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Executive Summary

The City of Yelm, Washington, as part of the City’s water reclamation project, recharges
a local aquifer with Class A reclaimed water after conveyance through Constructed
Treatment Wetlands (CTWs) at Cochrane Park. The City also withdraws its drinking
water from a local aquifer and, therefore, has a vested interest in assuring their drinking
water source is protected. The aquifer being recharged with Class A reclaimed water is
the Recessional Outwash Aquifer. The City withdraws its drinking water from the deeper
Advanced Outwash Aquifer. These two aquifers are separated by an aquitard, which
restricts direct movement of water between the two aquifers.

The City of Yelm has completed this Groundwater Monitoring Project (GMP) to
determine if recharging the Recessional Outwash Aquifer with Class A reclaimed water
is identifiable in the water quality of the aquifer used by the City and to determine if the
constructed wetlands and infiltration basins are providing additional “polishing” of the
reclaimed water before it is applied to groundwater for aquifer recharge.

The results from this project have been compared to a previous baseline report
completed by the Washington State Department of Ecology (DOE 1998). A qualitative
analysis between this Groundwater Monitoring Project and the baseline, indicates that
nitrate+nitrite-N levels have not changed since the City has begun the discharge of
Class A reclaimed water into the aquifer, maintaining a mean concentration level of 3.2
mg/L. Other analytes sampled have increased slightly; however, except for chloride, the
increases in concentration levels of the baseline analytes can be attributed to the natural
background levels of the constructed treatment wetlands. In addition, the changes from
the baseline analytes are minimal and well below Drinking Water Standards.

This project also analyzed the impacts on water quality from the use of CTWs for
secondary polishing of the Class A reclaimed water. Water quality levels for twenty-nine
(29) analytes and four (4) parameters were analyzed at different locations within the
treatment chain in an effort to identify any potential trends in treatment capability of
CTWs. Many of the analytes sampled showed an improvement in water quality between
the inflow structure and the rapid infiltration basins {RIBs). There were other analytes
that showed a degradation in water quality moving through the wetland treatment chain.
Overall, more of the analytes sampled experienced an improvement, rather than a
degradation, in water quality. Changes in parameters sampled for did not indicate either
an improvement or degradation in water quality.

Testing of the Constructed Treatment Wetlands indicated that the water flowing out of
the fish pond is of lower quality than that of other sampling points in the wetlands.
Contamination due to use by waterfowl and fish, including the use of fish food within part
of the CTWs, is believed to be a large contributor to water quality degradation.

However, the sub-surface flow wetland plays a significant role in improving the water
quality after the fish pond.

A pilot Reverse Osmosis (RO) system was also sampled as part of this project. Class A
reclaimed water was treated through the use of the RO unit and the results were
compared to analyte levels in the Class A reclaimed water and drinking water Maximum
Contaminant Level (MCL) thresholds. Testing of the treated water from the RO unit
indicates an increased water quality through the use of the reverse osmosis treatment
system. RO treatment will produce concentrations well below State Drinking Water
Standards MCL levels.

City of Yelm 6 Centennial Clean Water Fund
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1.0 Introduction

The City of Yelm completed a water reclamation project in 1999, which utilizes
groundwater recharge as one of the final components of its municipal reuse facility.
Currently, 50,000 gallons per day (35 gallons per minute) of Class A reclaimed water is
used to recharge the same aquifer from which the City withdraws its drinking water
supplies. The City wants to be assured their water supply continues to meet the State’s
Drinking Water Standards. To that end, the City has undertaken a Groundwater
Monitoring Project to measure the impacts, if any, that recharging the groundwater with
reclaimed water may be having on the aquifer, as well as to determine the effect on
water quality within CTWs.

Class A reclaimed water is produced at the City’s Reclamation Facility. Reclaimed water
is defined as “effluent derived in any part from sewage from a wastewater treatment
system that has been adequately and reliably freated, so that as a resuit of that
treatment, it is suitable for beneficial use or a controfled use that would not otherwise
occur, and is no longer considered wastewater” (Chapter 246-290-010 WAC). Prior to
recharge, the reclaimed water undergoes additional polishing in a constructed treatment
wetland composed of several wetland cells. The constructed treatment wetlands are
located at the Cochrane Park facility in the City of Yelm (Figure 1.1).

In 1998, the Washington State Department of Ecology (DOE) Water Quality Program
requested that the Environmental Investigations and Laboratory Services Program
conduct sampling of the Advance Outwash Aquifer in order to define the extent of nitrate
contamination in the aquifer. The request was based on previously identified nitrate
contamination in the groundwater east of the City of Yelm (DOE 1998). The findings of
the sampling were detailed in the report titled Yelm Groundwater Baseline Sampling
(DOE 1998), herein after referred to as the Baseline, which is included in Appendix A.

