ o 02a%0 ]
3 ray slightly slity fine SAND with wozd chips - o 9,050450 ]
] Bol | |20802081 — " moreHOLE 3
140 4 - a4 06202580 ]
1 Gray meadium SAND and GRAVEL - Ha o®6% %0 3
] 0 oCo0o00 ]
- ]
i |2 ;
] q ©_0-0. 3
160 4 Gray siightly silty to sllty fina SAND, with — b 34 0902620 ]
3 gravelly layers, wood chips - Pai oooooog___ PEA GRAVEL
- < Bel | (3858353 i
3§ OCray fine to medlum SAND with trace graovel, Pt Hod 0%0%a%: ]
180 - sl - b9 02020850 E
] - 2
1 Groy sity vary fina to fine SAND with waod - % u/é./o{‘g(f_' BENTONITE SEAL ]
] chips - s 05040050
200 >4 b9 |[093°5% E
1 Gray flne to cocrse SAND aond GRAVEL b 58‘ 0808080 ]
DO' OOOODDO E
220 3 Groy siity fine to medium SAND with frace wood ® bl | 19990500 ]
3 Graoy siity flne te madium - £0a0 3
] chips; occaslonal gravelly layers - ‘g/{/o//z 3
3 - hQ 0%0%:%0 3
] = 020%0%0 ]
40 1 Groy slity fine to madium SAND wlth occoslonal [ ] ha 0%0%0%0 3
240 layers of SILT or sandy SILT b2 0902020 ;
E ] 0?aP5%5 " ]
. a 3/4 PVC TUBING (SCH. ]
] - Bo ogogopol  ah); BOTTOM 2° SLBTIED |
3 rs 3
260 J Grev sity fine to medium SAND with wood chips; f o, NS 3
] occaslonal graveily laysrs e go gogogog 3
- Dg ogogogo ]
; B3| |lkssdese ;
280 ] Groy silly fine to coorse SAND wilh ifrace gravel, - Dg Ogogogo 3
] wo°d P Ononono 5
1 Gray gravelly fine ta cocrse SAND; thin silf beds - ZZ E
] Py 3
300 - Gray siltbound GRAVEL and fine to coarse - Pa =
3 o 2" DIAMETER BLANK PV :
] slity SAND - h? CASING SE:‘SCH. 800 Wi 5* ]
Gray silty fine {o medium SAND groding inte - D OF 20 SLOT SCRELEN 1
320 slity CLAY E
Gray sancy slity CLAY wlth ocecaslonal layers of - pg E
slilbound SAND ond GRAVEL 7/ ]
: |__ COLORADD SILCA SAND 3
340 J Gray silly fine fo coarss SAND and GRAVEL - B 8-12
- S —2° TAILPIPE E
] AT L e e I ]
1 Groy silly fine SAND ond GRAVEL, BOULDERS BACKFILL/PEA GRAVEL 3
— Y\ BEDROCK - L L BENTONITE 1
360 4 =
] BOTTOM OF HOLE AT 354’ DRAE ZHOE AND REMNANT 7
COMPLETED 08,/05/91

PROJECT NAME: Renton Monitaring Well Installatlon
WELL INDENTIFICATION NUMBER: MW--36

DRILLING METHOD: Cable Tool

DRILLER: Richard Miller

LOCATION: SE % SE 4Sec. 16, T23N, RSE

DATUM: NGYD 1929
WATER LEVEL ELEVATION:
INSTALLED: 8/15/91

FIRM: Holt Drilling DEPTH Pacific
CONSULTING FIRM: Pacific Groundwaler Group, Inc. PVC ELEV, (B/19/92) GW ELEV, Groundwater
REPRESENTATIVE: Naney Riceio 64.61' 13,53 51.08' Shallow FRZ Group

54.64" 10.54* 54.10' Deep




RENTON MONITORING WELL LOG
REN-MW-37 8 & D

DEPTH GEOLOGIC LOG Y MONITORING WELL CONSTRUCTION DETAIL
% GROUND ELEVATION: 79.8 ft.
0 w FLUSH MOUNTED SURFACE MONUMENT
] 4 c
{ Gray=brown, elighlly sandy, very silibound, : // g ﬁ— BENTONITE SURFACE SEAL ]
i 9 4— 2" DIAMETER BLANK PVC_
20 - '1_? % & CASING Siscn. 40) WITH 5°
3 - 7‘ ;‘ / OF 20 SLOT SCREEN 3
4 P ]
3 2| 4/— COLORADO SILICA SAND _ 3
40 - Red-brown, siightly sondy GRAVEL & COBBLES B 812
1 Gray—brewn sllibound GRAVEL - g';' 80000 g )4‘ B%YT?OLUBZINGSLSTGT?D 3
60 1 Red—brown, slightiy sondy GRAVEL & COBBLES j-=d Dg ogogogO\_ 2 TAILPIPE 3
'- H B B "-
E Grayish-brown/brownlsh—gray sandy SILT with [ b 1095°5%5 3
1 some thin beds of clayey SiLT/silty CLAY - b2 ogogogo ]
{1 Grading to Grayish-brown silly fine SAND - Po 050,050 ]
BO ] with some Interbedded CLAY ond clayey ST m Pof 0000300 E
] -t Do 20S050] 3
- oIrrs E
O U 0.0 ]
100 4 Brown slity flne SAND - Dg ogogogo 3
] Groy, slightly sandy, clayay SILT grading to - Pa 0,0,050 ]
1 Groy sendy SILT el go gogogog ]
120 ] Graylsh—brown, silly, fine to medium SAND - 2 ogogogo 3
E I 3
3 Groy, very silly, fine SAND - Ho aoo0g0g 3
- H 04 220209 3
Do 20905021 — & BOREHOLE 3
140 4 - :g ogogogo ]
J Brown & Gray-brown, silty fine SAND - go gogogog E
1 - b4 0%0%% 3
] - z P P77 77 7A— BENTONITE SEAL 3
160 - s =g = Jug s pa o] E
b - b0 6202020 3
] ho 09020 T PEA GRAVEL 3
3 Brown, well groded, very gravslly, ﬁnal fos ND - gg gogogog 3/4" FVC TUBING (SCH 3
- SA t lightl A - o0—0—6 " . =
180  coarse SAND grading to slightly gravelly ﬁ o/?/o/olc/)}o 5 oo G BE L E
Brown fine to madium SAND with chunks of - Fo 50;0;0; ]
d (Silty SAND bsd at 180 feel ]
200 G S5 1y A SR [ RSl essaeser s e
s na lo ywm . ]
Gray sandy GRAVEL & gravelly fine {0 madlum Dg ogogogo F 20 SLOT SCRLEN
SAND S 32 05920%0° ]
] Ll LS E
220 4 Gray, gravelly and very gravelly SAND & very - — COLORADO SILICA SAND 7]
3 sondy GRAVEL - # B-12 3
3 m oy 2" TAILPIPE 3
k - 0,0,0,050,0 17— BACKFILL/PEA GRAVEL ]
240  Groy GRAVEL & fine to coarse (?) SAND - AT 3
] with some interbaddad siltbound layers P Lo ot pet s pag s o« e o] ]
] - H2a%a00%50525 ]
] 505050405000 E
260 ] - K0505000,0,0 ]
1 Gray. gravslly, silty SAND (gravel decreasing - 3302080803029 3
] toward battem of Interval) . 3030802030808 ]
] gravally Ting T - pgegogedodogo ]
280 o cray. slity fine SAND with inlerbedded SILT P LI IIIN IS E
] b Dﬂg;googoogog 3
] o] 3
3 Brownish—gray SILT; trace GRAVEL - Dgogogggggogo ]
300 5 » IISLIA I, E
E agago;ogogogo E
] - 0500209003 0% BACKFILL/PEA GRAVEL 3
] 0505050505060 E
320 4 = Pa0,050,0,0,50 .
] - P 5050505059508 DRIVE SHOE AND REMNANT 3
b P606069524209 8" STEEL CASING E
3 B 05020202062 og* ]
340 4 3
] BOTTOM OF HOLE AT 337° ]
COMPLETED 11/25/91 3
360 4 E

PROJECT NAME: Ranfon Monltoring Well Installation

WELL INDENTIFICATION NUMBER: Mw~—~37
DRILLING METHOD: Cable Tool
ORILLER: Richard “Lerry’ Lo Rance

LOCATION: NW% NW4 Sec. 22, T23N, RSE
DATUM: NGVD 1929

WATER LEVEL ELEVATION:

INSTALLED: 12,/05/81

FIRM: Holt Drilling DEPTH Pacific

CONSULTING FIRM: Pacific Groundwater Group, Ine. Vi GW ELEV, Groundwater

REPRESENTATIVE: Nancy Ricclo B85.64° 24.29" 61.35" Shallow R Group
85.59" 23.54° 6§2.05' Deap




RENTON MONITORING WELL LOG
REN-MW-38 S & D

DEPTH GEOLOGIC 1L.OG Y MONITORING WELL CONSTRUCTION DETAIL
% GROUND ELEVATION: 6B.4 fi.
n FLUSH MOUNTED SURFACE MONUMENT
O Topsol (oravelly, cobbly SAnD} // 7 | BENTONITE SURFACE SEAL
] , slighil dy/slity GRAVEL & COBBLES "
3 Brown, sifghily sandy/slity - % %As?'!‘%"' E%’:‘ BL-QEKWI?‘{{CS.
2p J Brown. slighlly silty, fine to \coarse SA%%A%EL - / GASING (SCH. 40) ¥
3———— Brown gravelly SAND / -
3 A 3/4 PYC TUBING (SCH.
4 Brown, slightly slity, sondy GRAVEL : 80); BOTTOM 2' SLOTTED
E f— COLORADO S
40 1___/ Gray, gravelly, silty fina SAND with interbads | ] AP, AYOYRYA 0 SiLica SAND.1
3 of slity CLAY: wood fragments Z s — 2' TAILPIPE
1 Gray, gravelly, slliy fine SAND e i gogogog
60 - Groy. sllly fine SAND with small wood chips - 38 Ogogogo
] b9 cseYoao
] Gray, silty, very fine to fine SAND & inter- - Dg ogogogo
] bedded SILT layers. Trace wood. - 30: 8086808
BO bS ©0%0%0%
3 b 94 020%:%
] Gray, siity, fine to medium SAND - b oy 0%0%5%0
] > b 94 0%0%:%
1 - = 020%%0
3 aravo
100 7 Gray, slightly sllty, fine ta medium SAND - i S A BENTONITE SEAL
] grading to Gray, vary silty, very fins to fine o aoaonool
3 gAND 2 Y. ry ¥ ry - ;0 gogogo—g— PEA GRAVEL
120 4 1 Bol |[e000208
- - b3 onobhono
{ Gray, slightly silty, very fine o medium coarse [ Dg‘ 0203080
1 SAND & well-groded GRAVEL/COBBLES - Pof 2020202
] ] 0,050, 8" BOREHOLE
b b ORDaOn0
140  Gray, slightly silty, fine to coorse SAND p—y og ogogogo
1__ /Tray, slighlly grovelly, siify, Tine fo medlum P o Soo0208
1 SAND & inlerbedded clayey/sandy SILT - ho 5%6%a%0
160 J Gray, sllty, fine and fine fc medium SAND with : z v/
4 sams GRAYEL, wood ho 8080808
1 Gray, very stity, vary fine to medium SAND; - ho 090%3% .
1 o few SILT intarbeds - ho TOUSTo0 3 }4' £ye TUBING (SCH.
180 5 hol | [a202503 :
] - b gt e 2" DIAMETER BLANK PVC
J6roy. siity, fine 1o medium SAND & GRAVEL | o 50! Ileea2028 CASING' (SCH. §0) WITH 5"
] - A0A00,
fa EE— N — ot
200 J Gray. slighty siity, sandy GRAVEL L ,—C?LORADO '.Slth:.«#s.ghl_l:%2
1 - - s ~0o OO0 000 2" TAILPIPE
] Gray. slightly silty, grovelly, fine to medium - Pa0sCaC595250
3 SAND (GRAVEL i ing d d PAlAQ,0 0500
220 -f SAND ( nereasing downward) P b 20262620903 ol — BACKFILL/PEA GRAVEL
3 P Pa0n0a0,0,0,0
1 Gray, slightly slity, sandy{_GRAtVEL &d.grav%IIND g Pa0s950,50,050
] na te meciim - 1 }— DRIVE SHOE AND REMNANT
240 3 BEDROCK - //////////1 8" STEEL CASING
] BOTTOM OF HOLE/ AT/!SB.S'
] COMPLETED 09/05/91
260 4
280 A
300 4
3
3
320 '“
340 4
360

U IETETERT SR IR NN IR RN FUTU TR TR PSRN N AR IATEFE NN T

TS INRTETE

RSTRETUL FESFRUTSTE ITURNT ST TN PRTETE

YL EVRTUUTET TS RTERTRTYTI |

IMLESR PN TENTI FVENENENRI IRRTRRN RN AT

PROJECT NAME: Renton Manitering Well Installation
WELL INGENTIFICATION NUMBER: MW ~38

DRILLING METHOD: Cable Tool

DRILLER: Tony Fehrenbach

LOCATION: NE % NE % See. 22, T23N, RSE
DATUM: NGVD 1929

WATER LEVEL ELEVATION: Watsr Lavsl
INSTALLED: 09,/ 10/91

FIRM: Holt Drilling DEPTH Pacific
CONSULTING FIRM: Pacific Groundwater Group, Inc. BVC ELEV, (3/10/92) OW ELEV, Groundwater
REPRESENTATIVE: Nancy Riccio 67.71° 11.40° 56.31' Shallow #=2 Group
67.69" 9.52' 58.17°  Daep
o
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Table D. 1:

Figure D. 1:

Table D. 2:

Figure D. 2:

Figure D. 3:

Figure D. 4:

Figure D. 5:

Figure D. 6:

Figure D. 7:

Figure D. 8:

Figure D. 9:

APPENDIX D
BOREHOLE PUMP TEST RESULTS

Drawdown Data Test of Renton Well MW-33 with Temporary
Screen

Constant Rate Pumping Test of Renton Well MW-33 with
Temporary Screen

Summary of Results of Slug and Positive/Negative
Displacement Testing at Renton Monitoring Wells

Drawdown Graph for Positive Displacement Test No. 1,
MW-38 at Renton

Drawdown Graph for Negative Displacement Test No. 1,
MW-38 at Renton

Drawdown Graph for Positive Displacement Test No. 2,
MW-38 at Renton

Drawdown Graph for Positive Displacement Test No. 3,
MW-38 at Renton

Normalized Drawdown vs. Time for Slug Test No. 1, MW-38
at Renton

Normalized Drawdown vs. Time for Slug Test No. 1, MW-37
at Renton

Normalized Drawdown vs. Time for Slug Test No. 2, MW-37
at Renton

Normalized Drawdown vs. Time for Slug Test No. 3, MW-37
at Renton
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TABLE D.1
DRAWDOWN DATA
TEST OF RENTON WELL MW-33 WITH TEMPORARY SCREEN
Correction
for Partial Aquifer
Penetration Correction for Drawdown Theoretical
TIME  and Unconfined Unconfined Subtracting Aquifer Measured Calculated
(MIN) Conditions Conditions Well loss Drawdown Drawdown Well Loss
0.50 —2.35 —6.39 —5.89 ORE:] 651 533
1.00 —0.55 -1.47 —1.44 0.36 10.96 10.60
1.33 -0.30 -0,80 -0.79 0.44 11.61 11197
1.58 —0.24 -~0.65 —0.64 0.48 11.76 11.28
1.83 -0.17 -0.45 —0.45 0.52 11.95 11.43
2.00 -0.11 -0.29 -0.29 0.55 12.11 11.56
225 -0.02 ~0.05 —0.05 0.58 12.35 1.77
2.50 —0.01 -0.04 —-0.04 0.61 12.36 11.75
275 -~0.03 -0.09 —0.09 0.63 12.31 11.68
3.00 0.04 0.10 0.10 0.66 12.50 11.84
3.25 015 0.41 0.41 0.68 12.81 12.13
3.50 0.11 0.29 0.29 0.70 12.69 11.99
3.75 0.10 0.28 0.28 072 12.68 11.96
4.00 o 0.28 029 073 12.69 11.96
4.50 0.12 0.31 0.31 0.77 1271 11.94
5.00 0.13 0.36 0.36 0.79 12.76 11.97
5.75 0.21 0.56 0.56 0.83 12.96 12.13
6.00 0.22 0.59 0.59 0.84 12.99 12,15
6.58 0.24 0.65 0.66 0.87 13.06 12,19
7.00 0.24 0.64 0.65 0.88 13.05 1247
7.50 0.26 0.70 0.71 0.50 13.11 1221
8.00 0.25 0.67 0.68 092 13,08 12.16
8.50 0.26 0.70 0.71 0.54 13.11 1217
9.00 0.26 0.70 0.71 0.5 13.11 12.16
10.00 0.29 0.78 0.79 098 13.19 12.21
11.00 0.31 0.82 0.83 1.00 13.23 12.23
12.00 0.41 1.09 1.11 1.03 13.51 12.48
13.00 0.43 1.16 1.18 1.05 13.58 12.53
14.00 0.44 1.18 1.20 1.07 13.60 12,53
15.00 0.46 1.23 1.25 1.09 13.65 12.56
16.00 047 1.27 1.29 1.1 13.69 12.58
18.00 0.44 1.18 1.20 1.14 13.60 12.48
20.00 0.51 1.35 1.38 117 13.78 12.61
22.00 0.52 1.38 1.4 1.19 13.81 1262
25.00 0.54 1.45 1.48 1.23 13.88 12.65
28.00 0.55 1.47 1.50 1.26 13.80 12.64
30.00 0.57 1.53 1.57 1.27 13.97 12.70
35.00 0.61 1.62 1.66 1.32 14.06 12.74
40.00 0.69 1.86 1.91 1.35 14.31 12.96
45,00 0.72 - 1.83 1.99 1.38 14.39 13.01
50.00 0.76 2,03 2.09 1.4% 14,49 13,08
55.00 0.78 2.09 2.16 1.44 14.56 13.12
60.00 0.80 213 2.20 1.46 14.60 13.14
65.00 0.84 225 233 1.48 14.73 13.25
71.00 0.85 2.28 2.36 1.50 14.76 13.26
80.00 0.88 2.36 245 1.54 14.85 13.31
90.00 0.90 2.40 2.49 1.57 14,89 13.32
100.00 0.91 2.42 2.51 1.60 14.91 13.31
110.00 0.96 2,57 267 1.62 15.07 13.45
120.00 0.97 2,59 2,69 1.65 15.08 13.44
130.00 0.96 2.56 2.66 1.67 15.06 13.39
140.00 0.96 2.56 2.66 1.69 15.06 13.37
150.00 0.99 2.64 2.7% 1.71 15.15 13.44
170.00 1.02 2.72 2.84 1.74 15.24 13.50
180.00 1.03 2.74 2.86 1.75 15.26 13.54
190.00 1.04 2.77 2.89 1.77 15.29 13.52
200.00 1.06 2.83 2.95 1.78 15.35 13.57
210.00 1.02 2.73 2.85 1.80 15.25 13.45
220.00 1.05 2.80 2.92 1.81 15.32 13.51

3/5/92; STATIC = 24.65; Q = 130 GPM

All water levels in feet
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TABLE D2:SUMMARY OF RESULTS OF SLUG AND POSITIVE/NEGATIVE DISPLACEMENT TESING AT RENTON MONITORING WELLS

SLUG TESTS
APPROXIMATE
ES: URATION
UMBE OF:TEST: REMARM.
(minutes)
1 25 v slty vi—fsand Hvorslev *C* Basic Time Lag
1 Hvorslev™e." | Variable Head
2 30 sl sdy, cly silt Hvorslev "C* Basic Time Lag
2 Hvorslev "C" Variable Head
3 40 v slty fsand Hvorslev "C" Basic Time Lag
3 vorsley *C* Variable Head
1 28 Sliy f & fm sand vorslev "C" Basic Time Lap
1 Hvorslev™C*  [Variable Head
DISPLACEMENT TESTS
FILL AT [APPROXIMATE| ... . .. |-
END:O DURATION. AQUITARD:: {..C
i % OF:TEST:" LITHOLOGY |
{minutes)
12 Grvly, slty f sand 5X10-4 Hvorsley "G*
6X10—4 Hvorsiev "F"
NA 22 Grvly,slty fsand — ——— K indeterminate
NA 15 Grvly, slty fsand 5X10-4 Hvorslev "G*
6 X 10-4 Hvorslev "F*
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FIGURE D¥%* DRAWUDOWN GRAPH FOR POSITIVE DISPLACEMENT TEST #1, MA-38 AT RENTON
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FIGURE ©2.3! DRAWDOWN GRAPH FOR NEGATIVE DISPLACEMENT TEST #1, MW-38 AT RENTON
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FIGURE LD.A4: DRAWDOWN GRAPH FOR POSITIVE DISPLACEMENT TEST #2, MW-38 AT RENTON
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FIGURE [£,5: DRAWDOWN GRAPH FOR POSITIVE DISPLACEMENT TEST #3 MW-38 RENTON
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FIGURE 1.6 NORMALIZED DRAWDOWN VS. TIME FOR SLUG TEST #1 MW-38 AT RENTON
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FIGURE 1.2 NORMALIZED DRAWDOWN VS. TIME FOR SLUG TEST #2MW-37 AT RENTON
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FIGURE 12 A: NORMALIZED DRAWDOWN VvS. TIME FOR SLUG TEST #3 MW-37 AT RENTON
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APPENDIX E
GROUNDWATER QUALITY ANALYSES

Quality Assurance Project Plan For The Monitoring Well Installation Project
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1.0 Project Description .

The goal of this project is to install approximately twenty (20} monitoring wells at nine (9) locations
within the Cedar Valley aquifer in the City of Renton. These monitoring wells will be placed between
potential sources of groundwater contamination and the City’s water supply wells, thus providing an
early warning for degradation of groundwater quality. Many of these potential sources can have a
wide variety of unknown contaminants which could enter the groundwater. For this reason, a wide
variety of parameters will be measured in each monitoring well. This will provide a screening of
existing groundwater quality as well as provide a baseline on a variety of potential groundwater
contaminants. The monitoring well boring will be accomplished through the cable tool drilling method
and the monitoring well installations will be nested; therefore, providing two or three monitoring wells
in each drilling borehole. The monitoring well screens will be placed within different aquifer zones
or at different depths within a single aguifer, Each monitoring well will be equipped with a dedicated
piston-style pump designed for 2-inch monitoring wells. The City's standard for groundwater sampling

equipment is a HydroStar Sampling System Model HS-8000 supplied by Instrumentations Northwest,
Inc.

This quality assurance project plan covers the first sampling round for these monitoring wells. The
water quality data for each monitoring well will be used to begin the establishment of a water quality
baseline for comparing future water quality data.

2.0 Project Organization

Table 1 shows the various individuals involved in this project along with their primary responsibility.
Mark Semrau of RH2 Engineering will be responsible for coordinating and overseeing the groundwater
sampling and field analyses. Janet Knox of the Pacific Groundwater Group, Inc. will be responsible
for the water data quality assessment.

After approval of this plan by the Department of Ecology, competitive bids for the analytical work will
be solicited from various local laboratory. The contact person at the selected laboratory will be
provided to the Department of Ecology as soon as this information is available.
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TABLE 1: PROJECT ORGANIZATION AND RESPONSIBILITIES

PERSONNEL AGENCY/COMPANY RESPONSIBILITY TELEPHONE
William Miller Department of Ecology Grant Administrator 459-6971
Ron Olsen City of Renton Project Manager - 277-6207
Lys Hornsby City of Renton Assist Project Manager 277-5539
Mark Semrau RH2 Engineering, P.S. Project Engineer 453-0241
Geoff Clayton RH2 Engineering, P.S. Geologist 453-0241
Russ Prior Pac Groundwater Group Senior Hydrogeologist 329-0141
Pac Groundwater Group Hydrogeologist 329-0141
Janet Knox Pac Groundwater Group Data Quality Assessment 329-0141

3.0 Data Quality Objectives

The data quality objectives will be expressed as accuracy, completeness, representativeness, and
comparability. The data quality objectives will be similar to the data quality objectives for the
Superfund Program. Which are designed to produce a consistent quality of data through
standardization and documentation of project techniques, The laboratory’s precision and bias
objectives shall be those routinely achieved by these methods, The water quality parameters include
physical, inorganic, and organic analyses. Tables 2 and 3 list the desired metals, inorganic and
physical parameters for each monitoring well. Table 4 lists the organic parameters for each well.

4.0 Sampling Procedures

The following describes procedures to collect, analyze, preserve, and transport groundwater samples
collected from each monitoring well installation. General sample collection and preservation
procedures shall be in accordance with Standard Methods, (Section 1060) and the Clean Water Act
(Federal Register 1984). Prior to sampling, samplers will establish a sample staging ares at, or near
the site, complete with decontamination equipment as specified in the site Health and Safety Plan.
Specific sampling procedures are presented below.

1, Establish a field log book for recording all measurements taken during each sampling round.
Upon completion of each round, make two copies of field notes for RH2 Engineering and Pacific
Groundwater Group files.

2. Calibrate field water quality instruments and record ealibration data at the beginning of each
sampling day. Check calibration at the end of the day. Record calibrated and non-calibrated
readings.
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The City owns a portable laboratory which will be used for this project. All fields instruments,
reagents and standards are manufactured by Hach Company of Loveland, Colorado.
Calibration of Field instruments shall be in accordance with standard procedures provided
within the portable laboratory. -

3. Measure and record static water-levels (using an electrical water-level indicator) in each
monitoring well to the nearest 0.01 foot. Calculate and record easing storage volume.

4. Purge at least three casing storage volumes from each well and monitor water temperature,
pH, and specific conductance at least three times after purging 1-1/2 volumes. Record the
purged water volume and field parameter values. The collected, purged water should be
discharged into the storm sewer, After three casing volumes are removed from the monitoring
well, sampling may begin if the temperature, pH, and specific conductance are reasonably
stable. If these field water quality parameters continually change in an upward or downward
trend, purge until reasonable stability is achieved before collecting the groundwater sample.
Reasonable stability means specific conductance that does not trend and does not vary by more
than 10% between readings. Reasonable stable pH measurements would likewise be defined
by having no trends and by varying by more than 0.1 pH units between readings, These
criteria assume equivalent sampling and handling techniques and a properly operating field
instrument. Record all measurements,

5. Record sample identification data on each container, in the field book and on sample chain-of-
custody record. Sample labels shall include the following information:

a. Project Name and Job Number
b. Name of Sampling Personnel
c. Date and Time of Collection
d. Monitoring Well Designation No.
6. Collect samples in a manner that minimizes volatilization of potential contaminants from

water into the air. Collect samples in the following order:

a. Volatile Organic Compounds
b. Other Organics

c. Inorganics

d. Metals

Hands and clothing should be clean during the sampling process. In addition clean, disposable
latex gloves will be worn throughout sampling and replaced between each monitoring well.
Samples will not be filtered. Follow individual sample container requirements for sample
collection handling, preservation, and shipment.

7. Immediately upon filling bottles, place bottles on ice in a clean ice chest for storage and
' delivery to the laboratory. Maintain custody of samples from time of sampling to receipt at
the laboratory. Custody means that samples should remain in direct possession of a single

person or locked in secure vehicles or offices. If sample custody is transferred, chain-of-
custody forms will be signed appropriately. Samples will be delivered to the laboratory
accompanied by chain-of-custody forms and any other pertinent shipping sampling

3
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documentation, One set of chain-of-custody forms will be used per laboratory shipment.
Sample container custody seals will be used if the containers are mailed.

5.0 Analytical Procedures

Table 4 lists the groundwater quality parameters to be measured for each monitoring well installation
as well as the desired analytical procedures. The reference methods are from the US Environmental
Protection Agency Methods for Chemical Analysis of Water and Wastes (1984), Clean Water Act
(Federal Register, 1984), or Standard Methods for Examination of Water and Wastewater, 17th
Edition (1989). Some groundwater quality parameters will be measured in the field using field
equipment. These parameters include conductivity, pH, and temperature. The concentrations of the
remaining parameters will be determined by a laboratory accredited by the Department of Ecology for
the analytical methods listed or their equivalents in Test Methods for Evaluating Solid Waste (SW-
846, 1986).

8.0  Quality Control

Quality control measures will be required for both field and laboratory analyses for this project. Field
quality control measures will include the following procedures:

1 Recalibrate field analytical equipment at each monitoring well site.

2. Thoroughly rinse (thrice) analytical instruments between sample collections with
distilled water.

3. Collect at least three readings for conductivity, Ph, and temperature during the
monitoring well purging process, Any significant changes in these parameters will be
noted.

4. Collect one field duplicate per round or one per 20 samples, whichever is greater

5. Collect one field blank by filling one set of bottles with the distilled water used for field
decontamination.

6. Carry a transport blank (VOA only) with samples from the time the bottles leave the
laboratory to delivery of samples. Request that the transport blank be analyzed if
contamination is found in the field blank.

Quality Assurance/Quality Control procedures are required of the laboratory performing the water
quality analyses. This includes setup, initial and continuing calibration, check standards, internal
standards, and performance checks, Laboratories will run the following QA/QC samples:

1 One laboratory method blank per analytical batch or every 20 samples, whichever is
greater.

2. One laboratory matrix spike per analytical batch or every 20 samples, whichever is
greater.
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3. One matrix spike duplicate per analytical batch or every 20 samples, whichever is
grater.
4. Laboratory surrogate spike for every VOC sample.
5. Check standards every 20 samples. .

Prior to sampling, City will discuss analytical methods, sampling containers, holding times, laboratory
QA/QC and other project requirements with the selected laboratory.

1.0 Data Assessment Procedures

Janet Knox from the Pacific Groundwater Group will be responsible for data assessment. Any
abnormalities in the sample results will be noted. If quality control procedures warrant, verifieation
samples will be collected and analyzed.

The data validation will be assessed by review of the following QA/QC data:

Methodology

Holding Times

Surrogate Spikes

Matrix Spikes

Matrix Spike Duplicates

Method Blanks

Method and Instrument Detection Limits
Field Duplicators

Field Blanks

Accuracy, precision, completeness, representativeness, and comparability will be assessed for the data

set. The data will be validated using the guidelines and standards established by the analytical
methods.

Data assessment will include the following procedures for checking correctness of analyses,

1, Total Random Error

The total random error (precision) shall be estimated by calculating the relative
standard deviation (RSD) of duplicate results. The relative standard deviation, also
known as the coefficient of variation, will be expressed as a percentage.

2. Anion, Cadion Balance

The major ions commonly found in groundwater will be measured. Because
groundwater for the most part is electrically neutral, the cadions (positively charged
ions) and the Anions (negatively charged jons) must balance. Since different ions have
different valances, each ion’s concentration will be converted from milligrams per liter
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to milli-equivalents per liter, in order to properly preform the analysis. Results of this
analysis will be expressed as a percent difference between the sums of the cadions and
anions, :

3. Measured TDS Equal Calculated TDS

The total dissolved solids of a solution can be calculated from the sum concentration
of the constituents and the alkalinity as expressed as milligrams per liter. This
calculated TDS value should compare favorably with the measured TDS which is
performed within the laboratory. The calculated TDS should be slightly lower than
the measured TDS since not all constituents will be accounted for in the TDS
calculation.

4, Measured TDS to Electrical Conductivity Ratio

The total dissolved solids of the solution can be related to the electrical conductivity
of the solution since the electrical current is carried by the ions. The higher the TDS
is in the solution the higher the electricel conductivity will be. An exceptable value
of this ratio is between 0.55 to 0.7.

5. Field to Laboratory Precision

Four parameters will be measured in both the field and the laboratory. These
parameters include ph electrical conductivity, bicarbonate, and carbonate. Precision
is a measure of the closeness with which multiple analysis of a given sample agree
with each other. This precision can be expressed as the standard deviation between
these two results. Precision will also be calculated for any duplicate analysis that may
be performed within the laboratory.



TABLE 2: PHYSICAL PROPERTIES FOR GROUNDWATER MONITORING

PHYSICAL DATA SYMBOL PRIMARY | SECONDARY | PROPOSED
MCL MCL MCL
Acidity
Alkalinity
Conductivity EC 700 umhos/em
Hydrogen-ion Concentration| pH 65-85
Temperature T
Total Coliform
TABLE 3: INORGANICS, METALS AND MAJOR GROUNDWATER IONS
"MAJOR PRIMARY | SECONDARY | PROPOSED
GROUNDWATER IONS SYMBOL | VALENCE MCL MCL MCL
Arsenic As +3 0.05 mg/l
Barium Ba +2 1 mg/l
Bicarbonate HCO3 -1
Boron B +3
Cadmium Cd +2 0.01 mg/l
Calcium Ca +2
Carbonate CO3 -2
Chloride Cl -1 250 mg/l
Chromium Cr +3 0.05 mg/
Fluoride F -1 4 mg/l 2 mg/l
Iron Fe +2 0.30 mg/1
Lead Pb +2 0.05 mg/l
Magnesium Mg +2
Manganeese Mn +2 0.05 mg/t
Mercury Hg +2 0.002 mg/1
Nitrate (as N) NO3 -1 10 mg/l 10 mg/l
Nitrite (as N) NO2 -1 1mgl
Ortho-phosphate PO4 -3
Potagsium K +1
Selenium Se +4 0.01 mg/l
Silica Si +4 .
Silver Ap +1 0.05 mg/l
Sodium Na +1
Strontium Sr +2
Sulfate S04 -2 250 mg/! 400 mg/l
Sulfide S03 -2 0.5 mg/

MCL = Maximum Contaminant Level




TABLE 4: ANALYTICAL PROCEDURES FOR GROUNDWATER QUALITY PARAMETERS

TECHNIQUE

GROUNDWATER QUALITY | LOCATION REFERENCE DETECTION
PARAMETERS METHOD LIMIT OR
PRECISION
Acidity Field Titration SM (89) 2310B 0.1 mg/l
Alkalinity Field Titration SM (89) 2320B 0.1 meg/l
Conductivity Field Electrometric | SM (89) 2510B 10 umhos/em
Hydrogen-ion Concentration Field Electrometric | SM (89) 4500H-B | 0.1 pH units
Temperature Field Thermometer | SM (89) 2550B 1 degree C
Total Coliform Laboratory MPN SM (89) 9221B 2 counts
Arsenic Laboratory AA/GF EPA 206.2 0.001 mg/l
Barium Laboratory ICP EPA 200.7 0.003 mg/l
Bicarbonate Field Titration SM (89) 2320B 0.1 mg/]
Boron Laboratory ICP EPA 200.7 0.01 mg/l
Cadmium Laboratory ICP EPA 200.7 0.002 mg/l
Calcium Laboratory ICP EPA 200.7 0.01 mg/l
Carbonate Field Titration SM (89) 2320B 0.1 mg/l
Chloride Laboratory IC/CSEC EPA 300.0 0.5 mg/]
Chromium Laboratory ICP EPA 200.7 0.006 mg/l
Fluoride Field SPADNS SM (89) 4500F-D | 0.1 mg/l
Iron Laboratory ICP EPA 200.7 0.01 mg/l
Lead Laboratory AA/GF EPA 239.2 0.001 mg/l
Magnesium Laboratory ICp EPA 200.7 0.01 mg/l
Manganeese Leboratory ICP EPA 200.7 0.002 mg/l
Mercury Laboratory | AA/Cold Vapor | EPA 245.1 0.2 ug/l
Nitrate (as N) Laboratory IC/CSEC EPA 300.0 0.5 mg/l
Nitrite (as N) Laboratory IC/CSEC EPA 300.0 0.01 mg/
Ortho-phosphate Laboratory IC/CSEC EPA 365.1 0.002 mg/]
Potassium Laboratory ICP EPA 200.7 1.0 mg/l
Selenium Laboratory AA/GF EPA 270.2 0.001 mg/l
Silica Laboratory ICP EPA 200.7 0.10 meg/l
Silver Laboratory ICP EPA 200.7 0.01 mg/l
Sodium Laboratory ICP EPA 200.7 0.02 mg/l
Strontium Laboratory ICP EPA 200.7 0.003 mg/l
Sulfate Laboratory IC/CSEC EPA 300.0 0.5 mg/l
Sulfide Laboratory Titration EPA 376.1 0.1 mg/l
Volatile Organic Laboratory GC/MS EPA 624 1-10 ug/l
Chemicals
Organochlorine Pesticides Laboratory GC/ECD EPA 608 2-10 ug/l

and PCB Chemicals




APPENDIX E

City of Renton
Monitoring Well Installation Project
MW.31, 36, 37, and 38
Quality Assurance/Quality Control Review
March 10 and 11, 1992 Sampling

Upon receipt of the analytical results, a review of the Quality Assurance/Quality Control
(QA/QC) data was performed to assess the validity of the analytical results. AmTest Inc. was
the analytical laboratory for this data set of a total 10 water samples which included 8
groundwater samples and 2 groundwater field duplicates. The groundwater samples were
collected on March 10 and 11, 1992.

In summary, the analytical results were found to be generally acceptable with respect to the
QA/QC program. The analytical results were generally found to meet Clean Water Act standards
(40 Code of Federal Regulations Part 136), Contract Laboratory Program (CLP) National
Functional Guidelines (Environmental Protection Agency (EPA), 1988 and 1991), EPA Method
specifications, or project-acceptable requirements.

In terms of completeness of the analytical results, the following applies:

o Neither a field blank nor a transport blank were collected as specified in the Quality
Assurance Project Plan (October, 1990). As no volatile organic compounds were detected
(except methylene chloride likely due to laboratory contamination), field contamination
is not suspected. Therefore, the omission of field blanks does not compromise the data
quality for this sampling event.

0 Calcium was not analyzed in samples, as specified in the Quality Assurance Project Plan
(October, 1990).

The following summarizes the findings of the QA/QC review:
1. Methodology: ACCEPTABLE

Samples were analyzed using acceptable EPA and standard methods as listed on the
methodology report page following the analytical results. No methods are requested on
Chain-of-Custody forms, however methods were requested by presenting a copy of the
Quality Assurance Project Plan to the laboratory. In some cases, the laboratory used a
different EPA method. The methods used are acceptable and meet the project objectives.

Monttoring Well Instaliation Project €1 REN312.00MPPEND-E
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2. Holding Times: ACCEPTABLE
The holding times were met for all analyses with the following exception:

o The holding time for total coliform bacteria is 6 hours according to the Clean
Water Act (40 CFR 136). As this holding time is unreasonable for most projects,
recommended holding times have been 24 to 30 hours. The samples were
received by the laboratory at 7:45 a.m. on March 12 and were analyzed the same
day. No data qualifier is recommended.

3. Surrogate Spikes: ACCEPTABLE

Surrogates spikes are known concentrations of compounds not normally found in samples
added to samples to check for analytical interferences in every sample. Three surrogates
were added to all samples for volatile organic compound analyses. Only one surrogate
was added to all samples for pesticide/polychlorinated biphenyl (PCB) analyses. This is
found to be acceptable as the surrogate recoveries are within control limits. As is
standard practice, surrogate spikes were not added to inorganic analyses.

The surrogate percent recoveries are within acceptable ranges without exception.

4, Matrix Spikes/Matrix Spike Duplicates (MS/MSD): ACCEPTABLE

MS/MSD are known concentrations of analytes added to one sample in 20 to check for
matrix interferences in recovering the analyte from the sample matrix; the duplicate is
then run to check analytical duplication. MS/MSD were run for volatile organic
compounds and pesticide/PCB analyses. MS were analyzed for all inorganic parameters.
As is standard practice, MSD were not run for inorganic analyses. Instead, laboratory
duplicates were run to quantify laboratory duplication, as is acceptable.

The MS/MSD results indicate acceptable recovery of analytes and acceptable relative
percent differences. For organic analyses, the number of MS/MSD that were run meet
CLP requirements, although the MS/MSD samples were analyzed only for spiked
compounds, rather than all parameters. The spike recoveries were within the acceptable
ranges recommended by the CLP or project acceptable criteria. The relative percent
differences between MS and MSD met project acceptable limits of 35%.

5. Laboratory Duplicates: ACCEPTABLE

Laboratory duplicates were analyzed for all inorganic analyses. The relative percent
differences between sample and duplicate met project acceptable limits of 35%.

Monitoring Wall Instaliation Project E-2 REN\1312.00\APPEND-E
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6. Method Blanks: ACCEPTABLE

Method Blanks were run by the laboratory to check for possible laboratory contamination.
Blanks were analyzed for all analytes in all analytical batches at a rate of at least one in
20. The following analytes were detected in the laboratory method blanks:

o Iron, (.01 milligrams per liter (mg/1) (detection limit 0.01 mg/l)
o Magnesium, 0.20 mg/l (detection limit 0.1 mg/l)

o Sodium, 0.30 mg/l (detection limit 0.5 mg/1)

o Acetone, 16 micrograms per liter (ug/l) (detection limit 10 ug/l)

0 Methylene chloride, 5.0 micrograms per liter (ug/l) (detection limit 1.0 ug/l)

Methylene chloride concentrations ranging from (2.0 to 5.0 ug/1) are found in the method
blank and in all samples. Methylene chloride is a common laboratory contaminant and
concentrations found in samples are 0 to 3.0 ug/l lower than the concentration found in
the method blank. Therefore, the presence of methylene chloride is most likely due to
laboratory contamination and the qualifier "B" is assigned by the laboratory and is
recommended for methylene chloride in the analytical results.

Acetone is found in the method blank at a concentration of 16 ug/l, but is not detected
in any of the project samples.

7. Method Detection Limits: ACCEPTABLE

Method reporting limits were found to be lower or equivalent to those required by the
analytical methods. The exception was toxaphene, a pesticide analyzed by method 608.
The practical quantitation limit given for the method is 2 ug/l. The reported method
detection limit was 6 ug/l for only the method blank, all other analyses had an acceptable
detection limit of 1 ug/l. According to Mark Fugiel of Am Test, this detection limit is
a typographical error and the report page will be reissued. Therefore, the data is found
acceptable.

8. Field Duplicates: ACCEPTABLE

Two water field duplicates were collected from MW-38D (labeled Dup 1) and MW-36S
(labeled Dup 2) and analyzed for all parameters. The relative percent differences (RPD)
defined as the difference divided by the average of the two samples, met project-
acceptable limits of 35% with the following exceptions:

Monitoring Well Installation Project E-3 REN312.00\APPEND-E
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MW-38D and Dup 1. RPD for nitrate nitrogen, arsenic, iron, and lead exceeded
the RPD project-acceptable limit. The variability in arsenic, iron, and lead may
be due to sediment in samples. These RPDs are not considered to indicate a field
duplication problem and no data qualifier is recommended.

MW-36S and Dup 2. RPD for fluoride, nitrate nitrogen, and potassium exceeded
the project-acceptable limit, The variability in fluoride and potassium may be due
to sediment in samples. These RPDs are not considered to indicate a field
duplication problem and no data qualifier is recommended.
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APPENDIX E

City of Renton
Monitoring Well Installation Project
MW-30, 32, 33, and 34D
Quality Assurance/Quality Control Review
August 19, 1992 Sampling

Upon receipt of the analytical results, a review of the Quality Assurance/Quality Control
(QA/QC) data was performed to assess the validity of the analytical results. AmTest Inc. was
the analytical laboratory for this data set which included 5 groundwater samples and 1
groundwater field duplicate. The groundwater samples were collected on August 19, 1992,

In summary, the analytical results were found to be generally acceptable with respect to the
QA/QC program. The analytical results were generally found to meet Clean Water Act standards
(40 Code of Federal Regulations Part 136), Contract Laboratory Program (CLP) National
Functional Guidelines Environmental Protection Agency (EPA, 1988 and 1991), EPA Method
specifications, or project-acceptable requirements. The exception is that a qualifier "B" is
recommended for methylene chloride found in the laboratory method blank and in the sarnples.

In terms of completeness of the analytical results, the following applies:

. Neither a field blank nor a transport blank were collected as specified in the
Quality Assurance Project Plan (January, 1991). As no volatile organic
compounds were detected (except methylene chloride), field contamination is not
suspected. Therefore, the omission of field blanks does not compromise the data
quality for this sampling event.