The City of Yelm has completed this GMP, which consisted of quarterly testing over a
two-year period, to determine if recharging the aquifer with Class A reclaimed water can
be traced to the water quality of the aquifer used by the City. Quarters 1 through 4 were
completed during the first year, while quarters 5 through 8 were completed during the
second year. The results of the GMP were also used to evaluate if the constructed
wetlands and infiltration basins are providing additional “polishing” of the reclaimed water
before it is applied to groundwater / aquifer recharge. This project has been completed
under Grant Number G0100206 as part of the Centennial Clean Water Fund for the
Fiscal Year 2001 Funding Cycle.

Testing procedures for this project followed the Quality Assurance Project Plan for the
City of Yelm (Skillings-Connolly 2001) (QAPP) that was approved by the Washington
State Department of Ecology (Appendix B). The QAPP outlined testing procedures as
well as Quality Control/Quality Assurance measures.

Groundwater testing occurred at six monitoring wells located at Cochrane Park as well
as the City of Yelm City well. Testing of the Constructed Treatment Wetlands (treatment
chain) was done by collecting samples at the inflow structure into the wetland system, as
well as at control structures between treatment chain components (Figure 1.2). The
wetland treatment chain consisted of two surface flow CTWs, a sub-surface flow
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CTW, an open water fish pond, and three rapid infiltration basins. This provided testing
results for each separate component of the treatment chain.

it should be noted that the sample locations for the Baseline report are not the same as
the sample locations for the GMP.

This report is separated into two sections. The first section compares the results of the
1998 Yeim Groundwater Baseline Sampling (Baseline) with the results of this Ye/m
Groundwater Monitoring Project. The Baseline details sampling results for the following
five analytes: nitrate+nitrite-N, total dissolved solids {TDS), chloride, fecal coliform
bacteria, and ammonium-N. In the first section of this report, a comparison is made
between the Baseline results and the levels for the same five analytes in the Class A
reclaimed water and in the groundwater. Groundwater was sampled at the City well #2
and the six monitoring wells at Cochrane Park.

The second section of this report details the results from additional analytes sampled for
in the reclaimed water, the treatment chain, and the groundwater. Reclaimed water was
sampled at the City’s reclamation facility.

In addition to the sampling completed as part of the GMP, testing of a pilot reverse
osmosis unit was completed in an effort to evaluate the treatment capability of reverse
osmosis on Class A reclaimed water.

The Washington State Department of Health (DOH) and the United States
Environmental Protection Agency (EPA) have established standards for water quality
within the State of Washington. Water quality standards are measured based on a
maximum contaminant level (MCL) which is a “trigger” level at which if water quality
exceeds the MCL, the purveyor must take corrective action in accordance with WAC
246-290-310. DOH has created three levels of water quality standards: primary MCLs,
secondary MCLs, and “action levels”. A primary MCL is a water quality standard that is
based on chronic, non-acute, or acute human health effects of a specific analyte. A
secondary MCL is a water quality standard that is based on factors other than health
effects (aesthetics, color, smell, etc.) of a specific analyte. An “action level” is a water
quality threshold value. If an “action level” is exceeded by the results of sampling within
the water distribution system, corrosion control must be considered. The only analytes
sampled for as part of this GMP that have an “action level” were copper and lead.

Historically, the water withdrawn from the aquifer has met the water quality standards of
the state and has not exhibited any poor water quality characteristics. However,
because the aquifer is shallow, and may be influenced by surface water, the City does
chlorinate its drinking water supply. The flow direction of the City’s aquifer is to the
northeast, passing by Cochrane Park as it flows toward the City's potable wells. The site
of Cochrane Park, where the reclaimed water is polished and infiltrated, was previously
undeveloped with light, native vegetation.

City of Yeim 10 Centennial Clean Water Fund
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Table 1.1 details primary and secondary MCLs as listed in WAC 246-290-310 for all of
the analytes sampled as part of the GMP. This table does not reflect results of the GMP
sampling.

Table 1.1: Primary and Secondary MCLs

Analyte Primary MCL * Secondary MCL *
_Nitrate-N o 100mg/lL . . o
Total Dlss_olved Sohdsi L ,500 mg!L ______

" Chioride S - 250mg/iL
 Ammonia-N®_ el
Fecal coliform bacteria__ 1 CFU/100mL.