The following summarizes the findings of the QA/QC review:
1. Methodology: ACCEPTABLE

Samples were analyzed using acceptable EPA and standard methods as listed on the
methodology report page following the analytical results. No methods are requested on
Chain-of-Custedy forms; however, methods were requested by presenting a copy of the
Quality Assurance Project Plan to the laboratory. In some cases, the laboratory used a
different EPA method. The methods used are acceptable and meet the project objectives.

2. Holding Times: ACCEPTABLE

The holding times were met for all analyses with the following exception:
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. The holding time for total coliform bacteria is 6 hours according to the
Clean Water Act (40 CFR 136). As this holding time is unreasonable for
most projects, recommended holding times have been 24 to 30 hours. The
samples were received by the laboratory at 5:00 p.m. on August 19 and
were analyzed the next day. No data qualifier is recommended.

3. Surrogate Spikes: ACCEPTABLE

Surrogates spikes are known concentrations of compounds not normally found in samples
added to samples to check for analytical interferences in every sample. Three surrogates
were added to all samples for volatile organic compound analyses. Only one surrogate
was added to all samples for pesticide/polychlorinated bipheny! (PCB) analyses. This is
found to be acceptable as the surrogate recoveries are within control limits. As is
standard practice, surrogate spikes were not added to inorganic analyses.

The surrogate percent recoveries are within acceptable ranges without exception.
4, Matrix Spikes/Matrix Spike Duplicates (MS/MSD): ACCEPTABLE

MS/MSD are known concentrations of analytes added to one sample in 20 to check for
matrix interferences in recovering the analyte from the sample matrix; the duplicate is
then run to check analytical duplication. MS/MSD were run for volatile organic
compounds and pesticide/PCB analyses. MS were analyzed for all inorganic parameters.
As is standard practice, MSD were not run for inorganic analyses. Instead, laboratory
duplicates were run to quantify laboratory duplication, as is acceptable.

The MS/MSD results indicate acceptable recovery of analytes and acceptable relative
percent differences. For organic analyses, the number of MS/MSD that were run meet
CLP requirements, although the MS/MSD samples were analyzed only for spiked
compounds, rather than all parameters. The spike recoveries were within the acceptable
ranges recommended by the CLP or project acceptable criteria. The relative percent
differences between MS and MSD met project acceptable limits of 35%.

5. Laboratory Duplicates: ACCEPTABLE

Laboratory duplicates were analyzed for all inorganic analyses. The relative percent
differences between sample and duplicate met project acceptable limits of 35%.

6. Method Blanks: VOLATILE ORGANIC COMPOUNDS - QUALIFIER "B"
RECOMMENDED FOR METHYLENE CHLORIDE DETECTED IN SAMPLES
AND IN LABORATORY METHOD BLANK; OTHER ANALYSES
ACCEPTABLE

Monttoring Well Installation Project E-6 REMN\1312.00APPEND-E
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Method Blanks were run by the laboratory to check for possible laboratory contamination,
Blanks were analyzed for all analytes in all analytical batches at a rate of at least one in
20. The following analytes were detected in the laboratory method blanks:

. Alkalinity, 1.0 milligram per liter (mg/1) (detection limit 1.0 mg/1)

. Total Dissolved Solids, 5.0 mg/l (detection limit 1.0 mg/l)

. Silicon, 0.21 mg/1 (detection limit 0.1 mg/1)

. Methylene chloride, 3.0 micrograms per liter (ug/l) (detection limit 1.0 ug/l)
. Chloroform, 3.0 ug/l (detection limit 1.0 ug/l)

Methylene chloride (2.0 to 4.0 ug/l) is detected in the method blank and in all samples.
Methylene chloride is a common laboratory contaminant and concentrations found in
samples are 0 to 1.0 ug/l lower or higher than the concentration found in the method
blank. Therefore, the presence of methylene chioride is most likely due to laboratory
contamination and the qualifier "B" is recommended for methylene chloride in the
analytical results.

7. Method Detection Limits: ACCEPTABLE

Method reporting limits were found to be lower or equivalent to those required by the
analytical methods.

8. Field Duplicates;: ACCEPTABLE

One water field duplicate was collected from MW-30S and analyzed for all parameters.
The relative percent differences (RPD) met project-acceptable limits of 35% with the
following exceptions:

. RPD for nitrite, iron, and lead exceeded the project-acceptable limit, The
concentrations found are low (the difference in concentration is 0.005 mg/l
for nitrite, 0.26 mg/1 for iron, and 0.002 mg/1 for lead). The variability in
iron and lead may be due to sediment in samples. These RPDs are not
considered to indicate a field duplication problem and no data qualifier is
recommended.
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City of Renton
Monitoring Well Installation Project
MW.-35D
Quality Assurance/Quality Control Review
September 14, 1992 Sampling

Upon receipt of the analytical results, a review of the Quality Assurance/Quality Control
(QA/QC) data was performed to assess the validity of the analytical results. AmTest Inc. was
the analytical laboratory for this data set (one groundwater sample). The sample was collected
on September 14, 1992. The sample was analyzed for total coliforms, coventionals, total metals,
volatile organic compounds (EPA Method 624), and Pesticides and PCBs (Method 608).

In summary, the analytical results were found to be generally acceptable with respect to the
QA/QC program. The analytical results were generally found to meet Clean Water Act standards
(40 Code of Federal Regulations Part 136), Contract Laboratory Program (CLP) National
Functional Guidelines (Environmental Protection Agency (EPA), 1988 and 1991), EPA Method
specifications, or project-acceptable requirements.

In terms of completeness of the analytical results, the following applies:

. Neither a field blank nor a transport blank were collected as is specified in the
Quality Assurance Project Plan (October, 1990). As no volatle organic
compounds were detected (except methylene chloride), likely due to laboratory
contamination), field contamination is not suspected. Therefore, the omission of
field blanks does not compromise the data quality for this sampling event.

The following summarizes the findings of the QA/QC review:
1. Methodology: ACCEPTABLE

Samples were analyzed using acceptable EPA and standard methods as listed on the
methodology report page following the analytical results. No methods are requested on
Chain-of-Custody forms; however, methods were requested by presenting a copy of the
Quality Assurance Project Plan to the laboratory. In some cases, the laboratory used a
different EPA method. The methods used are acceptable and meet the project objectives.

2. Holding Times: ACCEPTABLE

The holding times were met for all analyses with the following exception:

Moritoring Well Installation Project E8 RENV312.00MPPEND-E
Appendlx E March 15, 1893
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. The holding time for total coliform bacteria is 6 hours according to the
Clean Water Act (40 CFR 136). As this holding time is unreasonable for
most projects, recommended holding times have been 24 to 30 hours. The
samples were analyzed within 24 hours of sample receipt and are found
acceptable. No data qualifier is recommended.

3. Surrogate Spikes: ACCEPTABLE

Surrogates spikes are known concentrations of compounds not normally found in samples
added to samples to check for analytical interferences in every sample. Three surrogates
were added to all samples for volatile organic compound analyses. Only one surrogate
was added to all samples for pesticide/polychlorinated biphenyl (PCB) analyses. This is
found to be acceptable as the surrogate recoveries are within control limits. As is
standard practice, surrogate spikes were not added to inorganic analyses.

The surrogate percent recoveries are within acceptable ranges without exception.
4, Matrix Spikes/Matrix Spike Duplicates (MS/MSD): ACCEPTABLE

MS/MSD are known concentrations of analytes added to one sample in 20 to check for
matrix interferences in recovering the analyte from the sample matrix; the duplicate is
then run to check analytical duplication. MS/MSD were run pesticide/PCB analyses only
and were not run for volatile organic compounds. This omission lends some un
uncertainty to the volatile organic results, however, as surrogate spikes meet quality
control limits, the data are not qualified at this time. As is standard practice, MS were
MSD were not run for inorganic analyses. Therefore, for volatile organic compounds and
inorganic parameters, it is not possible to quantify analytical duplication. Possibly the
reason that the laboratory did not run MS/MSD of laboratory duplicates is because only
one sample was submitted for analysis. It is recommended that samples be submitted in
few, large groups.

The MS/MSD results indicate acceptable recovery of analytes and acceptable relative
percent differences for pesticides/PCBs. The spike recoveries were within the acceptable
ranges recommended by the CLP or project acceptable criteria. ‘The relative percent
differences between MS and MSD met project acceptable limits of 35%.

5. Laboratory Duplicates: ACCEPTABLE

Laboratory duplicates were not analyzed

6. Method Blanks: ACCEPTABLE

Method Blanks were run by the laboratory to check for possible laboratory contamination.
Blanks were analyzed for all analytes in all analytical batches at a rate of at least one in

REN\1312.00MPPEND-E
March 15, 1993



20. The following analytes were detected in the laboratory method blanks:

. Arsenic, 0.001 milligrams per liter (mg/l) (detection limit 0.001 mg/1)

. Ortho-Phosphate, 0.005 mg/l (detection limit 1.0 mg/1)

. Total Dissolved Solids, 1.0 mg/l (detection limit 1.0 mg/1)

. Chloroform, 4.0 micrograms per liter (ug/l) (detection limit 1.0 ug/l)

. Methylene chloride, 1.0 ug/l (detection limit 1.0 ug/)
Arsenic, ortho-phosphate, and total dissolved solids are found in the sample at
concentrations which are 7 to 100 times the concentration found in the method blank
which are at the detection limit. Therefore, the values in the sample are not qualified.
One ug/l methylene chloride was found in the method blank and in the sample.
Methylene chloride is a common laboratory contaminant. The presence of methylene
chloride at this concentration is most likely due to laboratory contamination and the
qualifier "B" is recommended for methylene chloride in the analytical results.
7. Method Detection Limits: ACCEPTABLE

Method reporting limits were found to be lower or equivalent to those required by the
analytical methods.

8. Field Duplicates: ACCEPTABLE

Field duplicates were not collected for this sampling event as it is considered part of
earlier sampling.
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APPENDIX F
GROUNDWATER QUALITY DATA

Groundwater Samples for MW-31,36,37,and 38 ........... Section 1
Groundwater Samples for MW-30,32,33,and 34D .......... Section 2
Groundwater Samplesfor MW-35D ...................... Section 3
Groundwater Samples for MW-34S . ..................... Section 4
Groundwater Samples for MW-28R ...................... Section 5
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On the 12th of March 1992, Am Test rece:ved a total of 1 O water
samples from the Renton Monitoring Well Installation project (#
S$1312.00) for chemical analysis.

The samples were all received in good condition. A total of 70
containers were received. At the time of receipt, the samples were
logged in, stored, and handled according to the protocols of the
USEPFPA.

The samples were prepared and analyzed in accordance with the
methods described in either the "Methods for Chemical Analysis of
Water and Woastes”, or in the "Standard Methods for the
Examination of Water and Wastewater”. A detailed listing of the
analytical methods can be found in the quality control summary,
which follows the data section of the report. The majority of the
metals were analyzed by ICP. With the exception of Mercury (Cold
Vapor), the remaining metals were analyzed by Graphite Furnace
Atomic Absorption (GFAA) using Zeeman Background Correction.

As a result of the relatively high conductivity of the samples, the
major anions (chloride, nitrate, nitrite and sulfate) were analyzed by
conventional chemical procedures as opposed to ion
chromatography.

All of the analyses included the control elements (initial calibration,
continuing calibration verification, reagent blanks etc.) documented
in the respective methods. The analyses of Total Coliform, Nitrite
and ortho-Phosphate were performed the day of sample receipt.
There were no ma,.. oroblems associated with any of the analyses.
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Following the analytical data you will find the quality control
summary. The information in this section includes the method
references, analysis dates, and the results of the blanks, duplicates
and matrix spikes. The QC data was well within the control limits
of the laboratory, as well as the guidelines described by the

analytical methods.

Included in the report package you will find the original chain of
custody form that was submitted with the sample sets.

All of the data has been reviewed for completeness, accuracy and
release. Please forward the report and invoice to the City of
Renton after your review. Feel free to contact me if you have any

questions.

- Respectfully submitted,

ML, CéirQ

Mark A. Fugiel
Am Test Inc.
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ANALYSIS REPORT N\/n:sl

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005311

Client Identification 318 )

Sampling Date 3/710/92

PARBMETER Result Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pPH 7.4

Alkalinity (mg/l as CaCO03) 62. 1.0

Chloride (mg/l) 4.7 1.0
Conductivity (umhos/cm) 130 0.5

Fluoride (mg/l) 0.07 0.1

Nitrate + Nitrite Nitrogen (mg/l) 0.075 0.01

Nitrite Nitrogen {(mg/l) 0.004 0.001
Ortho-Phosphate (mg/1l) 0.088 0.005
Sulfide (mg/l) 2.0 1.0 '
Sulfate (mg/l) 6.8 1.0 :
Total Metals i
Arsenic {mg/l) 0.0089 0.001

Boron (mg/l) < 0.1 0.10

Barium (mg/l) 0.005 0.003 l
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/1) < 0.006 0.006 ,
Iron (mg/l) 0.71 0.01 I
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 1.3 : 1.0 K
Magnesium (mg/l) 1.1 0.10 I
Manganese (mg/l) 0.040 0.002

Sodium (mg/l) 5.5 0.1

Lead {mg/l) < 0.001 0.001 W
Selenium (mg/l) < 0.001 0.001 fl
Silicon (mg/l) 4.5 0.10

Silver (mg/l}) < 0.01 0.01
Strontium (mg/l) 0.066 0.003
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ANALYSIS REPORT IB\IVI ':sr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-a005311

Client Identification 31§

Sampling Date 3/10/92

PARAMETER ’ Result Q D.L.
Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan I < 0.04 0.040
Pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 0.050
pp-DDD < 0.05 0.050
Endosulfan II < 0.05 0.050
pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.081
Methoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 81.0

All values are in ug/l (ppb).



ANALYSIS REPORT AI\/HT-ST

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005311

Client Identification 31s :
Sampling Date 3/10/92
PARAMETER Result Q

Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
l,1-Dichlorcethane
Vinyl Acetate
2-Butanone (MEX)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichlorocethene
Bromodichlorcmethane
l,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachlorcethylene
2-Hexanone '
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachlorcethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichlorcethane 95.0
D8-Toluene 89.0
4-Bromofluorcbenzene 88.0
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Profassionsl

AmTest Inc.
ANALYSIS REPORT /\IVI I:Sr

Anaiyical
Services

City of Renton Date Received: 3/12/92 '

200 Mill Ave. S Date Reported: 3/30/92 [roNEmms:
edmond, WA
98052

Renton, WA

Attention: Lys Hornsby Fox: 206 883 3485

Project Name: Renton Monitor Wagd L sssisws
Project #: S1312.00

WATER SAMPLES

AM TEST Identification Number 92-A005310

Client Identification 31D

Sampling Date 3/10/92

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 6.9

Alkalinity {(mg/l as CaCO03) 84. 1.0
Chloride (mg/l) 200 1.0
Conductivity (umhos/cm) 580 0.5
Fluoride (mg/l) 0.06 0.1
Nitrate + Nitrite Nitrogen (mg/l) < 0.01 0.01
Nitrite Nitrogen (mg/1l) 0.003 0.001
Ortho-Phosphate (mg/l) 0.054 0.005
Sulfide (mg/l) 2.2 1.0
Sulfate (mg/l) , 1.1 1.0
Total Metals

Arsenic (mg/l) < 0.001 0.001
Boron (mg/1l) < 0.1 0.10
Barium (mg/l) 0.014 0.003
. Cadmium (mg/1) < 0.002 0.002
Chromium (mg/1) < 0.006 0.006
Iron (mg/l) 0.43 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 4.9 1.0
Magnesium (mg/l) 9.3 0.10
Manganese (mg/l) 0.15 0.002
Sodium (mg/1l) 83. ' } 0.1
Lead (mg/l) 0.004 0.001
Selenium (mg/l) < 0.001 0.001
Silicon (mg/l) 7.8 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/l) 0.11 0.003



ANALYSIS REPORT /\I\/l Iﬁr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005310

Client Identification 31D '

Sampling Date 3/10/92

PARAMETER Result Q D.L.
Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan 1 < 0.04 0.040
pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 0.050
pp-DDD < 0.05 0.050
Endosulfan II < 0.05 0.050
pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.080
Metheoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlecrdane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 80.0

All values are in ug/l (ppb).
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ANALYSIS REPORT N\/I'FST

City of Renton Date Recelved: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005310

Client Identification : 31D
Sampling Date 3/10/92

PARAMETER Result Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichlorcethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichlorcethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichlorocethane
1,1,2-Trichlorocethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlorcethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichlorocethane 94.0
D8-Toluene 95.0
4-Bromofluorobenzene 91.0
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ANALYSIS REPORT /\'\/l I:ST

City of Renton
Lys Hornsby

Date Received:
Date Reported:

WATER SAMPLES

3/12/82
3730792

AM TEST Identification Number 92-A005313

Client Identification 38S '

Sampling Date 3/10/92

PARAMETER Result Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 6.7

Alkalinity (mg/l as CaC03) 32. 1.0
Chloride (mg/l) 3.1 1.0
Conductivity (umhos/cm) 88. 0.5
Fluoride (mg/1) 0.06 0.1
Nitrate + Nitrite Nitrogen (mg/l) 0.71 0.01
Nitrite Nitrogen (mg/l) 0.005 0.001
Ortho~-Phosphate (mg/l) 0.023 0.005
Sulfide (mg/1) 2.1 1.0
Sulfate (mg/l) 3.4 1.0
Total Metals

Arsenic (mg/1) 0.001 0.001
Boron (mg/l) < 0.1 0.10
Barium {mg/l) < 0.003 0.003
Cadmium {mg/1l) 0.004 0.002
Chromium (mg/1l) < 0.006 0.006
Iron (mg/l) < 0.01 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) <1 1.0
Magnesium (mg/1) 2.3 0.10
Manganese (mg/1l) 0.005 0.002
Sodium (mg/1) 3.9 0.1
Lead (mg/1) 0.002 0.001
Selenium (mg/l) < 0.001 0.001
Silicon {mg/l) 5.9 0.10
Silver {mg/l) < 0.01 0.01
Strontium (mg/l) 0.033 0.003
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ANALYSIS REPORT Al \/ | l:Sr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 82-A005313

Client Identification 38S :

Sampling Date 3/10/92

PARAMETER Result Q D.L.
Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan I < 0.04 0.040
pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 0.050
pp~DDD < 0.05 0.050
Endosulfan I1 < 0.05 0.050
pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.080
Methoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arcchlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene - 91.0

All values are in ug/l (ppb).



City of Renton
Lys Hornsby

ANALYSIS REPORT /\l\/l I:Sr

Date Received: 3/12/92
Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005313

Client Identification
Sampling Date

385
3/10/92

PARAMETER

Result Q

Volatile Organic Compounds (EPA 624)

Chloromethane

Vvinyl Chloride
Bromomethane
Chlorcethane
Trichloroflucromethane
l1,1-Dichleoroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichlecroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichlorcethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlorocethane
Tetrachloroethylene
2-Hexancne
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene

SURROGATE (% Recovery)
D4-1,2-Dichloroethane
D8-Toluene
4-Bromofluocrcbenzene
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MYSIS REPORT A[\/n:j-

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005312
Client Identification 38D :
Sampling Date 3/10/92
PARAMETER Result D.L
Bacteriological
Total Coliforms (MPN) < 2 2
Conventionals
pPH 7.7
Alkalinity (mg/1 as CaC03) 90. 1.0
Chloride (mg/l) 5.0 1.0
Conductivity (umhos/cm) 160 0.5
Fluoride (mg/1) 0.15 0.1
Nitrate + Nitrite Nitrogen (mg/l) < 0.01 0.01
Nitrite Nitrogen (mg/l) 0.002 0.001
Ortho-Phosphate (mg/l) 0.25 0.005
Sulfide (mg/l) 2.1 1.0
Sulfate (mg/l) 2.4 1.0
Total Metals
Arsenic (mg/l) 0.002 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/l) 0.007 0.003
Cadmium (mg/1l1) 0.002 0.002
Chromium (mg/1) < 0.006 0.006
Iron {(mg/l) 0.41 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 2.9 1.0
Magnesium (mg/l) 6.0 0.10
Manganese (mg/l) 0.048 0.002
Sodium (mg/l) 13. 0.1
Lead (mg/l) 0.001 0.001
Selenium (mg/l) < 0.001 0.001
Silicon {mg/l) 15. 0.10
Silver (mg/l} < 0.01 0.01
Strontium (mg/1) 0.04S 0.003



ANALYSIS REPORT /\I\/l I:ST

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

.
b

AM TEST Identification Number 92-2005312

Client Identification 38D '

Sampling Date 3/10/92

PARAMETER Result Q D.L.
Pesticides and PCB's (EPA 608) '
Alpha-BHC < 0.03 0.030 '
Lindane < 0.03 0.030 '
Heptachlor < 0.02 0.020 I
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050 l
Heptachlor Epoxide < 0.03 0.030 :
Endosulfan I < 0.04 0.040

pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040 .
Endrin < 0.05 0.050

pp-DDD < 0.05 0.050 Y
Endosulfan II < 0.05 0.050 l
pPp-DDT < 0.1 0.10 )
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.080 .
Methoxychlor < 0.2 0.20
Toxaphene <1 1.

Chlordane < 0.5 0.5 '
PCB's

Arochlor 1016 < 0.5 0.50 l
Arochlor 1221 < 2 2.0

Arochlor 1232 < 0.5 0.50 -
Arochlor 1242 < 0.5 9.50 l
Arochlor 1248 < 0.5 0.50 .
Arochlor 1254 < 0.5 0.50
Arcochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 87.0

All values are in ug/l (ppb).
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ANALYSIS REPORT /\IVI Isr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005312

Client Identification 38D
Sampling Date 3/10/82

PARAMETER Result Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chlcroethane
Trichloroflucromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butancne (MEK)
Chlorcform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
l1,2-Dichloroethane
1,1,2-Trichlorcethene
Bromecdichloromethane
l,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlorcethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorcbenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4~-1,2-Dichloroethane 80.0
D8-Toluene 87.0
4-Bromofluorobenzene B7.0

D.L.

(ug/1)
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City of Renton
Lys Hornsby

MLYSIS REPORT A[\/m

Date Received: 3/12/92
Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005314

Client Identification DUP 1 |

Sampling Date 3/10/92

PARAMETER Result Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 7.3

Alkalinity (mg/l as CaCo03) , 76. 1.0
Chloride (mg/l) 4.3 1.0
Conductivity (umhos/cm) 160 0.5
Fluoride (mg/l) 0.14 0.1
Nitrate + Nitrite Nitrogen (mg/l) 0.030 0.01
Nitrite Nitrogen (mg/l) 0.038 0.001
Ortho-Phosphate (mg/l) 0.25 0.005
Sulfide (mg/l) 2.1 1.0
Sulfate (mg/l) 2.2 1.0
Total Metals

Arsenic (mg/l) 0.006 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/l) 0.008 0.003
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/l) < 0.006 0.006
Iron (mg/1l) 0.67 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 2.9 1.0
Magnesium (mg/l) 5.6 0.10
Manganese (mg/l) 0.050 0.002
Sodium (mg/l) 13. 0.1
Lead (mg/l) 0.002 0.001
-Selenium (mg/l) < 0.001 0.001
Silicon (mg/l) 15. 0.10
Silver (mg/l) < 0.01 . 0.01
Strontium (mg/l) 0.047 0.003
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MLYS IS REPORT M/T:Sr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005314

Client Identification DUP 1 :

Sampling Date 3/10/92

PARAMETER Result Q D.L
Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan I < 0.04 0.040
pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 0.050
pp-DDD < 0.05 0.050
Endosulfan II < 0.05 0.050
pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.080
Methoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 85.0

All values are in ug/l (ppb).



ANALYSIS REPORT /\I \/I 'sr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005314

Client Identification : DUP 1 '
Sampling Date: 3/10/92
PARAMETER Result Q

Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluocromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chleoride
1,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichlcroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlecroethane
Tetrachlorcethylene
2-Hexanone
Chlecrodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recov-—vy)

D4-1,2-Dichloroet . 100.
D8-Toluene 96.0
4-Bromofluocrobenzene 96.0
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City of Renton
Lys Hornsby

ANALYSIS REPORT /\l\/l I:Sr

Date Received: 3/12/92
Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005317

Client Identification 36s ‘

Sampling Date 3/11/92

PARAMETER Result Q D.L.
Bacteriological

Total Coliforms (MPN) B. 2
Conventionals

pH 7.0

Alkalinity {mg/l as CaCO03) 76. 1.0
Chloride (mg/l) 3.8 1.0
Conductivity (umhos/cm) 160 0.5
Fluoride (mg/l) 0.13 0.1
Nitrate + Nitrite Nitrogen (mg/l) < 0.01 0.01
Nitrite Nitrogen (mg/l) 0.049 0.001
Ortho-Phosphate (mg/l) 0.17 0.005
Sulfide (mg/l) 2.2 1.0
Sulfate (mg/l) 5.4 1.0
Total Metals

Arsenic (mg/l) 0.006 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/l) 0.014 0.003
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/1l) < 0.006 0.006
Iren (mg/1) 1.5 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 2.5 1.0
Magnesium (mg/1) 6.1 0.10
Manganese (mg/l) 0.47 0.002
Sodium (mg/l) 11. 0.1
Lead (mg/l) 0.002 0.001
Selenium (mg/1l) 0.001 0.001
Silicon (mg/l) 16. 0.10
Silver (mg/l) < 0.01 . 0.01
Strontium (mg/l) 0.055 0.003



City of Renton
Lys Hornsby

ANALYSIS REPORT Al\/n:sr

Date Received: 3/12/92
Date Reported: 3/30/92

WATER SAMPLES

1

AM TEST Identification Number 92-A005317

Client Identification 36s8 '

Sampling Date 3/11/92

PARAMETER Result Q D.L.

Pesticides and PCB's (EPA 608)

Alpha-BHC

Lindane
Heptachlor

Aldrin

Beta-BHC
Delta-BHC
Heptachlor Epoxide
Endosulfan I
pp-DDE

Dieldrin

Endrin

pp-DDD

Endosulfan 1II
pp-DDT

Endrin Aldehyde
Endosulfan Sulfate
Methoxychlor
Toxaphene
Chlordane

PCB's

Arochlor 1016
Arochlor 1221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochlor 1254
Arochlor 1260

SURROGATE (% Recovery)

Hexabromobenzene

< 0.03 0.030
< 0.03 0.030
< 0.02 0.020
< 0.03 0.030
< 0.04 0.040
< 0.05 0.050
< 0.03 0.030
< 0.04 0.040
< 0.04 0.040
< 0.04 0.040
< 0.05 0.050
< 0.05 0.050
< 0.05 0.050
< 0.1 0.10
< 0.1 0.10
< 0.08 0.080
< 0.2 0.20
<1 1.

< 0.5 0.5

< 0.5 0.50
< 2 2.0

< 0.5 0.50
< 0.5 0.50
< 0.5 0.50
< 0.5 0.50
< 0.5 0.50

80.0

All values are in ug/l (ppb).



ANALYSIS REPORT /'\I\/r'-:gr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005317

Client Identification 36s
Sampling Date 3/11/92

PARAMETER Result Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorocfluoromethane
1,1-Dichlorcethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichlorcethylene
l1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloreocform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene .
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3~-Dichloropropene
p-Dichlorobenzene
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SU “ATE (% Recovery)

D4-.,2-Dichloroethane 95.0
D8-Toluene 91.0
4-Bromoflucrobenzene 89.0

OO0 0000Oo o goloRe] O0O0O00O00O0O0

[
bt b ek b ek b et el et (D Bt bt B bt (D R B et e e B et 1 O €D e b pek s O
« e s e



city of Renton
Lys Hornsby

ANALYSIS REPORT /\!VI 'ﬂ

Date Received: 3/12/92
Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005316

Client Identification 36D -

Sampling Date 3/11/92

PARAMETER Result Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pPH 8.0

Alkalinity (mg/l as CaCo03) 110 1.0
Chloride (mg/l) 16. 1.0
Conductivity (umhos/cm) 250 0.5
Fluoride (mg/l) 0.20 0.1
Nitrate + Nitrite Nitrogen (mg/l) < 0.01 0.01
Nitrite Nitrogen (mg/l) 0.010 0.001
Ortho-Phosphate (mg/l) 0.26 0.005
sSulfide (mg/l) 2.0 1.0
Sulfate (mg/1l) <1 1.0
Total Metals

Arsenic (mg/l) < 0.001 0.001
Boron (mg/l) 0.17 0.10
Barium (mg/l) 0.006 0.003
Cadmium (mg/1l) < 0,002 0.002
Chromium (mg/l) < 0.006 0.006
Iron (mg/l) 0.08 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/1) 2.5 1.0
Magnesium (mg/l) 3.1 0.10
Manganese (mg/l) 0.043 0.002
Sodium (mg/l) 46. 0.1
Lead (mg/l) 0.002 0.001
Selenium (mg/l) 0.001 0.001
Silicon (mg/1) 13. 0.10
Silver (mg/l) < 0.01 - 0.01
Strontium (mg/1) 0.035 0.003

a4 W M =
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ANALYSIS REPORT N\/HEST

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005316

Client Identification 36D :

Sampling Date 3/11/9%2

PARAMETER Result 0 D.L.

Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.031
Lindane < 0.03 0.031
Heptachlor < 0.02 0.021
Aldrin < 0.03 0.031
Beta-BHC < 0.04 0.041
Delta-BHC < 0.05 0.052
Heptachlor Epoxide < 0.03 0.031
Endosulfan I < 0.04 0.041
pp-DDE < 0.04 0.041
Dieldrin < 0.04 0.041
Endrin < 0.05 0.052
pp-DDD < 0.05 0.052
Endosulfan II < 0.05 0.052
pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.082
Methoxychlor < 0.2 0.21
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016, < 0.52 0.52
Arochlor 1221 < 2 2.1
Arochlor 1232 < 0.52 0.52
Arochlor 1242 < 0.52 . 0.52
Arochlor 1248 < 0,52 0.52
Arochlor 1254 < 0.52 0.52
Arochlor 1260 < 0.52 0.52
SURROGATE (% Recovery)

Hexabromobenzene 89.0

i
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All values are in ug/l (ppb).



ANALYSIS REPORT /\IVI Isr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number §2-A005316

Client Identification 36D :
Sampling Date 3/11/92
PARAMETER Result Q

Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichleorofluoromethane
l,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichlorcethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butancne (MEK)
Chloreoform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachlorcethylene
2-Hexancne
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 50.C
D8-Toluene 88.0
4-Bromofluorobenzene 87.0
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ANALYSIS REPORT AI \/I Isr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005319

. Client Identification 378 :
Sampling Date 3/11/92
PARAMETER Result Q D.L.
Bacteriological
Total Coliforms (MPN) 8. 2
Conventionals
pH 6.7
Alkalinity (mg/1 as CaC03) 100 1.0
Chloride {(mg/l) 6.9 1.0
Conductivity (umhos/cm) 230 0.5
Fluoride (mg/l) 0.17 0.1
Nitrate + Nitrite Nitrogen (mg/1l) 0.12 0.01
Nitrite Nitrogen (mg/1l) 0.065 0.001
Ortho-Phosphate (mg/l) 0.16 0.005
Sulfide (mg/l) 2.0 1.0
Sulfate (mg/l) ' 12. 10
Total Metals
Arsenic (mg/l) 0.004 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/1l) 0.022 0.003
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/l) < 0.006 0.006
Iron (mg/l) 3.8 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 2.9 1.0
Magnesium (mg/l) 12, 0.10.
Manganese (mg/l) 1.1 0.002
Sodium {(mg/l) 6.1 0.1
Lead (mg/l) < 0.001 0.001
Selenium (mg/1) < 0.001 0.001
Silicon (mg/l) 16. 0.10
Silver {mg/1l) < 0.01 . 0.01
Strontium (mg/l)} : 0.083 0.003



ANALYSIS REPORT N\/”Br

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005319

Client Identification 378 .
Sampling Date 3/11/92

PARAMETER Result Q D.L.

Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan 1 < 0.04 0.040
pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 0.050
pp-DDD < 0.05 0.050
Endosulfan I1I < 0.05 0.050
Pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan sSulfate < (0.

Methoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochloxr 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochloxr 12690 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 73.0

All values are in ug/l1 (ppb).
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ANALYSIS REPORT /\l\/, Iﬁr

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005319
Client Identification 378
Sampling Date 3/11/82

PARAMETER Result Q D.L.
Volatile Organic Compounds (EPA 624) (ug/l1)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
l1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
l,1-bichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
l,2-pichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl~2-Pentancne
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-~-1,2-Dichloroethane 90.0
D8-Toluene 86.0
4-Bromofluorobenzene 86.0




ANALYSIS REPORT /:\l\/l "Sr

City of Renton A Date Received: 3/12/52 '
Lys Hornsby ' Date Reported: 3/30/92

WATER SAMPLES '
AM TEST Identification Number 92-A005315 l
Client Identification Dup 2
Sampling Date 3/11/82
PARAMETER Result Q D.L. !
Bacteriological
Total Cocliforms (MPN) 8. 2 l
Conventionals '
pH 6.8
Alkalinity (mg/l as CaC03) 100 1.0
Chloride (mg/1) 6.7 1.0 l
Conductivity (umhos/cm) 220 0.5
Fluoride (mg/l) 0.11 0.1
Nitrate + Nitrite Nitrogen (mg/1) 0.12 0.01 .
Nitrite Nitrogen (mg/l) 0.002 0.001
Ortho-Phosphate (mg/1l) 0.15 0.005 .
Sulfide (mg/1l) 2.5 1.0 '
Sulfate (mg/1) 9.0 1.0
Total Metals .
Arsenic (mg/l) 0.004 0.001
Boreon (mg/l) < 0.1 0.10 :
Barium (mg/1) 0.024 0.003 .
Cadmium (mg/1) < 0.002 0.002 :
Chromium {mg/l) < 0.006 0.006
Iron (mg/l) 3.7 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/1l) 1.9 1.0
Magnesium {mg/1l) 14. . 0.10
Manganese (mg/l) 1.3 ' 0.002 I
Sodium (mg/l) 7.3 . 0.1
Lead (mg/1) 0.001 0.001
Selenium (mg/1) < 0.001 0.001 .
Silicon (mg/l) 18. 0.10
Silver (mg/l) < 0.01 . 0.01
Strontium (mg/l) 0.098 0.003 l



- - — - A ! - . . . . . | i
- —— ~ . . P PR f .

ANALYSIS REPORT /\IV' Iﬂ

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Jdentification Number 82-A005315

Client Identification Dup 2
Sampling Date 3/11/92

PARAMETER Result Q D.L.
Pesticides and PCB's (EPA 608) |

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0,03 0.030
Beta~BHC < 0.04 0.040
Delta-BHC . < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan I < 0.04 0.040
PP-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 ' 0.050
pp-DDD < 0.05 0.050
Endosulfan II < 0.05 0.050
pp-DDT < 0.1 .10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.080
Methoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery) t

Hexabromobenzerne 88.0

All values are in ug/l (ppb).



ANALYSIS REPORT AR/FJI

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005315

Client Identification Dup 2
Sampling Date 3/11/92

PARAMETER Result Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chlorcethane
Trichlorefluoromethane
1,1-Dichloroethylene
Acetcne

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
1,1-Pichlorocethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromeodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene v
Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
P-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 98.0
DB-Toluene 894.0
4-Bromofluorobenzene 92.0
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ARALYSIS REPORT err'.:.ST

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES

AM TEST Identification Number 92-A005318

Client JIdentification 37D -

Sampling Date 3/11/92

PARAMETER Result Q D.L.
Bacteriological

Total Coliforms (MPN) 2. 2
Conventionals

pH 7.6

Alkalinity (mg/l as CaCO3) 100 1.0
Chloride {(mg/l) 3.4 1.0
Conductivity (umhos/cm) 150 0.5
Fluoride (mg/l) 0.17 0.1
Nitrate + Nitrite Nitrogen (mg/l) < 0.01 0.01
Nitrite Nitrogen (mg/l) 0.004 0.001
Ortho-Phosphate (mg/1l) 0.43 0.005
Sulfide (mg/l) 1.8 1.0
Sulfate (mg/l) <1 1.0
Total Metals

Arsenic (mg/l) 0.011 0.001
Boron (mg/l) : < 0.1 0.10
Barium (mg/l) 0.097 0.003
Cadmium (mg/l) < 0.002 0.002
Chromium (mg/l) 0.028 0.006
Iron (mg/l) . 31, 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 6.7 1.0
Magnesium (mg/l) 10. 0.10
Manganese (mg/l) 0.46 0.002
Sodium {mg/1l) 10. 0.1
Lead {mg/l) 0.008 0.001
Selenium (mg/l) < 0.001 0.001
Silicon (mg/l) 43. 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/l) 0.13 : 0.003



ANALYSIS REPORT /\IV' Iﬁr

3/12/92
3/30/82

City of Renton : Date Recelved:
Lys Hornsby Date Reported:

WATER SAMPLES

AM TEST Identification Number 92-A00531

Client Identification 37D :

Sampling Date 3/11/92

PARAMETER Result D.L.
Pesticides and PCB's (EPA 608)

Alpha-BHC < 0.03 0.030
Lindane < 0.03 0.030
Heptachlor < 0.02 0.020
Aldrin < 0.03 0.030
Beta-BHC < 0.04 0.040
Delta-BHC < 0.05 0.050
Heptachlor Epoxide < 0.03 0.030
Endosulfan I < 0.04 0.040
pp-DDE < 0.04 0.040
Dieldrin < 0.04 0.040
Endrin < 0.05 0.050
pp-DDD < 0.05 0.050
Endosulfan I1I < 0.05 0.050
pp-DDT < 0.1 0.10
Endrin Aldehyde < 0.1 0.10
Endosulfan Sulfate < 0.08 0.080
Methoxychlor < 0.2 0.20
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 . 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 87.0

All values are in ug/l (ppb).
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ANALYSIS REPORT AI\./l I:'SI-

City of Renton Date Received: 3/12/92
Lys Hornsby Date Reported: 3/30/92

WATER SAMPLES
AM TEST Identification Number 92-A005318

Client Identification - 37D
Sampling Date 3/711/92

. Tetrachloroethylene

PARAMETER Result Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichlorcethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
l1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichlorcethane
Carbon Tetrachloride
Benzene
1,2-Dichlorcethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2~Trichloroethane
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2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorcbenzene

AAMNAMAAANAANA

SURROGATE (% Recovery)

D4-1,2-Dichloroethane 9%.0
D8-Toluene G8.0
4-Bromofluorobenzene 57.0

DCL.

(ug/1)
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AmTest Inc.
-

Prefessionsl
Anasiytical
Sarvices

METHODOLOGY REPORT 10603 N.E. 87th St

Radmond. WA
98052
Fax: 206 BE3 3495

»

Tel: 206 885 1664

ANALYTE METHOD METHOD DETECTION DATE ANALYZED
: REFERENCE LIMIT

AM TEST IDENTIFICATION NUMBER 92-A005310
CLIENT ID 31D

Pesticides and PCB's 608 EPA 0.03-5.0 3/23/92
Jolatile Organics 624 EPA 1.0-10 3/13/92
fotal Coliforms 9221 B SM 2 3/12/92
PH 150.1 EPA 3/12/92
alkalinity (as CaC03) 310.1 EPA 1 3/23/92
thloride 325.2 EPA 1.0 3/13/92
conductivity 120.1 EPA 0.10 3/712/92
Fluoride 340.2 EPA 0.02 3/23/92
Jitrate + Nitrite 353.2 EPA 0.010 3/719/92
Jitrite Nitrogen 354.1 EPA 0.001 3/712/92
Ortho-Phosphate 365.2 EPA 0.005 3/12/8%2
3ulfide 376.1 EPA 1.0 3/18/92
julfate 375.4 EPA 1.0 3/27/92
Silver 200.7 EPA 0.01 3/18/92
Arsenic 206.2 EPA 0.001 3/23/92
ioron 200.7 EPA 0.1 3/18/92 .
Aarium 200.7 EPA 0.003 3/18/92
Cadmium 200.7 EPA 0.002 3/18/92
‘hromium 200.7  EPA 0.006 3/18/92 l
.ron 200.7 EPA 0.01 3/18/92
Mercury 245.1 EPA 0.0002 3/16/92
“otassium 200.7 EPA 1.0 3/18/92 .
fagnesium 200.7 EPA 0.10 3/18/92
Manganese 200.7 EPA 0.002 3/18/92
Sodium 200.7 EPA 0.5 3/18/92
.ead : 239.2 EPA 0.001 3/20/92 l
Jelenium 270.2 EPA 0.001 3/23/92
Silicon 200.7 EPA 0.1 3/18/92
itrontium 200.7 EPA 0.003 3/18/92
wcid Dig.(Tot Metals) 3010 EPA 3/17/92

Sep. Funnel Ext. (608) 3510 EPA 3510 , 3/16/92
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AMT=ST
Ccity of Renton ' ' Date Received: 03/12/92
Lys Hornsby Date Reported: 03/30/92

Project: Renton Monitor well
Project No.: S1312.00

QUALITY CONTROL - BLANK - VOLATILE ORGANICS BY EPA METHOD 624

AM TEST Sample Number BLANK 03/13/92
Client Identification ——
COMPOUNDS CONCENTRATION DETECTION LIMIT
{ug/1) {vg/1)
Chloromethane ND " 5.0
vinyl Chloride ND 5.0
Bromomethane ND 5.0
Chloroethane ND 5.0
Trichlorofluoromethane ND 1.0
1,1-Dichloroethene ND 1.0
Acetone 1ls6. 10,
Carbon Disulfide ND 1.0
Methylene Chloride 5.0 1.0
1,2-Dichloroethylene ND 1.0
1,1-bichlorecethane ND 1.0
Vinyl Acetate ND 10.
2-Butanone (MEK) ND 10.
Chloroform ND 1.0
l1,1,1-Trichloroethane ND 1.0
Carbon Tetrachloride ND l.0
Benzene ND 1.0
l,2~-Dichlorcethane ND 1.0
1,1,2-Trichlorcethylene ND 1.0
1,2-Dichloropropane ND 1.0
Bromodichloromethane RD 1.0
Cis-1,3-Dichloropropene ND 1.0
4~Methyl-2~Pentanone (MIBK) ND 10.
Toluene ND 1.0
Trans-1,3-~Dichloropropene ND 1.0
l1,1,2-Trichloroethane ND 1.0
Tetrachloroethylene ND l.0
2-Hexanone ) , ND 10.
Chlorodibromomethane ND 1.0
Chlorobenzene ND 1.0
Ethyl Benzene ND 1.0
Total Xylenes ND 1.0
Styrene ND 1.0
Bromoforn ND 1.0
1,1,2,2-Tetrachloroethane ND 1.0
1l,4-Dichlorobenzene ND 1.0
Surrcgate Compound Recovery (%)
Dé-1,2-Dichloroethane 97.
D8~Toluene 93,
4-Bromofluocrcbenzene 85,

ND = Not Detected



AMT=ST

City of Renton Date Received: 03/12/92

Lys Hornsby Date Reported: 03/30/92
Project: Renton Monitor well
Project No.: S1312.00

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 624
MATRIX SPIXKE DATA

AM TEST Sample Number 92-A005310
MATRIX SPIKE
Client Identification 31D 03/10/82
COMPOUNDS Matrix Amount Recovery
Spike Spiked (%)
(mg/1) (mg/1)
1,1-Dichloroethylene 44.0 50.0 87.
Benzene 50.0 50.0 100.
1,1,2-Trichlorcethylene 51.0 50.0 102.
Toluene 49.0 50.0 98,
Chlerobenzene 50.0 50.0 100.
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City of Renton
Lys Hornsby

AVTEST

Date Received:
Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: S1312.00

03/12/92

-

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 624
MATRIX SPIKE DATA

AM TEST Sample Number

Client Identification

92-A005310
MATRIX SPIKE DUPLICATE
_3iD 03/10/92

COMPOUNDS Matrix Amount Recovery
Spike Spiked (%)
DUPLICATE (mg/1)
(mg/1)
1,1-bichlorcethylene 43.0 50.0 86.
Benzene 49.0 50.0 87.
1,1,2-Trichlorocethylene 50.0 50.0 100.
Toluene 4B.0 50.0 g7.
Chlerobenzene 50.0 50.0 99,



City of Renton
Lys Hornsby

AMT=ST

Date Received: 03/12/92

Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: S1312,00

QUALITY CONTROL -~ VOLATILE ORGANICS BY EPA METHOD 624

MATRIX SPIKE DUPLICATES

AM TEST Sample Number 92-A005310
MS + MSD
Client Tdentification 31D 03/10/92
COMPOUNDS Matrix Matrix Relative
Spike Spike Percent
(mg/1) DUPLICATE Difference
(mg/1) (%)
1,1-Dichloroethylene 44.0 43.0 1.0
Benzene 50.0 49.0 3.0
1,1,2-Trichlorocethylene 51.0 50.0 2.0
Toluene 49.0 48.0 1.0
Chlorckbenzene 0.0 50.0 1.0

MS + MSD = Matrix Spike + Matrix Spike Duplicate



AMT=ST

City of Renton Date Received: 03/12/92

Lys Hornsby Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: §51312.00

QUALITY CONTROL - PESTICIDES & PCB'S BY EPA METHOD 608

BLANK

AM TEST Sample Number BLANX
Client Identification mem==-
COMPOUNDS RESULTS DETECTION LIMITS

(ug/1) (ug/1)
Pesticides
Alpha BHC ND 0.03
Lindane - ND 0.03
Heptachlor ND 0.02
Aldrin ND 0.03
Beta BHC ND 0.04
Delta BHC ND 0.05
Heptachloxr Epoxide ND 0.03
Endosulfan I ND 0.04
p,p'-DDE ND 0.04
Dieldrin ND 0.04
Endrin ND 0.05
p,»'-DDD ND 0.05
Endosulfan II ND 0.05
p,p'-DDT ND 0.10
Endrin Aldehyde ND 0.10
Endosulfan Sulfate ND 0.08
Methoxychlor ' ND 0.20
Toxaphene KD 6.00
Chlordane ND 0.50
PCB's
Arochlor 1016 ND 0.50
Arochlor 1221 ND 2.00
Arochlor 1232 ND 0.50
Arochlor 1242 KD 0.50
Arochlor 1248 ND 0.50
Arochlor 1254 ND _ . 0.50
Arochlor 1260 ND 0.50
SLRROGATE COMPOUNDS RECOVERY (%)
Hexabromobenzene B8,

ND = Not Detected



AMT=ST

City of Renton Date Received: 03/12/92

Lys Hornsby Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: S1312.00

QUALITY CONTROL - PESTICIDES & PCB'S BY EPA METHOD 608
SPIKE RECOVERIES

AM TEST Sample Numbers SPIKE #1 SPIKE #2
Client Identification @ =  ==m;em—;ee  eccoeeeo

COMPOUNDS Recovery (%) AMOUNT SPIKED
. (ug)
Lindane 82. 89. 0.40
Heptachlor 84. g2, 0.40
Aldrin 79. 81. 0.40
Dieldrin 77. 82. 1.00
Endrin . 85. S2. l1.00
p'p'_DDT 69. 780 1-00

Surrogate Comgouhd

Hexabromobenzene 75. 81, 1.00



City of Renton
Lys Hornsby

AMT=ST

Date Received:
Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: S1312.00

03/12/92

QUALITY CONTROL -~ CONVENTIONALS - DUPLICATES

PARAMETERS/Sample Nos. Sample Duplicate Relative Percent
Value Value Difference (%)

ALKALINITY (mg/1)

92-A005310 g4. g2. 2.4
CHLORIDE (mg/1l)

92-A005310 200, 210, 4.9

92-A005318 3.4 2.9 16.
FLUORIDE (mg/1l)

92-A005310 0.06 0.06 0.
NITRATE + NITRITE (mg/1)

92-A005310 <0.01 <0.01 -
NITRITE (mg/1)

92=-2A005310 0.003 0.003 0.
ORTHO - PHOSPHATE (mg/l)

92-A005310 0.054 0.056 3.6
SULFATE (mg/l)

92-A005310 1.1 1.3 17.
CONDUCTIVITY (umhos/cm)

92-A005310 £80. 570. 1.5
PH

92-A005310 6.9 6.9 0.

< = less than



AMT=ST

City of Renton Date Received: 03/12/92
-~ Lys Hornsby Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: 851312.00

QUALITY CONTROL - CONVENTIONALS - MATRIX SPIKES

COMPOUNDS/ Sample Sample + Spike Recovery
/Sample Nos. Value Spike Concentration (%)
(mg/1) (mg/1) (mg/1)
CHLORIDE
92-A005311 4.7 62. 50. 114.
92~A005319 6.9 €1. 50. 108.
FLUORIDE
92-A005311 0.07 1.1 l.0 107.

NITRATE 4+ NITRITE

92-A005311 0.075 0.57 .50 99.
NITRITE
92-A005311 0.004 0.028 0.025 96.

ORTHO - PHOSPHATE

S2-A005311 0.088 0.20 . 0.10 112.
SULFATE
92-a005311 2.4 11. 10. 86.

< = less than




AMT=ST

City of Renton

Date Received: 03/12/92
Lys Hornsby

Date Reported: 03/30/92
Project: Renton Monitor Well
Project No.: 81312.00

l ‘

QUALITY CONTROL - METALS - DUPLICATES

AM TEST Sample Number
Client Identification

92-A005310
31D 03/10/92

l ELEMENTS Sample Sample Relative
Value DUPLICATE Percent
(mg/1) value Difference

.' (mg/1) (%)
Arsenic <0,001 <0.001 -

l Boron <0.1 <0.1 -
Barium 0.014 0.017 l9.
Cadmium <0,002 <0.002 -
Chromium <0,006 <0.006 -

l‘ Iron 0.43 0.50 15.
Potassium 4.9 6.0 18.
Magnesium 9.3 9.8 5.2

l Manganese 0.15 0.16 6.5
Mercury <D.0002 <0.0002 -
Sodium g3. 88, 5.8

l Lead 0.004 0.005 22.
Selenium <0.001 <0.001 -
Silicoen 7.8 7.0 11.
Strontium 0.11 0.12 8.7

< = less than



AMT=ST

City of Renton . Date Received: 03/12/92

Lys Hornsby Date Reported: 03/30/92

: Project: Renton Monitor Well
Project No.: S§1312.00

QUALITY CONTROL - METALS - MATRIX SPIKES

AM TEST Sample Number 92-A005311
Client Identification 318 o03/10/92
ELEMENTS Sample Sample + Spike Recovery
Value Spike Concentration (%)
(mg/1) (mg/1) (mg/1)
Arsenic 6.008 0.033 0.025 G6.
Barium 0.005 1.0 1.0 100.
Cadmiun <0,002 0.51 0.50 102,
Chromium <0.006 0.93 1.0 e3.
Iron 0.71 5.1 5.0 87.
Manganese 0.04 0.58 1.0 94.
Mercury <0,0002 0.0051 C.0050 102.
Lead <0.001 0.048 0.050 96.
Selenium <0,001 0.027 0.025 109,
Potassiunm 1.3 85, 100. 94.
Magnesium 1.1 10, 10. 91.
Sodiun 5.5 13. 10. 75.
Strontium 0.07 1.0 1.0 97.

< = less than
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City of Renton
Lys Hornsby

AVITEST

Date Received: 03/12/92
Date Reported: 03/30/92

Project: Renton Monitor Well

Project No.: S1312.00

QUALITY CONTROL - BLANK

AM TEST Sample Number BLANK
Client Identification @ =====-
Conventionals

Alkxalinity {(mg/1) <l.
Chloride (mg/l) <l.
Conductivity (umhos/cm) <0.5
Fluoride (mg/1) <0.1
Nitrate + Nitrite (mg/1) <0.01
Nitrite (mg/l) <0.001
Ortho - Phosphate (mg/l) <0,005
Sulfide (mg/l) <1.0
Sulfate (mg/l) <1.0
Metals

Arsenic (mg/1l) <0.001
Boron (mg/1) <0.1
Barium (mg/l) <0.003
Cadmium (mg/1) <0.002
Chromium (mg/l) <0.006
Iron (mg/l) 0.01
Mercury (mg/l) <0.0002
Potassium (mg/1l) <l.0
Magnesium (mg/1) 0.20
Manganese (mg/l) <0.002
Sodium (mg/l) 0.30
Lead (mg/l) <0.001
Selenium (mg/1) <0,001
Silicon (mg/1l) <0.1
Silver (mg/l) <0.01
Strontium (mg/l) <0.003

< = less than

REPORTED BY
MAF/pb

ot

Mark A. Fugiel
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Aj\m AmTest Inc.
-

Professional
Analytical
Sarvices

September 4, 1992

14603 N.E. 87th St
Redmond, Wa
98052 .

D L - :';’_‘ i:_\ :L—l - s
Fax: 206 BE3 3495

RH2 Engineering His ¥ SiIBl12.0c0 Ye: 206 B85 1664
attn. Mark Semrau Raurt. - .
8383 158th Ave. NE, suite 200 SRR Saeri
Redmond, WA 98052 M> 190/

e |
Dear Mark, - 5 -

On the 20th of August 1992, Am Test received a total of six water
samples from the Renton Monitoring Well Installation project (#
S71312.00) for chemical analysis.

The samples were all received in good condition. A total of 42
containers were received. At the time of receipt, the samples were
logged in, stored, and handled according to the protocols of the

USEPA.

The samples were prepared and analyzed in accordance with the
methods described in either the "Methods for Chemical Analysis of
Water and Woastes”, or in the "Standard Methods for the
Examination of Water and Wastewater”. A detailed listing of the
analytical methods can be found in the quality control summary,
which follows the data section of the report. The majority of the
metals were analyzed by ICP. With the exception of Mercury (Cold
Vapor), the remaining metals were analyzed by Graphite Furnace
Atomic Absorption (GFAA) using Zeeman Background Correction.
As a result of the relatively high conductivity of the samples, the
major anions (chloride, nitrate, nitrite and sulfate) were analyzed by
conventional chemical procedures as opposed to ion
chromatography.

All of the analyses included the control elements finitial calibration,
continuing calibration verification, reagent blanks etc.) documented
in the respective methods. The analyses of Total Coliform, Nitrite
and ortho-Phosphate were performed the day of sample receipt.
There were no major problems associated with any of the analyses.



AMT=ST

Following the analytical data you will find the quality control
summary. The information in this section includes the method
references, analysis dates, and the results of the blanks, duplicates
and matrix spikes. The QC data was well within the control limits
of the laboratory, as well as the guidelines described by the
analytical methods.

Included in the report package you will find the original chain of
custody form that was submitted with the sample sets.

All of the data has been reviewed for completeness, accuracy and
release. Please forward the report and invoice to the City of
Renton after your review. Feel free to contact me if you have any
qguestions.

Respectfully submitted,

1L C.j

Mark A. Fugiel
Am Test Inc.
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City of Renton
200 Mill Ave S

Renton , WA
Attention: Lys Hornsby

ANALYSIS REPORT

AMT=ST

Date Received: 8/20/92
Date Reported: 9/ 4/92

Project Name: MW Installation

Project #: S1312.00

WATER SAMPLES

AmTeast Inc.

Professional
Analytical
Services

14603 N.E. 8714 St
Redmond, WA
98052

Fax: 206 B83 3495
Proj
Tol: 205 BBS 1664

AM TEST Identification Number 92-2018266

Client Identification MW-305

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 7.0

Alkalinity (mg/l as CaCO3) 35. 1.0
Chloride (mg/1l) 1.9 1.0
Conductivity (umhos/cm) 100 0.5
Fluoride (mg/1) 0.04 0.02
Nitrate + Nitrite Nitrogen (mg/l) 0.22 0.01
Nitrite Nitrogen (mg/1l) 0.005 0.001
Ortho-Phosphate (mg/l) 0.023 0.005
Total Dissolved Solids (mg/l) 68. 1.0
Sulfide (mg/l) <1 1.0
Sulfate (mg/l) 7.7 1.0
Total Metals

Arsenic (mg/1l)} < 0.001 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/1l) 0.007 0.003
Calcium (mg/l) 9.2 0.10
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/l) < 0.006 0.006
Iron (mg/l) 0.65 0.01
Mercury (mg/1) < 0.0002 0.0002
Potassium (mg/1) <1 ‘ 1.0
Magnesium (mg/1) 2.6 0.10
Manganese (mg/l) 0.035 0.002
Sodium (mg/1) 4.1 0.1
Lead (mg/l) < 0.001 0.001
Selenium (mg/l) < 0.001 0.001
Silicon (mg/l) 8.8 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/l) 0.035 0.003




ANALYSIS REPORT /:\IVI lﬂ

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018266

Client Identification MWw-308

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 0.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan 1 < 0.04 0.04
pp-DDE < 0.04 0.04
Dieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
Endosulfan II < 0.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < 0.08 0.08
Methoxychlor < 0,2 0.2
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 86.0

All values are in ug/l (ppb).




ANALYSIS REPORT / \]VI Iﬂ

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES
AM TEST Identification Number 92-A018266

Client Identification MW-30S
Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Volatile Organic Compounds (EPA 624) (ug/1)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluocromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
1,1-Dichlorcethane
Vinyl Acetate
2-Butanone (MEK)
Chleoroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichleoroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentancone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 101.
D8-Toluene 101.
4-Bromofluorcbenzene 99.0



ANALYSIS REPORT / \IVl Iﬂr

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018267

Client Identification MW-30D

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Bacteriological

Total Coliforms (MPN) < 2 2

Conventionals

pH 7.3

Alkalinity (mg/l as CaC03) 66. 1.0

Chloride (mg/l) 3.4 1.0

Conductivity (umhos/cm) 260 0.5

Fluoride (mg/l) 0.07 0.02

Nitrate + Nitrite Nitrogen (mg/l) 0.21 0.01

Nitrite Nitrogen (mg/l} 0.018 0.001

Ortho-Phosphate (mg/l) 0.073 0.005

Total Dissolved Solids (mg/l) 140 1.0

Sulfide (mg/1) <1 1.0
10

Sulfate (mg/l) 35.

Total Metals

Arsenic (mg/l) 0.020 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/1) 0.27 0.003
Calcium (mg/1) 29. 0.10
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/1) 0.066 0.006
Iron (mg/1l) 47. 0.01
Mercury (mg/1) < 0.0002 0.0002
Potassium (mg/1) 5.7 1.0
Magnesium (mg/1) 17. 0.10
Manganese (mg/1l) 1.6 0.002
Sodium (mg/1l) 18. 0.1
Lead (mg/l) 0.010 0.001
Selenium (mg/l) < 0.001 . 0.001
Silicon (mg/l) 69. 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/1l) 0.22 0.003



ANALYSIS REPORT /\l\/l |.'5|'

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/%2

WATER SAMPLES

AM TEST Identification Number 92-A018267

Client Identification MW-30D

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 0.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan I < 0.04 0.04
pp-DDE < 0.04 0.04
Dieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
Endosulfan II < 0.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < D,08 0.08
Methoxychlor < 0.2 0.2
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 69.0

All values are in ug/l (ppb).




ANALYSIS REPORT / \IVI I:ST

City of Renton Date Received: 8/20/92
Lys Hormnsby Date Reported: 9/ 4/92

WATER SAMPLES
AM TEST Identification Number g2-a018267

Client Identification MwW-30D
Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Volatile Organic Compounds (EPA 624) (ug/l)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
l,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
l1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlorocethane
Tetrachlorcethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1, 3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 88.0
DB8-Toluene 100.
4-Bromofluorobenzene 87.0




ANALYSIS REPORT / \IVl ':'.ST

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018268

Client Identification MwW-32 '

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 7.0

Alkalinity (mg/l as CaC03) 72. 1.0
Chloride (mg/1l) 3.1 1.0
Conductivity (umhos/cm) 220 0.5
Fluoride (mg/l) 0.08 0.02
Nitrate + Nitrite Nitrogen (mg/l) 0.20 0.01
Nitrite Nitrogen (mg/l) 0.003 0.001
Ortho-Phosphate (mg/1) 0.062 0.005
Total Dissolved Solids (mg/l) 110 1.0
Sulfide (mg/l) <1 1.0
Sulfate (mg/l) 9.7 1.0
Total Metals

Arsenic (mg/l) < 0.001 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/1l) ' < 0.003 0.003
Calcium (mg/l) 15. 0.10
Cadmium (mg/1) < 0.002 0.002
Chromium (mg/1) < 0.006 0.006
Iron {mg/1l) 0.24 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium {(mg/1l) <1 1.0
Magnesium {(mg/1l) 7.1 0.10
Manganese (mg/l) 0.003 '0.002
Sodium (mg/1l) 11. 0.1
Lead (mg/1l) < 0.001 0.001
Selenium (mg/l) < 0.001 0.001
Silicon (mg/l) 12. 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/1} 0.053 0.003



ANALYSIS REPORT /\I\/I lsr

City of Renton Date Received: B8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018268

Client Identification MW-32

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 0.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan I < 0.04 0.04
pp-DDE < 0.04 0.04
Dieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
Endosulfan II < 0.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < 0.08 0.08
Methoxychlor < 0.2 0.2
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 84.0

All values are in ug/l (ppb).



J

ANALYSIS REPORT / \IV' Iﬁr

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES
AM TEST Identification Number 92-A018268

Client Identification MW-32
Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Volatile Organic Compounds (EPA 624) (ug/1)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichlorcethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 93.0
D8~Toluene 95.0
4-Bromofluorobenzene 95.0



ANALYSIS REPORT Al\/m

B/20/92
9/ 4/92

City of Renton
Lys Hornsby

Date Received:
Date Reported:

WATER SAMPLES

AM TEST Identification Number 92-A018269

Client Identification MW-33 -

Sampling Date 8/19/92

PARAMETER RESULT D.L.
Bacterioclogical

Total Coliforms (MPN) < 2 2
Conventiocnals

pH 6.9

Alkalinity (mg/l as CaCO3) 66. 1.0
Chloride (mg/1) : 2.9 1.0
Conductivity (umhos/cm) 200 0.5
Fluoride (mg/l) 0.07 0.02
Nitrate + Nitrite Nitrogen (mg/l) 0.29 0.01
Nitrite Nitrogen (mg/l) 0.005 0.001
Ortho-Phosphate (mg/1l) 0.065 0.005
Total Dissolved Solids (mg/l) 110 1.0
Sulfide (mg/l) <1 1.0
Sulfate (mg/1l) 9.2 1.0
Total Metals

Arsenic (mg/1l) < 0.001 0.001
Boron {mg/l) 0.15 0.10
Barium (mg/l) 0.008 0.003
Calcium (mg/1) 17. 0.10
Cadmium (mg/1) < 0.002 0.002
Chromium (mg/1l) < 0.006 0.006
Iron (mg/l) 0.30 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/1l) <1 1.0
Magnesium (mg/l) 7.7 0.10
Manganese (mg/l) 0.017 0.002
Sodium {mg/1l) 8.3 0.1
Lead (mg/1l) 0.003 0.001
Selenium (mg/1) < 0.001 0.001
Silicon (mg/1l) 12. 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/1) 0.058 0.003



ANALYSIS REPORT / \IVI I'JT

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

|

AM TEST JIdentification Number 92-A018269

Client Identification MW-33 -

Sampling Date 8/19/92

PARAMETER RESULT - Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 0.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan I < 0.04 0.04
pp~-DDE < 0.04 0.04
Dieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
Endosulfan 11 < 0.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < 0.08 0.08
Methoxychlor < 0.2 0.2
Toxaphene <1 1,
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 91.0

All values are in ug/l (ppb).



ANALYSIS REPORT 13\| Vl Isr

City of Renton Date Recejived: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES
AM TEST Identification Number 92-A018268

Client Identification MW-33
Sampling Date 8/19/92

PARAMETER RESULT Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chleoride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
l,2-Dichloroethylene
l1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-~Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlorocethane
Tetrachlorcethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 93.0
D8-Toluene 94.0
4-Bromofluorcbenzene 95.0
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ANALYSIS REPORT / \l\/l Iﬂ

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018270

Client Identification MW-34D

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 8.3

Alkalinity {(mg/l as CaC03) 68. 1.0
Chloride (mg/1) 4.4 1.0
Conductivity (umhos/cm) 160 0.5
Fluoride (mg/1) 0.12 0.02
Nitrate + Nitrite Nitrogen (mg/l) 0.14 0.01
Nitrite Nitrogen (mg/l) 0.006 0.001
Ortho-Phosphate (mg/l) 0.068 0.005
Total Dissolved Solids (mg/1l) 110 1.0
Sulfide (mg/l) <1 1.0
Sulfate (mg/l) 8.4 1.0
Total Metals

Arsenic (mg/l) 0.004 0.001
Boron (mg/l) 0.15 0.10
Barium (mg/1l) 0.090 0.003
Calcium (mg/1l) 24. 0.10
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/l) 0.38 0.006
Iron (mg/1) 23. 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/1) : 4.4 1.0
Magnesium (mg/1l) 12. 0.10
Manganese {(mg/l) 0.51 0.002
Sodium {mg/1) 14, 0.1
Lead (mg/l) < 0.001 0.001
Selenium (mg/l) < 0.001 - - 0.001
Silicon (mg/l) 44. 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/1) 0.15 0.003



ANALYSIS REPORT IB\IVI I-SI-

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018270

Client Identification MW-34D

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 c.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan 1 < 0.04 0.04
pp-DDE < 0.04 0.04
Pieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
Endosulfan IX < 0.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < 0.08 0.08
Methoxychlor < 0.2 0.2
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromocbenzene 97.0

All values are in ug/l (ppb).



ANALYSIS REPORT / \I\ll |'5|'

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES
AM TEST Identification Number 92-A018270

Client Identification MW-34D .
Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Volatile Organic Compounds (EPA 624) (ug/1)

wn
o

Chloromethane

Vinyl Chloride
Bromomethane
Chlorcethane
Trichloroflucromethane
1,1-Pichlorcethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichlorcethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichleoroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachlorocethane
Trans-1,3-Dichloropropene
p-Pichlorobenzene
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SURROGATE (% Recovery)

D4-1,2- chloroethane 95.0
D8-Toluene 93.0
4-Bromofluorobenzene 91.0



ANALYSIS REPORT / \IVI i'-"-sr

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-A018271

Client Identification DUP 3 .

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 6.8

Alkalinity (mg/l as CaC03) 32. 1.0
Chloride (mg/1) 2.0 1.0
Conductivity (umhos/cm) 86. 0.5
Fluoride {mg/l) 0.05 0.02
Nitrate + Nitrite Nitrogen (mg/l) 0.23 0.01
Nitrite Nitrogen (mg/l) 0.010 0.001
Ortho-Phosphate (mg/l) 0.020 0.005
Total Dissclved Solids (mg/l) 58. 1.0
Sulfide (mg/l) < 1 1.0
Sulfate (mg/l) 6.1 1.0
Total Metals

Arsenic (mg/l) < 0.001 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/1l) 0.008 0.003
Calcium (mg/1) 9.3 0.10
Cadmium (mg/1l) < 0.002 0.002
Chromium (mg/l) < 0.006 0.006
Iron (mg/l) 0.39 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/1) <1 1.0
Magnesium {(mg/1l) 2.6 0.10
Manganese {(mg/l) 0.026 0.002
Sodium (mg/l) 4.2 0.1
Lead (mg/l) 0.003 0.001
Selenium (mg/1) < 0.001 0.001
Silicon (mg/1) 8.5 ' 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/l) 0.035 0.003



ANALYSIS REPORT /!\]VI Iﬂ

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES

AM TEST Identification Number 92-2018271

Client Identification DUP 3 :

Sampling Date 8/19/92

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 0.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan I < 0.04 0.04
pp-~DDE < 0.04 0.04
Dieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
Endosulfan II < 0.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < 0.08 0.08
Methoxychlor < 0.2 0.2
Toxaphene < 1 1.
Chlordane < 0.5 0.5
PCB's

Arochlor 1016 < 0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)

Hexabromobenzene 77.0

All values are in ug/l (ppb).



ANALYSIS REPORT /\IVI |'$T

City of Renton Date Received: 8/20/92
Lys Hornsby Date Reported: 9/ 4/92

WATER SAMPLES
AM TEST Identification Number 92-A018271

Client Identification DUP 3
Sampling Date 8/19/92

PARAMETER RESULT Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
l,1-Dichlorocethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2~-Dichlorcethylene
l,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichlorcethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-1,2-Dichloroethane 94.
D8-Toluene 97.
4-Bromofluocrobenzene 96.0

D.L.

(ug/1)
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AVTEST

Professionat
Analytical
Services

METHODOLOGY REPORT 14603 N.E. 87th St,
Redmond, WA
95052

Fax: 206 B33 3485

Tel: 206 285 1664

ANALYTE METHOD METHOD DéTECTION DATE ANALYZED
REFERENCE LIMIT

3M TEST IDENTIFICATION NUMBER 92-A018266
CLIENT ID MW-30S

Pesticides and PCB's 608 EPA 0.03-5.0 8/21/92
Volatile Organics 624 EPA 1.0-10 8/25/92
Total Coliforms g221 B SM 2 8/20/92
oH 150.1 EPA 8/24/92
Alkalinity (as CaCo03) 310.1 EPA 1 8/25/92
Zhloride 325.2 EPA 1.0 9/ 1/92
Conductivity 120.1 EPA 0.10 8/24/92
Fluoride 340.2 EPA 0.02 9/ 4/92
Nitrate + Nitrite 353.2 EPA 0.010 8/27/92
Nitrite Nitrogen 354.1 EPA 0.001 8/20/92
Ortho-Phosphate 365.2 EPA 0.005 8/21/92
Total Dissolved Scolids 160.1 EPA 1.0 8/21/92
Sulfide 376.1 EPA 1.0 8/25/92
Sulfate 375.4 EPA 1.0 9/ 4/92
Silver 200.7 EPA 0.01 8/25/92
Arsenic 206.2 EPA 0.001 8/26/92
Boron 200.7 EPA 0.1 8/25/92
Barium 200.7 EPA 0.003 8/25/92
Calcium 200.7 EPA 0.10 8/25/92
Cadmium 200.7 EPA 0.002 B/25/92
Chromium 200.7 EPA 0.006 B/25/92
Iron 200.7 EPA 0.01 8/25/92
Mercury 245.1 EPA 0.0002 B/29/92
Potassium 200.7 EPA 1.0 B/25/92
Magnesium 200.7 EPA 0.10 8/25/92
Manganese 200.7 EPA 0.002 8/25/92
Sodium 200.7 EPA 0.5 8/25/92
Lead 239.2 EPA 0.001 8/25/92
Selenium 270.2 EPA 0.001 8/24/92
Silicon 200.7 EPA 0.1 8/25/92
Strontium 200.7 EPA 0.003 8/25/92
Acid Dig.(Tot Metals) 3010 EPA 8/24/92

Sep. Funnel Ext. (608) 3510 EPA 3510 B/20/92




ANALYSTS REPORT
ALYSTIS REPORT A[\/FJ

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: §1312.00

QUALITY CONTROL - CONVENTIONALS

DUPLICATES
P2RAMETERS/Sample Nos. Sample . DUPLICATE Relative
Value Value Percent
(mg/1) (mg/1) Difference
(%)
Alkalinity
92-A018266 35. 33. 5.9
Chloride
92-A018326 120. 120. 0.
Fluoride
92=-A018266 0.04 0.05 4.3
Nitrate + Nitrite Nitrogen
92-A018266 0.22 0.22 0.
Ortho - Phosphate
92-A018266 0.23 0.22 4.4
Sulfate
92-A018268 9.7 9.6 l.0C
Total Dissolved Solids
92-A018266 68. 64. 6.1
Nitrite Nitrogen
92-A018266 0.005 0.005 0.
svifide
92-2018266 <1. <. , -

< = less than



RH2 Engineering
Lys Hornsby

A#ALYSIS REPGRT/QJ\/FIEE:s]r

Date Received:
Date Reported:
Project:

08/20/92
09/04/92

MW Installation Project

Project No.: S1312.00
QUALITY CONTROL - CONVENTIONALS
MATRIX SPIKES
PARAMETERS Srmple Sample + Spike Recovery
Value Spike Concentration (%)
(xg/1) (mg/1) (mg/1)
Chloride
92-A018327 35. 85. 50. 28,
Fluoride
$2-A018267 0.07 1.06 1.0 99,
Nitrate + Nitrite Nitrogen
92-A018267 0.21 0.45 0.25 96.
Nitrite Nitrogen
92-A018267 2.018 0.042 0.025 96,
Sul'fate
92-A018267 35, 57. 20. 11l10.
Ortho -‘Phosphate
92-A018267 V. 073 0.26 0.20 94,
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ANALYSIS PORT
ANVT=ST

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: §S1312.00

QUALITY CONTROL - METALS

DUPLICATES
Am Test Sample Number 92-A018267
Client Identification MW=30D
METALS Sample Sanmple Relative
Value DUPLICATE Percent
(mg/1) Value Difference
(mg/1) (%)
Arsenic 0.020 0.020 0.
Boron <0.1 <0.1 -
Barium 0.27 0.27 0.
Calcium 29. 29. 0.
Cadmium <0.002 <0.002 -
Chromium Q.66 0.67 l.5
Iron 47. 48, 2.1
Potassium 5.7 5.6 1.8
Magnesium 17. 18. 5.7
Manganese 1.6 1.7 6.1
Sodium 1s8. 18. 0.
Lead 0.010 0.008 22,
Selenium <0,001 <0,001 -
Siticon 69. 72. 4.3
Strontium 0.22 0.22 0.
Silver <0.01 <0.01 -
Am Test Sample Number 92-A018270
Client Identification MW=34D
METALS Sample Sample - Relative
Value DUPLICATE Percent
(mg/1) Value Difference
(mg/1) (%)
Mexcury <0.0002 <0.0002 -

< = less than



RH2 Engineering
Lys Hornsby

¥SIS
BALISIS KRR A\ TTZST

Date Received:
Date Reported:
Project:

QUALITY CONTROL = METALS
MATRIX SPIKES

08/20/92

09/04/92

MW Installation Project
Project No.: S$1312.00

Am Test Sample Number 92-A018266

Client Identification MW=-30S

METALS Sample Sample + Spike Recovery
Value Spike Concentration (%)
(mg/1) (mg/1) (mg/1)

Arsenic <0.001 0.024 0.025 96.

Barium 0.007 1.0 1.0 99.

Calcium 9.2 20. 10. 108.

Cadmium <0.002 0.52 0.50 104.

Chromium <0.006 1.1 1.0 110.

Iron 0.65 6.3 5.0 113.

Manganese 0.035 1.1 1.0 107,

Lead <0.001 0.024 0.025 96.

Selenium <0.001 0.022 0.025 88,

Potassium <1.0 12. 10. 120.

Magnesium 2.6 13. l10. 104,

Sodium 4.1 15. 10. 1089.

Strontium 0.035 1.0 1.0 97.

Am Test Sample Number 92-A018271

Client Identification DUP 3

METALS Sample Sample + Spike Recovery
Value Spike Concentration (%)
(mg/1) (mg/1) (mg/1)

Mercury <0.0002 0.0050 0.005 100.

< = less than
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~ ANALYSIS REPORT
AMT=ST

RH2Z Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: 8S1312.00

QUALITY CONTROL - CONVENTIONALS

BLANK
Am Test Sample Number BLANK
Client Identifjication  eeee-
PARAMETERS RESULTS (mg/1)
Alkalinity 1.0
Chloride <l1l.0
Fluoride <0.02
Nitrate + Nitrite Nitrogen <0.01
Nitrite Nitrogen <0,001
Or:ho - Fhosphate <0,005
Sulfide <l.
Su.fate <l.
Total Dissolved Solids 5.0

< = less than



RH2 Engineering
Lys Hornsby

Am Test Sample Number
Client Identification

ANALYSIS REPORT/QJ\/FI:::STF
-

Date Received: 08/20/92

Date Reported: 09/04/92

Project: MW Installation Project
Project No.: S1312.00

CUALITY CONTROL - METALS

BLANK

PARAMETERS RESULTS (mg/1)
Siiver <0.01
Arsenic <0.001
Boron <0.1
Barium <0.003
Calcium <0.1
Cadmium <0.002
Chomium <0.006
Iron <0.01
Mercury <0.0002
Potassium <1l.0
Magnesium <0.10
Manganese <0.002
Sodium <0.5
Lead <0.001
Selenium <0.001
Siiicon 0.21
Strontium <0.003

< = legss than

-
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-ANALYSTS REPORT N\/I'Esr

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09,/04/92
Project: MW Installation Project
Project No.: 8$1312.00

QUALITY CONTROL - BLANK - VOLATILE ORGANICS BY EPA METHOD 624

AM TEST Sample Number VOA BLANK 08/25/92
Client Identification —-——-
COMPOUNDS CONCENTRATION DETECTION LIMIT
(ug/1) (vg/1)
Chloromethane ND 5.0
Vinyl Chloride ND 5.0
Bromomethane ND 5.0
Chloroethane ND 5.0
Trizshleorofluoromethane ND 1.0
1, 1-Dichloroethene ND 1.0
Acetone ND 20.
Cacbon Disulfide ND 1.0
Methylene Chloride 3.0 1.0
1,2=-Dichloroethylene ND 1.0
1,1-Dichloroethane ND 1.0
Vinyl Acetate ND 10.
2-Butanone (MEK) ND 10.
Chlorcform 3.0 1.0
1,.,1-Trichlorcethane ND 1.0
carbon Tetrachloride ND 1.0
Benzene ND 1.0
1,2=-Dichlorcethane ND 1.0
1,1,2-Trichlorcethylene ND 1.0
1,2-Dichloropropane ND 1.0
Bromodichloromethane ND 1.0
Cis~1,3=-Dichloropropene ND 1.0
4-Methyl-2-Pentanone (MIBK! ND 10.
Toluene ND 1.0
Trans-1,3-Dichlorcpropene ND 1.0
1,1,2-Trichloroethane ND 1.0
Tetrachloroethylene ND 1.0
2~-Hexanone ND 10.
Chlorodibromomethane ND l.0
Chlorobenzene ND 1.0
Ethyl Benzene ND 1.0
Total Xylenes ND 1.0
Styrene ND 1.0
Bromoform ND 1.0
1,1,2,2-Tetrachloroethane ND 1.0
1,4-Dichlorobenzene ND 1.0
Surrogate Compound Recovery (%)
D4-1,2-Dichloroethane 95,
D8~Toluene 102,
4-3romofluorcbenzene 100,

ND = Not Detected



ANALYSIS REPORT
| AMT=SI

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: §1312.00

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 624
MATRIX SPIKES

- - -" ﬁ

AM TEST Sample Number $2-A018271
MATRIX SPIKE
Client Identification DUP 3
CO.I{POUNDS MATRIX AMOUNT RECOVERY
SPIKE SPIKED (%)
(mg/1) (mg/1)
1l,1~-Dichloroethylene 41.0 50.0 81.
Benzene 51.0 50.0 102.
1l,1,2-Trichloroethylene 50.0 50.0 101.
Teoluene 48.0 50.0 26,
Chlorobenzene 52.0 50.0 104.

- X ¢ = . .
E NN B SN &0 B ) A N T B AE .



o N Iy B =N ..

IR Wl

|y S O Ol @ W
* i

RH2 Engineering
Lys Hornsby

ANALYSIS REPORT
AMT=ST

Date Received:
Date Reported:
Project:

08/20/92
09/04/92

MW Installation Project

Project No.: S1312.00

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 624
MATRIX SPIKES

AM TEST Sanmple Number

92-A018271
MATRIX SPIKE DUPLICATE

Client Identification DUP 3
COHPOUNDS MATRIX AMOUNT RECOVERY
SPIKE SPIKED (%)
DUPLICATE (mg/1)
(mg/1)
l1,1-Dichloroethylene 38.0 50.0 77.
Benzene 52.0 50.0 104.
1,i,2-Trichloroethylene 51.0 50.0 101,
Toluene 51.0 50.0 101.
Chlcocrobenzene 53.0 50.0 106.



AI.IALYSIS REPORT AI\/H-—ST

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: S1312.00

-

R Em W

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 624
SPIKE DUPLICATES

A R

AM TEST Sample Number 92-A018271
' MS + MSD

Client Identification DUP 3 i
COMPOUNDS MATRIX MATRIX RELATIVE

SPIKE SPIKE PERCENT l

(mg/1) DUPLICATE DIFFERENCE

(mg/1) (%)

1,1-Dichloroethylene 41.0 38.0 5.0
Bezene 5l1.0 52.0 2.0
1,1,2~Trichloroethylene 50.0 51.0 0.
Toluene 48.0 51.0 5.0
Chlorobenzene 52.0 53.0 3.0

MS + MSD = Matrix Spike + .fatrix Spike Duplicate
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ANRALYSIS REPORT AI\/U
]

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: S1312.00

QUALITY CONTROL - PESTICIDES & PCB'S BY EPA METHOD 608 - BLANK

AM TEST Sample Number BLANK
Client Identification = e====-
COMPOUNDS RESULTS DETECTION LIMITS
(ug/1) (ug/1)
Pesticides
Alpha BHC ND 0.03
Lindane ND 0.03
Heptachlor ND 0.02
Aldrin ND 0.03
Beta BHC ND 0.04
Delta BHC ND 0.05
Heptachlor Epoxide ND 0.03
Endosulfan I ND 0.04
p,p'-DDE ND 0.04
Dieldrin ND 0.04
Endrin ND 0.05
p,p'-DDD ND 0.05
Endosulfan II ND 0.05
p,p'-DDT ND 0.10
Erdrin Aldehyde ND 0.10
Endeosulfan Sulfate : ND 0.08
Methoxychlor ND 0.20
Toxaphene KD 6.00
Chlordane ND 0.50
PCB's
Arochlor 1016 ND 0.50
Arochlor 1221 ND 2.00
Arochlor 1232 ND 0.50
Arochlor 1242 ND 0.50
Arochlor 1248 ND 0.50
Arochlor 1254 ND 0.50
Arochlor 1260 ND . 0.50
SURROGATE COMPOUNDS RECOVERY (%)
Hexabromobenzene 108,

ND = Not Detected



ANATYSIS REPORT/Qd\/TIEEE;l-

RH2 Engineering Date Received: 08/20/92

Lys Hornsby Date Reported: 09/04/92
Project: MW Installation Project
Project No.: S1312.00

s A n am

QUALITY CONTROL - PESTICIDES BY EPA METHOD 608
SPIKE RECOVERY DATA

AM TEST Sample Numbers SPIKE #1 SPIKE #2
Client Identification @ 2=  =ec;;cce | cc-emeeea

S G =g

COMPOUNDS Recovery (%) AMOUNT SPIKED
(ug)
Lindane s0. 89. 0.40
Heptachlor 93. 89. 0.40
Aldrin 85. 86. 0.40
Dieldrin 85. 86. 1.00
Endrin 84. 86, 1.00
p,p'=DDT 78. 83. 1.00

Surrogate Compound

Hezabromobenzene 82. 89. 1.00
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RH2 Engineering P i

Fox: 206 883 2495

attn. Mark Semrau -, D Telzeessised

8383 158th Ave. NE, suite 200 _
Redmond, WA 98052

Dear Mark,

On the 15th of September 1992, Am Test received a single water
sample from the Renton Monitoring Well Installation project (#
S$1372.00) for chemical analysis.

The sample was received in good condition. A total of eight sample
containers were received. At the time of receipt, the sample was
logged in, stored, and handled according to the protocols of the
USEPA.

The sample was prepared and analyzed in accordance with the
methods described in either the "Methods for Chemical Analysis of
Water and Wastes”, or in the "Standard Methods for the
Examination of Water and Wastewater”. A detailed listing of the
analytical methods can be found in the quality control summary,
which follows the data section of the report. The majority of the
metals were analyzed by ICP. With the exception of Mercury (Cold
Vapor), the remaining metals were analyzed by Graphite Furnace
Atomic Absorption (GFAA) using Zeeman Background Correction.
As a result of the relatively high conductivity of the samples, the
major anions {(chloride, nitrate, nitrite and sulfate) were analyzed by
conventional chemical procedures as opposed to Jjon
chromatography.

All of the analyses included the control elements (initial calibration,
continuing calibration verification, reagent blanks etc.) documented
in the respective methods. The analyses of Total Coliform, Nitrite
and ortho-Phosphate were all performed within 24 hours of sample
receipt. There were no major problems associated with any of the
analyses.




AMT=ST

Following the analytical data you will find the quality control
summary. The information in this section includes the method
references, analysis dates, and the results of the blanks, matrix
spikes and matrix spikes duplicates where they were analyzed
specific to your single sample. The QC data was well within the
control limits of the laboratory, as well as the guidelines described
by the analytical methods.

Included in the report package you will find the original chain of
custody form that was submitted with the sample sets.

All of the data has been reviewed for completeness, accuracy and
release. Please forward the report and invoice to the City of
Renton after your review. Feel free to contact me if you have any
questions.

itted,

!

Respectfully-sub

P C.d

Mark A. Fugiel
Am Test Inc.
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Analytical Redmiond, WA -
Services 96052 Tol: 206 885 1664 {4 CHAIN OF CUSTODY RECORD
PROJ. NO. | PROJECT NAME N~ Client Name
G112 .00 Mo--n'rbftmc-. Were Thustaciamond Ci_orF Kerton
reaoecT NO. / Client Address
SAMPLERS: (S'g'"g” < OF 200 Mic Ave. N.
M Az v & PR AL W Client Phone 2 =, Tord , WA AS0SH
Curr NeLsows CON- (200) 2717 - 5529
TAINERS Contact Person
Lws Hormsey
tzL' m P.O. No.
STA.NO. |DaTE | TIME | 3 | & STATION LOCATION
010
Mw-35¢ Vi4 19145 X | MW-25 eep 8
Relinquished by: (Signature) : Date/Time Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature)
Ml Sekue [Yid- 2125
Relinquishe.. by (Signalure) Date/Time Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signaiure)

Relinguished by: (Signature)

Date/Time Received for Laboralory by:
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AmTest inc. '
ANALYSIS REPORT / \lVl Iﬂ brofessional
Anaslytical l
Services
City of Renton Date Received: 9/15/92 14603 NE E7th 1
200 Mill Ave. N, Date Reported: 10/ 9/92 _ = " wa
Renton, WA 98055 98052 I
Attention: Lys Hornsby
Project Name: Monitoring Well Igssssus
Project #: 51312.00 To: 206 685 1664 '
WATER SAMPLES
AM TEST Identification Number 92-A019797 l
Client Identification Mw-35 DEEP
Sampling Date 9/14/92 I
PARAMETER RESULT D.L
Bacteriological .
Total Coliforms (CFU/100 ml) 2. 1
Conventjonals l
pH 8.1
Alkalinity (mg/l1 as CaC03) 120 1.0 '
Chloride (mg/1l) <1 1.0
Conductivity (umhos/cm) 1390 0.5
Fluoride (mg/1) 0.11 0.02 l
Nitrate + Nitrite Nitrogen (mg/1l) < 0.01 0.01 ]
Nitrite Nitrogen (mg/l) 0.002 0.001
Ortho-Phosphate (mg/l) 0.17 0.005
Total Dissolved Solids (mg/l) 100 1.0
Sulfide (mg/l) <1 1.0
Sulfate (mg/1l) 2.3 1.0 l
Total Metals
Arsenic (mg/1) 0.007 0.001 '
Boron (mg/1) 0.23 0.10
Barium (mg/1) 0.013 0.003
Calcium (mg/1l) 11. 0.10
Cadmium (mg/1) 0.002 0.002 '
Chromium (mg/l) 0.050 0.006
Iron (mg/l) 3.0 0.01 -
Mercury (mg/1) < 0.0002 0.0002 .
Potassium (mg/l) 2.5 1.0
Magnesium (mg/l) 2.9 0.10
Manganese (mg/1) 0.047 0.002 l
Sodium (mg/1) 31. 0.1 '
Lead {mg/1l) < 0.001 0.001 )
Selenium (mg/1) 0.011 0.001 l
Silicon (mg/l) 7.8 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/l) 0.080 0.003



ANALYSIS REPORT A[\/rrsr

City of Renton Date Received: 9/15/92
Lys Hornsby Date Reported: 10/ 9/92

WATER SAMPLES
AM TEST Identification Number 92-A019797

Client Identification MW-35 DEEP
Sampling Date 9/14/92

PARAMETER RESULT Q
Volatile Organic Compounds (EPA 624)

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Trichlorcoflucromethane
1,1-Dichlorcethylene
Acetone

Carbon Disulfide
Methylene Chloride
l1,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chloroform
1,1,1-Trichlorocethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichlorcethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1, 3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)

D4-~1,2-Dichloroethane 99.0
D8-Toluene 100.
4-Bromoflucrobenzene 99.0

D.L.

(ug/l)
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/xl\/llun
ANALYSIS REPORT S

City of Renton Date Received: 9/15/92
Lys Hornsby Date Reported: 10/ 9/92

WATER SAMPLES

AM TEST Identification Number 92-A019797

Client Identification Mw-35 DEEP

Sampling Date 8/14/92

PARAMETER RESULT Q D.L

Pesticides and PCB's (EPA 608)

Alpha BHC 0.03
Lindane 0.03
Heptachlor 0.02
Aldrin 0.03
Beta-BHC 0.04
Delta-BHC 0.05

Heptachlor Epoxide

<

<

<

<

L4

<

<
Endosulfan 1 < 0.04
pp-DDE < 0.04
Dieldrin < 0.04
Endrin < 0.05
pp-DDD < 0.05
Endosulfan I1 < 0.03
pp-DDT < 0.1
Endrin Aldehyde < 0.1
Endosulfan Sulfate < 0.08
Methoxychlor < 0.2
Toxaphene <1
Chlordane < 0.5
PCB's
Arochlor 1016 < 0.5
Arochlor 1221 < 2
Arochlor 1232 < 0.5
Arochlor 1242 < 0.5
Arcchlor 1248 < 0.5
Arochlor 1254 < 0.5
Arochlor 1260 < 0.5
SURROGATE (% Recovery)
Hexabromobenzene 98.0

All values are in ug/l (ppb).
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ANALYSIS REPORT A[\/HIESI-

city of Renton Date Received: 09/15/92

Lys Hornsby Date Reported: 10/09/92
Project: Monitoring Well
Project No.: 51312.00

QUALITY CONTROL - UTANK - VOLATILE ORGANICS BY EPA METHOD 624

AM TEST Sample Number VOA BLANK 09/22/92
Client Identification ———
COMPOUNDS CONCENTRATION DETECTION LIMIT
(uvg/1) {(ua/1)
Chloromethane ND 5.0
Vinyl Chloride ND 5.0
Bromomethane ND 5.0
Ckloroethane . ND 5.0
Trichlorofluoromethane ND 1.0
1,1-Dichlorocethylene ND 1.0
Acetone ND 20.
Carbon Disulfide \ ND 1.0
Methylene Chloride 1.0 1.0
1,2-Dichloroethylene ND 1.0
1l,1-Dichlorcethane ND 1.0
Vinyl Acetate ND 10.
2=3utanone (MEK) ND 10,
Ch.oroform 4.0 1.0
1,1,1-Trichloroethane ND 1.0
Carbon Tetrachloride ND 1.0
Benzene ND 1.0
1,2=-Dichloroethare ND 1.0
1,1,2-Trichlorocethylene ND 1.0
1,2-Dichloropropane ND 1.0
Breomodichloromethane ND 1.0
Cis-1,3~Dichloropropene ND 1.0
4-Methyl-2-Pentanone (MIBK) ND 10.
Tecluene ND 1.0
Trans-1,3=-Dichloropropene ND 1.0
1,1,2-Trichloroethane ND 1.0
Tetrachloroethylene ND 1.0
2=Jexanone ND - 10.
Chlorodibromomethane ND 1.0
Chlorobenzene ND 1.0
Ethiyl Benzene ND 1.0
To=al Xylenes ND 1.0
Styrene ND 1.0
Bromoform ND 1.0
l1,1,2,2-Tetrachloroethane ND 1.0
1,4-Dichlorobenzene ND 1.0
Surrogate Recoveries (%)
D4-1,2-Nichlorocethane 106.
Dg-Toluzne 97.
4=-Bromofluorobenzene 97.

ND = Not Detected



AMT=ST

METHODOLOGY REPORT

METHOD

METHOD

REFERENCE

AM TEST IDENTIFICATION NUMBER $2-A019797
CLIENT ID MW-35 DEEP

Pesticides and PCB's
Volatile Organics
Total Coliforms

pH

Alkalinity (as CaCQ03)
Chloride
Conductivity
Fluoride

Nitrate + Nitrite
Nitrite Nitrogen
Ortho-Phosphate

Total Dissolved Solids
Sulfide

Sulfate

Silver

Arsenic

Boron

Barium

Calcium

Cadmium

Chromium

Iron

Mercury

Potassium

Magnesium

Manganese

Sedium

Lead

Selenium

Silicon

Strontium

Acid Dig.(Tot Metals)
Sep. Funnel Ext. (608)

608

624
9222B
150.1
310.1
325.2
120.1
340.2
353.2
354.1
365.2
160.1
376.1
375.4
200.7
206.2
200.7
200.7
200.7
200.7
200.7
200.7
245.1
200.7
200.7
200.7
200.7
239.2
270.2
200.7
200.7
3010
3510

EPA
EPA
SM
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA 3510

DETECTION DATE ANALYZED

LIMIT

0.03-5.0

1.0-10
1

OO+~ NO
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0.006
0.0002
1.0
0.10
0.002
0.5
0.001
0.001
0.1
0.003

o
o
[

10/ 2/92

9/22/92
9/15/92
9/21/92
9/16/92
9/30/92
9/21/92
9/28/92
9/15/92
9/16/92
9/16/92
9/17/92
9/21/92
9/21/92
9/17/92
9/23/92
9/17/92
9/17/92
9/17/92
9/17/92
9/17/92
9/17/92
9/18/92
9/17/92
9/17/92
9/17/92
9/17/92
9/29/92
9/28/92
9/17/92
9/17/92
9/16/92
9/21/92

|

AmTast Inc.

Professional
Analytical
Services

14603 N.E. 87th St
Redmond, WA
98052

Fax: 206 883 3495

Tel: 206 885 1664
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ANALYSIS REPORT
‘ AMTEST

City of Renton Date Received: 09/15/92

Lys Hornsby Date Reported: 10/09/92
Project: Monitoring Well
Project No.: 51312.00

QUALITY CONTROL - PESTICIDES & PCB'S BY EPA METHOD 608 - BLANK

AM TEST Sample Number BLANK
client Identification = e=====
COMPOUNDS RESULTS DETECTION LIMITS
(ug/1) (ug/1)
Pesticides
Alnha BHC ND 0.03
Lindane ND 0.03
Heptachlor ND 0.02
Aldrin ND C.C3
Beta BHC ND 0.04
Delta BHC ND 0.05
Heptachlor Epoxide ND 0.03
Enilosulfan I ND 0.04
p,p'-DDE ND 0.04
Dieldrin ND 0.04
Endrin ND 0.05
p,p'~DDD ND .05
Endosulfan II ND 0.05
p.p'~-DDT ND 0.10
Endrin Aldehyde ND 0.10
Endosulfan Sulfate ND 0.08
Me Zhoxychlor ND 0.20
Tc.caphene ND 1.0
Crlordane ND 0.50
PCB's
Arochlor 1016 ND 0.50
Aro>chlor 1221 ND 2.0
Arochleor 1232 ND 0.50
Aro>chlor 1242 ND 0.50
Ar>chlor 1248 ND : . 0.50
Arochlor 1254 ND 0.50
Arochlor 1260 ND 0.50

Surrogate Recoveries (%)

Hexabromobenzene 103,

NL = Not Detected



ciEy of Renton
Lys Hornsbhy

ANALYSIS REPORT /Qd\/r'EEE;I-

Date Received: 09/15/92
Date Reported: 10/09/92
Project: Monitoring Well
Project No.: 51312.00

QUALITY CONTROL - PESTICIDES BY EPA METHOD 608
WETHOD SPIKE RECOVERIES

AM TEST Sample Numbers SPIKE #1 SPIKE #2

09/21/92 09/21/92
Client Identification @ =  =cccccae coccccca-
COMPOUNDS Recovery {%) AMOUNT SPIKED

(ug)

Lindane 80. 86. 0.40
Heptachlor 87, 93. 0.40
Aldrin 76. 85. 0.40
Dieldrin ez, os. 1.00
Enirin 91, 103. 1.00
p,n'-DDT 95. 109, 1.00
Surrogate Recoveries (%)
Hexabromobenzene 96. 111. 1.00

e s N s NP I S B a0 A o A e
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ANALYSIS REPORT
ANT=ST

city of Renton Date Received: 09/15/92

Lys Hornsby Date Reported: 10/09/92
Project: Monitoring Well
Project No.,: 51312,00

QUALITY 7TONTROL - BLANKS - CONVENTIONALS

AM TEST Sample Number BLANK
¢lient Identification 008 —ee=-

ANALYTES RESULTS (mg/1)
Alkalinity <l,
Ckloride <1l.0
Fluoride <0,02
Nitrate + Nitrite Nitrogen <0.01
Nitrite Nitrogen <0.001
Or:ho - Phosphate 0.005

Tc .2l Dissolved Seolids _ 1.0
Sulfate <1l.0
Sulfide <1l.0

< = less than



ANALYSIS REPORT
AVT=ST

City of Renton Date Received: 09/15/92

Lys Hornsby Date Reported: 10/09/92
Project: Monitoring Well
Project No.: 51312.00

QUALITY CONTROL - BLANKS - METALS

AM TEST Sample Number BLANK
Cltent Identification = =—e=-

ANALYTES RESULTS (mg/1)
Silver <0.01
Arsenic 0.001
Bcron <0.1
Barium <0.003
Calcium <0.1
Cadmium <0.002
Chromium <0.006
Iron <0.01
Me rcury <0.0002
Potassium <1l.0
Magnesium <0.1
Manganese <0.002
Sodium <0.1
Lead <0.001
Selenium <0.001
Silicon <0.1l0
Strontium <0.003

< = less than

REPORTE : BY L C ]ﬂQ

MAF/pb Mark A.(Fugiel




A[\/Fj AmTest Inc.

Protessional
Analytical
Services

October 2 6, 7992 ‘ 14603 N.E. 87th St.

Redmond, WA
98052

Fax: 206 883 3485

Tel: 206 885 1664
RH2 Engineering
attn. Mark Semrau
8383 158th Ave. NE, suite 200
Redmond, WA 98052

Dear Mark,

On the 30th of September 1992, Am Test received a water sample
from the Renton Monitoring Well Installation project (# S1312.00)
for chemical analysis.

The sample was received in good condition. A total of eight sample
containers were received. At the time of receipt, the sample was
logged in, stored, and-handled according to the protocols of the
USEPA.

The sample was prepared and analyzed in accordance with the
methods described in either the "Methods for Chemical Analysis of
Water and Wastes”, or in the "Standard Methods for the
Examination of Water and Wastewater”. A detailed listing of the
analytical methods can be found in the quality control summary,
which follows the data section of the report. The majority of the
metals were analyzed by ICP. With the exception of Mercury (Cold
Vapor), the remaining metals were analyzed by Graphite Furnace
Atomic Absorption (GFAA) using Zeeman Background Correction.
As a result of the relatively high conductivity of the samples, the
major anions (chloride, nitrate, nitrite and sulfate) were analyzed by
conventional chemical procedures as opposed to Jon
chromatography. The total solids content of the sample was 1.6 %.
The apparent disparity between the conductivity and the total
dissolved solids is the result of the inability to measure the TDS as
a result of the high TSS.

All of the analyses included the control elements (initial calibration,



continuing calibration verification, reagent blanks etc.) documented
in the respective methods. The analyses of Total Coliform, Nitrite
and ortho-Phosphate were performed the day of sample receipt. In
spite of the high total solids, there were no major problems
associated with any of the analyses.

Following the analytical data you will find the quality control
summary. The information in this section includes the method
references, analysis dates, and the results of the blanks, duplicates
and matrix spikes where they were analyzed. The QC data was
well within the control limits of the laboratory, as well as the
guidelines described by the analytical methods.

" Included in the report package you will find the original chain of
custody form that was submitted with the sample sets.

All of the data has been reviewed for completeness, accuracy and
release. Please forward the report and invoice to the City of
Renton after your review. Feel free to contact me if you have any

questions.

Respectfully submitted,

L C.

Mark A. Fugiel
Am Test Inc.
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AmTest Inc.
ANALYSIS REPORT /\I Vl Iﬁr

Professional
Analytical
Servicos

City of Renton Date Received: 9/30/92 . . .
200 Mill Ave. S Date Reported: 10/26/92 " A
Renton, WA 98055 98052
Attention: Lys Hornsby
Project Name: MW Installation PYgysess
Project #: S51312.00 Tel: 206 885 1664

WATER SAMPLES

AM TEST Identification Number 92-A020852

Client Identification MW-345

Sampling Date 9/30/92

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) 46. 2
Conventionals

pH 8.1

Alkalinity (mg/l as CaCO03) g2. 1.0
Chioride (mg/l} 1.2 1.0
Conductivity (umhos/cm) 330 0.5
Flucride (mg/l) 0.12 0.02
Nitrate + Nitrite Nitrogen (mg/l) 2.2 0.01
Nitrite Nitrogen (mg/l) 0.023 0.001
Ortho-Phosphate (mg/1) 0.12 0.005
Total Dissolved Solids (mg/l) 3000 1.0
Sulfide (mg/1) <1 1.0
Sulfate (mg/l) 15. 10
Total Metals

Arsenic {(mg/l) 0.036 0.001
Boron (mg/1l) < 0.1 0.10
Barium (mg/l) 1.4 0.003
Calcium (mg/l) 82. 0.10
Cadmium (mg/1l) 0.004 0.002
Chromium (mg/1l) 0.066 0.006
Iron (mg/l) 110 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/l) 19. 1.0
Magnesium (mg/1) 36. : - 0.10
Manganese (mg/1l) 1.8 0.002
Sodium (mg/1l) 160 0.1
Lead (mg/l) 0.006 0.001
Selenium (mg/1l) < 0.002 0.001
Silicon (mg/l) 46. 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/l) 1.7 0.003



ANALYSIS REPORT /\I\/I lﬁr

City of Renton Date Recejved: 9/30/92
Lys Hornsby Date Reported: 10/26/92

WATER SAMPLES
AM TEST Identification Number 92-A020852

Client Identification Mw-34S '
Sampling Date 9/30/92

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

Alpha BHC < 0.03 0.03
Lindane < 0.03 0.03
Heptachlor < 0.02 0.02
Aldrin < 0.03 0.03
Beta-BHC < 0.04 ) 0.04
Delta-BHC < 0.05 0.05
Heptachlor Epoxide < 0.03 0.03
Endosulfan I < 0.04 0.04
pp-DDE < 0.04 0.04
Dieldrin < 0.04 0.04
Endrin < 0.05 0.05
pp-DDD < 0.05 0.05
< (.03 0.03
pp-DDT < 0.1 0.1
Endrin Aldehyde < 0.1 0.1
Endosulfan Sulfate < 0.08 0.08
Methoxychlor < 0.2 0.2
Toxaphene <1 1.
Chlordane < 0.5 0.5
PCB's
Arochlor 1016 < (0.5 0.50
Arochlor 1221 < 2 2.0
Arochlor 1232 < 0.5 0.50
Arochlor 1242 < 0.5 0.50
Arochlor 1248 < 0.5 0.50
Arochlor 1254 < 0.5 0.50
Arochlor 1260 < 0.5 0.50
SURROGATE (% Recovery)
Hexabromobenzene §4.0

All values are in ug/l1 (ppb).

' Endosulfan II




ANALYSIS REPORT /\I\/I I‘jr

City of Renton Date Received: 9/30/92
Lys Hornsby Date Reported: 10/26/92

WATER SAMPLES
AM TEST Identification Number 92-A020852

Client Identification MW-34S
Sampling Date 9/30/92

PARAMETER RESULT Q D.L.
Volatile Organic Compounds (EPA 624) (ug/1)

Chloromethane

Vinyl Chloride
Bromomethane
Chlorocethane
Trichlorcofluoromethane
1,1-Dichloroethylene
Acetone

Carbon Disulfide
Methylene Chloride
1,2-Dichloroethylene
1,1-Dichloroethane
Vinyl Acetate
2-Butanone (MEK)
Chleoroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
1,1,2-Trichloroethene
Bromodichloromethane
1,2-Dichloropropane
4-Methyl-2-Pentanone
Toluene
Cis-1,3-Dichloropropene
1,1,2-Trichlorocethane
Tetrachloroethylene
2-Hexanone
Chlorodibromomethane
Chlorobenzene

Ethyl Benzene

Total Xylenes

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
Trans-1,3-Dichloropropene
p-Dichlorobenzene
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SURROGATE (% Recovery)
D4-1,2-Dichloroethane 112.
D8~Toluene 105.

4-Bromofluorobenzene 101. - .
Reported by: Th&51C?;2ﬁ;£:;::>

Mark AC?FugiEl




ANALYTE

AVTEST

METHODOLOGY REPORT

METHOD

METHOD

REFERENCE

-

AM TEST IDENTIFICATION NUMBER 92-A020852

' CLIENT 1D MW-34S

Pesticides and PCB's

Volatile Organics
lTotal Coliforms

pH

Alkalinity (as CaC03)
'Chloride

Conductivity

Fluoride

itrate + Nitrite

Nitrite Nitrogen

Ortho-Phesphate

Total Dissclved Solids

Sulfide

Sulfate

ilver
rsenic
oron

Barium
alcium
admium

Chromium

Iron
ercury

Potassium
agnesium

it?langanese

Sodium

Lead

'gelenium
ilicon

Strontium

cid Dig.(Tot Metals)
ep. Funnel Ext. (608)

608 EPA
624 EPA
9221 B SM
150.1 EPA
310.1 EPA
325.2 EPA
120.1 EPA
340.2 EPA
353.2 EPA
354.1 EPA
365.2 EPA
160.1 EPA
376.1 EPA
375.4 EPA
200.7 EPA
206.2 EPA
200.7 EPA
200.7 EPA
200.7 EPA
200.7 EPA
200.7 EPA
200.7 EPA
245.1 EPA
200.7 EPA
200.7 EPA
200.7 EPA
200.7 EPA
239.2 EPA
270.2 EPA
200.7 EPA
200.7 EPA
3010 EPA
3510 EPA 3510

DETECTION
LIMIT
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0.006
0.01
0.0002
1.0
0.10
0.002
0.5
0.001
0.001
0.1
0.003

AmTest Inc.

Professional
Analytical
Services

14603 N.E. Bb St.
Redmond, WA
98052

Fax: 206 BS3 3495

Tel: 206 885 1664

DATE ANALYZED

i - ——— o ——

10/21/92
10/ 1/92
9/30/92
10/ 2/92
10/ 5792
10/ 6/92
10/ 2/9%2
10/15/92
10/13/92
10/ 2/92
10/ 1/92
10/ 9/92
10/ 1/82
10/14/92
10/12/82
9/30/92
10/12/92
10/12/92
10/12/92
10/12/9%2
10/12/92 -
10/12/92
10/12/92
10/12/92
10/12/92
10/12/52
10/12/92
10/ 2/92
10/ 2/92
10/12/92
10/12/92
10/ 7/92
10/ 6792



ANALYSIS REPORT
AMT=ST

City of Renton Date Received: 09/30/92
Lys Hornsby Date Reported: 10/26/92
' Project: NW Installation Proj
Project No,: S1312.00

QUALITY CONTROL - BLANK - VOLATILE ORGANICS BY EPA METHOD 8260

AM TEST Sample Number VOA BLANK 10/01/92
Client Identification -——
COMPOUNDS CONCENTRATION DETECTION LIMIT
{ug/1) {uvag/l)
Chloromethane ND 5.0
Vvinyl Chloride ND 5.0
Bromomethane ND 5.0
Chlorocethane ND 5.0
Trichloroflucoromethane ND 1.0
1,1-Dichloroethylene ND 1.0
Ac=tone WD 20.
Carbon Disulfide ND 1.0
Methylene Chloride 5.0 1.0
1,2-Dichloroethylene ND 1.0
1,1-Dichloroethane ND 1.0
Vinyl Acetate ND 10.
2-Butanone (MEK) ND 10.
Chloroform 3.0 1.0
1,1,1-Trichlorcethane ND 1.0
Carbon Tetrachloride ND 1.0
Benzene ND 1.0
1,2-Dichloroethane ND 1.0
1,1,2-Trichloroethylene ND 1.0
1, 2-Dichloropropane ND 1.0
Bromodichloromethane ND 1.0
Cis-1,3-Dichloropropene ND 1.0
4-Methyl-2-~Pentanone {MIBI} KD 10.
Toluene ND 1.0
Trans-1,3-Dichloropropene ND 1.0
1,1,2-Trichloroethane ND 1.0
Tetrachloroethylene ND 1.0
2-"jexanone KD 10.
Chlorodibromomethane ND 1.0
Chlorobenzene ND 1.0
_ . Ethyl Benzene ND s s
Total Xylenes ND 1.0
Styrene ND 1.0
Bromoform ND l.0
1,1,2,2-Tetrachlorcethane ND 1.0
1, i-Dichlorcbhenzene ND 1.0

Surrogate Recovery (%)

Dé-1,2~Dichloroethane 107. .
Dg-Toluene 104.
4-Bromofluorobenzene 97.

ND = Not Detected




City of Renton
Lys Hornsby

ANALYSIS REPORT Al\m
-

Date Received:
Date Reported:

09/30/92
10/26/92

Project: NW Installation Proj
Project No.: S1312.00

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 8260
MATRIX SPIKE RECOVERIES

AM TEST Sample Number 92~-A020852
Client Identification MW-345S
COMPOUNDS MATRIX MATRIX RELATIVE
SPIKE SPIKE PERCENT
RECOVERY DUPLICATE DIFFERENCE
(%) RECOVERY (%)
(%)
1,1-Dichloroethylene 97. 93, 4.
Benzene 100. g9, 0.
1,1,2-Trichloroethylene 105. 104. 2.
Toluene 97, 99, 2.
Chlcrobenzene 103. 104. 0.



ANALYSIS REPORT
AMT=ST

City of Renton Date Received: 09/30/92

Lys Hornsby Date Reported: 10/26/92
Project: NW Installation Proj
Project No.: $1312.00

QUALITY CONTROL - BLANK
PESTICIDES & PCB'S IN WATER BY EPA METHOD 608

AM TEST Sample Number BLANK
Client Identification . __ =~~~ 0 @ =mew==
COMPOUNDS RESULTS DETECTION LIMITS
(ug/1) (ug/1)
Pesticides
Alpha BHC ND 0.03
Lindane ND 0.03
Heptachloer ND 0.02
Aldrin ND .03
Beta BHC ND 0.04
Delta BHC ND 0.05
Heptachlor Epoxide ND 0.03
Endosulfan I ND 0.04
p,»'-DDE ND 0.04
Dieldrin ND 0.04
Endrin ND 0.05
p,»'=-DDD ND 0.05
Endosulfan II ND 0.05
p,p'=-DDT ND 0.10
Endrin Aldehyde ND 0.10
Endosulfan Sulfate ND 0.08
Methoxychlor ND 0.20
Toxaphene ND 6.00
Chlordane ND 0.50
PCB's
Arochlor 1016 ND 0.50
Arochlor 1221 ND 2.00
TTTATUUNIOL 1234 ND 0.50
Arochlor 1242 ND 0.50
Arochlor 1248 ND . . 0.50
Araschlor 1254 ND 0.50
Arnchlor 1260 ND 0.50

Surrogate Recovery (%)

Hexabromocbenzene 101.

ND = Not Detected




ANALYSIS REPORT /ﬂd\/rl:::;l.
]

City of Renton Date Received: 09/30/92

Lys Hornsby Date Reported: 10/26/92
Project: NW Installation Proj
Project No.: S1312.00

QUALITY CONTROL - SPIXKE RECOVERIES
PESTICIDES IN WATER BY EPA METHOD 608

AM TEST Sample Numbers SPIKE
Client Identification @ e=ecec--

COMPOUNDS Recovery (%) AMOUNT SPIKED (ug)
Lindane 96. 0.40
Heptachlor 100. : 0.40
Aldrin 85. 0.490
Dieldrin 94. 1.00
Endrin 91, l.00
P.>'-DDT 100. 1.00

Surrogate Recovery (%)

Hexabromobenzene 112. 1.00

REPORTED BY mL C Z{,_Q

M2AF/pb Mark A. uglel




AmTest Inc.

Ri42 EW‘E\'EEh%ﬁG S. s ona!
. RECEINED MAR2SHH
Mar ch 23, 1993 Dt 14603 N.E. 871h St.
F“%:B B&O- ::un;lond. WA
RHZ2 Engineering Reuts To: Seoat 206 883 3495
attn. Mark Semrau MS Tl: 206 825 1664

8383 158th Ave. NE, suite 200
Redmond, WA 98052

Dear Mark,

On the 8th of March 1993, Am Test received two water samples
from the Renton Monitoring Well Installation project (# S13712.00)
for chemical analysis.

The samples were received in good condition. A total of 16 sample
containers were received. At the time of receipt, the sample was
logged in, stored, and handled according to the protocols of the
USEPA.

The samples were prepared and analyzed in accordance with the
methods described in either the "Methods for Chemical Analysis of
Water and Wastes”, or in the "Standard Methods for the
Examination of Water and Wastewater”. A detailed listing of the
analytical methods can be found in the quality control summary,
which follows the data section of the report. The majority of the
metals were analyzed by ICP. With the exception of Mercury (Cold
Vapor), the remaining metals were analyzed by Graphite Furnace
Atomic Absorption (GFAA) using Zeeman Background Correction.
As a result of the relatively high conductivity of the samples, the
major anions (chloride, nitrate, nitrite and sulfate) were analyzed by
conventional chemical procedures as opposed to ion
chromatography.

All of the analyses included the control elements (initial calibration,
continuing calibration verification, reagent blanks etc.) documented
in the respective methods. The analyses were performed within
their respective holding times. There were no major problems
associated with any of the analyses.




AMT=ST

Following the analytical data you will find the quality control
summary. The information in this section includes the method
references, analysis dates, and the results of the blanks, duplicates
and matrix spikes where they were analyzed. The QC data was
well within the control limits of the laboratory, as well as the
guidelines described by the analytical methods.

Included in the report package you will find the original chain of
custody form that was submitted with the sample sets.

All of the data has been reviewed for completeness, accuracy and
release. Please forward the report and invoice to the City of
Renton after your review. Feel free to contact me if you have any

questions.

Respectfullx submitted,
S )
2 ¢ (L

Mark A. Fugiel
Am Test Inc.
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AmTest inc,
ANALYSIS REPORT /\l\/l Iﬂ

Professional

Analytical
Services

City of Renton Date Received: 3/ 8/93

200 Mill Ave S. Date Reported: 3/23/93 T1403NESHhs
Redmond, WA

Renton , WA 98055 98052

Attention: Ron Olsen
Project Name: Monitor Well Inst@iZsssiss
Project #: S1312.00 Tel: 206 885 1664

WATER SAMPLES

AM TEST Identification Number 93-A003268

Client Identification MW-28RD

Sampling Date 3/ 8/93

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 7.0

Alkalinity (mg/l as CaC03) 48. 1.0
Chloride (mg/l) < 1 1.0
Conductivity (umhos/cm) 96. 0.5
Fluoride (mg/l) 0.03 0.02
Nitrate + Nitrite Nitrogen (mg/1l) 0.43 0.01
Nitrite Nitrogen (mg/l) 0.010 0.001
Ortho-Phosphate (mg/1) 0.037 0.005
Total Dissolved Solids (mg/l) 66. 1.0
Sulfide (mg/l) <1 1.0
Sulfate (mg/1l) 7.3 1.0
Total Metals

Arsenic (mg/1) 0.001 0.001
Boron (mg/l) < 0.1 0.10
Barium (mg/1l) 0.007 0.003
Calcium (mg/1) 12. 0.10
Cadmium {mg/1) < 0.002 0.002
Chromium (mg/l) < 0.006 0.006
Iron (mg/1) 0.77 0.01
Mercury (mg/l) < 0.0002 0.0002
Potassium (mg/1) <1 1.0
Magnesium (mg/l) 3.6 0.10
Manganese (mg/1) 0.072 0.002
Sodium (mg/1) 4.6 0.1
Lead (mg/1) 0.001 0.001
Selenium (mg/1) 0.002 0.001
Silicon (mg/l) 7.6 0.10
Silver (mg/l) < 0.01 0.01
Strontium (mg/1l) 0.052 0.003



7 L
ANALYSIS REPORT / \IV I Isr

City of Renton Date Received: 3/ 8/93
Ron Olsen Date Reported: 3/23/93

WATER SAMPLES

AM TEST Identification Number. 93-A003268

Client Identification MW-28RD

Sampling Date 3/ 8/93
PARAMETER RESULT Q

Pesticides and PCB's (EPA 608)

A i1 iy
Arochlor 1260 < 0.5

SURROGATE (% Recovery)
Hexabromobenzene 68.0

All values are in ug/l (ppb).



ANALYSIS REPORT S

City of Renton Date Received: 3/ 8/93
Ron Olsen Date Reported: 3/23/93

WATER SAMPLES

AM TEST Identification Number 93-A003268

Client Identification Mw-28RD

Sampling Date 3/ 8/93

PARAMETER RESULT Q D.L.
Volatile Organic Compounds (EPA 624) (ug/1) (ug/1)

Trans-1,3-Dichloropropene < 1 1.0

SURROGATE (% Recovery)

D4-1,2-Dichloroethane 101.
D8-Toluene 94.0
4~-Bromofluorobenzene 92.0



ANMT=ST
ANALYSIS REPORT

City of Renton Date Received: 3/ 8/93
Ron Olsen Date Reported: 3/23/93

WATER SAMPLES

AM TEST Identification Number 93-2003269

Client Identification MW-28RS

Sampling Date 3/ 8/93

PARAMETER RESULT Q D.L.
Bacteriological

Total Coliforms (MPN) < 2 2
Conventionals

pH 7.0

Alkalinity (mg/l as CacC03) 49. 1.0
Chloride (mg/l) <1 1.0
Conductivity (umhos/cm) 92. 0.5
Fluoride (mg/1l) 0.04 0.02
Nitrate + Nitrite Nitrogen (mg/1) 0.47 0.01
Nitrite Nitrogen (mg/l) < 0.001 0.001
Ortho-Phosphate (mg/l) 0.0089 ¢.005
Total Dissolved Solids (mg/l) 42. 1.0
Ssulfide (mg/l) <1 1.0
Sulfate (mg/l) 7.8 1.0
Total Metals

Arsenic (mg/1l) < 0.001 0.001
Boron (mg/1) < 0.1 0.10
Barium (mg/1l) < 0.003 0.003
Calcium {mg/1l) 11. 0.10
Cadmium {(mg/1l) < 0.002 0.002
Chromium (mg/1) < 0.006 0.006
Iron (mg/l) 0.03 0.01
Mercury (mg/l) 0.0003 0.0002
Potassium (mg/l) <1 1.0
Magnesium (mg/l) 3.2 0.10
Manganese (mg/l) 0.009 0.002
Sodium (mg/1) 4.5 0.1
Lead {(mg/l) < 0.001 0.001
Selenium (mg/1l) < 0.001 0.001
Silicon (mg/l) 6.1 0.10 -
Silver (mg/1) < 0.01 0.01
Strontium {mg/1l) 0.051 0.003



ANALYSIS REPORT 'SI.

City of Renton Date Received: 3/ 8/93
Ron Olsen Date Reported: 3/23/93

WATER SAMPLES

AM TEST Identification Number 93-A003269

Client Identification MW-28RS

Sampling Date 3/ 8/93

PARAMETER RESULT Q D.L.

Pesticides and PCB's (EPA 608)

SURROGATE (% Recovery)
Hexabromobenzene 66.0

All values are in ug/l (ppb).



]
ANALYSIS REPORT / \IVI Ijr

City of Renton Date Received: 3/ 8/93
Ron Olsen Date Reported: 3/23/93

WATER SAMPLES

AM TEST Identification Number 93-A003269

Client Identification MW-28RS

Sampling Date 3/ 8/93

PARAMETER RESULT Q D.L.
Volatile Organic Compounds (EPA 624) (ug/1) (ug/1)

Tetrachioroethyle
2-Hexanone <..10 10

SURROGATE (% Recovery)

D4-1,2-Dichloroethane 98.0
D8-Toluene 95.0
4-Bromofluorobenzene 93.0

Reported by:

Mark A. Fugiel



ANALYTE

AMT=ST

METHODOLOGY REPORT

METHOD

METHOD

REFERENCE

AM TEST IDENTIFICATION NUMBER 93-A003268

Pesticides and PCB's
Volatile Organics
Total Coliforms

pH

Alkalinity (as CaC03)

Chleride

Conductivity

Fluoride

Nitrate + Nitrite
Nitrite Nitrogen
Ortho-Phosphate

Total Disscolved Solids

Sulfide
Sulfate
Silver
Arsenic
Boron
Barium
Calcium
Cadmium
Chromium
Iron
Mercury
Potassium
Magnesium
Manganese
Sodium
Lead
Selenium
Silicon
Strontium

Acid Dig.(Tot Metals)
Sep. Funnel Ext.

608
624

8221 B

150.
310.
325.
120.
340.
353.
354.
365.
160.
376.
375.
200.
206.
200.
200.
200.
200.
200.
200.
245.
200.
200.
200.
200.
239.
270.
200.
200.
3010
3510

R L S S R R e E B BB B B S BN O S SR S I R 8 ey

CLIENT ID MW-28RD

EPA
EPA
SM
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA 3510

DETECTION DATE ANALYZED

LIMIT

M=o
o=
I
=
o

.02

.010
.001
.005

.01
.001

.003
.10
.002
.006
.01
.0002

.10
.002

.001
.001

COOOQOOOOCOHROOO0O0OOOCOOHRM=EOQOOOOO R

.003

3/12/93
3/10/93
3/ 8/93
3/ 9/93
3/11/93
3/17/93
3/ 9/93
3/15/93
3/12/93
3/ 9/93
3/ 9/93
3/10/93
3/10/93
3/19/93
3/11/93
3/15/93
3/11/93
3/11/93
3/11/93
3/11/93
3/11/93
3/11/93
3/16/93
3/11/93
3/11/93
3/11/93
3/11/93
3/13/93
3/13/93
3711793
3/11/93
3/10/93
3/10/93

AmTest Inc.

Professional
Analytical
Services

14603 N.E. 87th 5t.
Redmond, WA
98052

Fax: 206 883 3495

Tel: 205 835 1664



ANALYSIS REPORT N\/”':S"

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CONTROL ~ BLANK - VOLATILE ORGANICS BY EPA METHOD 8260

AM TEST Sample Number VOA BLANK 03/10/93

Client Identification -

COMPOUNDS . RESULTS (ug/1) DETECTION LIMITS (ug/1)
Chloromethane ND 5.0
Vinyl Chloride ND 5.0
Bromomethane ND 5.0
Chlorcocethane ND 5.0
Trichlorofluoromethane ND 1.0
1,1-Dichloroethylene ND 1.0
Acetone ND 20.
Carbon Disulfide ND 1.0
Methylene Chloride 2.0 1.0
1,2=-Dichloroethylene ND 1.0
1,1-Dichloroethane ND 1.0
Vinyl Acetate ND 10.
2-Butanone (MEK) ND 10.
Chloroform ND 1.0
1,1,1-Trichloroethane ND 1.0
Carbon Tetrachloride ND 1.0
Benzene ND 1.0
1,2=-Dichloroethane ND 1.0
1,1,2-Trichloroethylene ND 1.0
1,2~Dichloropropane ND 1.0
Bromodichloromethane ND 1.0
Cis-1,3-Dichloropropene ND 1.0
4-Methyl-2-Pentanone (MIBK) ND 10.
Toluene ND 1.0
Trans-1,3~Dichloropropene ND 1.0
1,1,2-Trichloroethane ND 1.0
Tetrachleorcethylene ND 1.0
2-Hexanone ND 10.
Chlorocdibromomethane ND 1.0
Chlorobenzene ND 1.0
Ethyl Benzene ND 1.0
Total Xylenes ND 1.0
Styrene ND 1.0
Bromoform ND 1.0
1,1,2,2~Tetrachloroethane ND 1.0
1,4-Dichlorcbenzene ND 1.0

SURROGATE RECOVERIES (%)

D4-1,2-Dichloroethane 100.
D8-Toluene 96,
4-Bromofluorobenzene 2.

ND = Not Detected



ANALYSIS REPORT /_\j\/"':j'

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CONTROL - VOLATILE ORGANICS BY EPA METHOD 8260
SPIKE RECOVERIES

AM TEST Sample Number 93-A003269
Client Identification MW-28RS
COMPOUNDS MATRIX MATRIX RELATIVE
SPIKE SPIKE PERCENT
(%) DUPLICATE DIFFERENCE
(%) (%)
1,1-Dichloroethylene g9. 85. 5.
Benzene 104. 101. 2.
1,1,2~Trichlorcethylene 105. 101. 4.
Toluene 100, 98. 4.

Chlorobenzene 104. 103, 0.




ANATLYSIS REPORT Al\/nEST

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/53
Project: Monitor Well Install
Project No.: 8S1312.00

QUALITY CONTROL - PESTICIDES & PCB'S BY EPA METHOD 608 - BLANK

AM TEST Sample Number BLANK
Client Identificatiom» e————

CCMPQUNDS RESULTS DETECTICN LIMITS
(ug/1) (ug/1)
Pesticides
Alpha BHC ND 0.03
Lindane ND 0.03
Heptachlor ND 0.02
Aldrin ND 0.03
Beta BHC ND 0.04
Delta BHC ND 0.05
Heptachlor Epoxide ND 0.03
Endosulfan I ND 0.04
p,p'—-DDE ND 0.04
Dieldrin ND 0.04
Endrin ND 0.05
p,p'-DDD ND 0.05
Endosulfan II ND 0.05
p.p'~-DDT ND 0.1l0
Endrin Aldehyde ND 0.10
Endosulfan Sulfate ND 0.08
Methoxychlor ND 0.20
Toxaphene ND 6.00
Chlordane ND 0.50
PCB's
Arochlor 1016 ND 0.50
Arochlor 1221 ND 2.00
Arcochloxr 1232 ND 0.50
Arochlor 1242 ND _ 0.50
Arochlor 1248 ND ' | 0.50
Arochlor 1254 ND 0.50
Arochler 1260 ND 0.50

SURROGATE RECOVERY (%)

Hexabromobenzene 102.

ND = Not Detected



ANALYSIS REPORT A‘\M

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CONTROL - PESTICIDES BY EPA METHOD 608
SPIKE RECOVERIES

AM TEST Sample Numbers BLANK SPIKE BLANK SPIKE
DUPLICATE
Client Identification @ = = =s-smmemene cmmeeeeee—o

COMPOUNDS Recovery (%) AMOUNT SPIKED
(ug)
Lindane 91. 85. 0.40
Heptachlor 95, 89. 0.40
Aldrin B85. 80. 0.40
Dieldrin g95. 93, 1.00
Endrin ol. g92. 1.00
p,p'~-DDT 84. 20. 1.00

SURROGATE COMPOUND

Hexabromobenzene 20, 97. 1.00




City of Renton
Ron Olsen

ANALYSTIS REPORT Al\/m

Date Received: 03/08/93

Date Reported: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CONTROL - CONVENTIONALS - DUPLICATES

AM TEST Sample Number 93-A003268
Client Identification MW-28RD
ANALYTES SAMPLE DUPLICATE RELATIVE
VALUE VALUE PERCENT
(mg/1) (mg/1) DIFFERENCE
(%)
Alkalinity 48, 49, 2,1
Chloride <l. <l. -
Conductivity 96. 96. 0.
Fluoride 0.03 0.04 29.
Nitrate + Nitrite Nitrogen 0.43 0.44 2,3
Ortho - Phosphate 0.037 0.039 5.3
Total Dissolved Solids 66. 58. 13.
Sulfide <1.0 <1l.0 -
Sulfate 7.3 7.8 6.6
Nitrite Nitrogen 0.010 0.010 0.

< = less than



ANALYSIS REPORT AI'\/”:SI'

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CONTROL - TOTAL METALS -~ DUPLICATES

AM TEST Sample Number 93-A003268
Client Identification MW-28RD
ELEMENTS - SAMPLE DUPLICATE REILATIVE
. VALUE VALUE PERCENT
(mg/1) (mg/1) DIFFERENCE
(%)
Arsenic 0.001 <0.001 -
Boron <0.1 <0.1 -
Barium 0.007 0.009 25.
Calcium 12, 12. 0.
Cadmium <0.002 <0.002 -
Chromium <0.006 <0.006 -
Iron 0.77 0.88 13.
Mercury <0.0002 <0.0002 -
Potassium <1i. <1, -
Magnesium 3.6 3.7 2.7
Manganese 0.072 0.080 11.
Sodium 4.6 4.9 6.3
Lead ' 0.001 <0.001 ) -
Selenium 0.002 0.002 0.
Silver <0.,01 <0.01 -
Strontium 0.052 0.054 3.8

< = less than




City of Renton
Ron Olsen

ANALYSIS REPORT N\/”':ST

Date Received: 03/08/93

Date Repeorted: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CONTROL - CONVENTIONALS - MATRIX SPIKES

AM TEST Sample Number 93-A003269

Client Identification MW-28RS

ANALYTES SAMPLE SAMPLE + SPIKE RECOVERY
"VALUE SPIKE CONCENTRATION (%)
(mg/1) (mg/1) (mg/1)

Chloride <1l. 26. 25. 104.

Fluoride 0.04 1.1 1.0 106,

Nitrate +

Nitrite Nitrogen 0.47 0.74 0.25 108.

Ortho - Phosphate 0.009 0.11 0.10 101.

Sulfate 7.8 18. 10. 102,

Nitrite Nitrogen <0.001 0.027 0.025 108.

< = less than



ANALYSIS REPORT Al\/m

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/93
Project: Monitor Well Install
Project No.: S1312.00

QUALITY CCNTROL - TOTAL METALS - MATRIX SPIKES

AM TEST Sample Number 93-A003269

Client Identification MW-28RS

ELEMENTS SAMPLE SAMPLE + SPIXE RECCVERY
VALUE SPIKE CONCENTRATION (%)
(mg/1) (mg/1) (mg/1)

Arsenic <0,001 0.024 0.025 96.

Barium <0.003 0.80 1.0 80.

Cadmium <0.002 0.46 0.50 92.

Chromium <0.006 0.91 1.0 9l.

Iron 0.03 0.45 0.50 84.

Mercury 0.0003 0.0052 0.005 98,

Lead <0.001 0.026 0.025 104.

Selenium <0.001 0.024 0.025 l1o4.

Manganese 0.009 0.88 1.0 87.

< = less than




ANATYSIS REPORT /Qd\/rliajsir

City of Renton Date Received: 03/08/93

Ron Olsen Date Reported: 03/23/93
Project: Monitor Well Install
Project No.:. 81312.00

QUALITY CONTROL - CONVENTIONALS & METALS - BLANK

AM TEST Sample Number BLANK
Client Identification  cee—a

ANALYTES RESULTS (mg/1)
Alkalinity 1.0
Total Dissolved Solids 4.0
Arsenic <0.001
Barium <0.003
Boron <0.1
Cadmium <0.002
Calcium <0.10
Chlorige <1,0
Chromium <0.006
Fluoride <0.02
Iron <0.01
Lead <0.001
Magnesium <0.10
Manganese <0.002
Mercury <0.0002
Nitrate Nitrogen <0.01
Nitrite Nitrogen <0,001
Ortho - Phosphate <0.005
Potassium <l.0
Selenium <0.001
Silicon <0.1
Silver <0.01
Sodium <0.5
Strontium <0.003
Sulfate <1.
Sulfide <1,

< = less than

‘ \
REPORTED BY el O d,&(

MAF/pb Mar%?A. Fugiel




	