Bicchemical Oxygen Demahd b
Dissolved Organic Carbon ®

Nitrite-N o 10mg/ll _ ) i .
Surfactants _ e B
Sulfate _ ... 250mglL
Boron S o
Chromlum‘ 01mgIL_7 ~ L
Copper ¢ - 13mglk

Iron S o 03mglL
‘Manganese 0.05 mg/L (50 ygiL)
Nickel o _ 0M1mg/lL S
Zlnc . s50mg/L
Total Trihalomethanes (TTHM) 0 1 mgIL o
'Fecal Streptococcus "1 per 100 mis

Total Kjeldahl Nltrogen (TKN)
Temperature d

‘Conductivity ¢ e 700 ymhos/cm B o
!Z_)l_ssolved Oxygen o o N S
Bromrde “““““ - ) . o )
Silver R ¢ A I 11+ /] SO

“ Arsenic , ~__ 0.05mg/L (50 pg/L) -
Cadmium ~ 0.005mg/L Spgll) o
Fluorlde ) S 40mg/lL . _ 20mg/L N
Lead © 0.015 mg/L

L - (15 pgil) I .
Mercury 0.002 mg/L (2 uglL)

a) WAC 246-290-310

b) Presently, no MCL has been established for these analytes.

¢) "“Action level”

d) Parameter; of the four parameters measured, only conductivity has an
established MCL.
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2.0 Study Area Hydrogeology

Four hydrogeologic units, two aquifers and two aquitards, are identified beneath the area
sampled as part of the GMP. The aquifers consist of gravel and sandy gravel which
readily transmit water and are designated as the Recessional Outwash Aquifer and the
Advance Outwash Aquifer.

Aquitards generally have a substantial silt or clay component and do not transmit water
as well as an aquifer, acting as an impervious or semi-impervious layer between
aquifers. In most instances, the aquitard is only semi-impervious, allowing partial flow
between water bearing zones (DOE 1998). In the Baseline report, the two aquitards are
designated as the Upper and Lower Aquitards; therefore, for consistency, they will be
referred to as such in this report. The subsurface relationships of the hydrogeclogic
units are shown in hydrogeologic profiles contained in Appendix F (Robinson-Noble
2001). The location and properties of the hydrogeologic units are described below.

2.1 Recessional Outwash Aquifer

The Recessional Outwash Aquifer is the uppermost aquifer in the sampling area. It
represents the saturated portion of the Vashon Recessional Outwash deposits mapped
by Drost, Turney, Dion, and Jones (1998). Recessional Outwash was deposited by
glacier meltwater as the Vashon Glacier retreated and consists of loose mixtures of sand
and gravel. The deposits are nearly continuous beneath the sampling area and range
up to 38 feet thick. All six of the monitoring wells extend into the Recessional Outwash
Agquifer. The aquifer is recharged primarily by infiltrated precipitation (DOE 1998).
Generally, the groundwater flow direction is in an easterly direction, however localized
flow patterns will develop as a result in variations in infiltration and recharge. Figure 2.1
(Monitoring Well Hydrographs) shows water level fluctuations in the six monitoring wells
during sampling for the GMP. Water levels were highest in the spring (March) and
lowest during winter {December).

Figure 2.2 (December Potentiometric Map) shows the groundwater-flow pattern for the
Recessional Quiwash Aquifer. The map was constructed from water-level elevations
measured in the six monitoring wells in December 2002. Figure 2.3 (March
Potentiometric Map) also shows the groundwater-flow pattern for the Recessional
Qutwash Aquifer; however, the map was constructed from water-level elevations
measured in the six monitoring wells in March 2003. It should be noted that the
potentiometric maps were created to show the approximate groundwater contours in the
sampling area, but were not part of a formal hydrogeological survey.

2.2 Upper Aquitard

The Upper Aquitard acts as a partial hydraulic barrier between the Recessicnal Qutwash
Aquifer and the underlying Advance Outwash Aquifer. Drillers refer to this unit as “clay
and gravel’, “hardpan”, or "cemented gravel”. The Upper Aquifer is mapped as Vashon
Till by Robinson-Noble (2001). Vashon Till was deposited directly and overridden by
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advancing glacial ice. Typically, Vashon Till consists of a compacted, concrete-like
mixture of clay, silt, sand, and gravel that transmits water poorly (DOE 1998). The unit
ranges in thickness from 10 to 30 feet and likely underlies much of the sampling area.
None of the monitoring wells tapped into the Upper Aquitard.

2.3 Advance Outwash Aquifer

The Advance Qutwash Aquifer is the principal aquifer used in the Yelm area. The only
well sampled for the GMP that tapped the Advance Qutwash Aquifer was City well #2.
This aquifer underlies the sampling area and consists of sand and gravel deposited by
glacial meltwater, ahead to of the advancing glacier. The top of the aquifer occurs
approximately at a depth 50 feet below the ground surface. None of the monitoring wells
tested tap into the Advance Qutwash Aquifer.

The aquifer is recharged primarily from infiltrated precipitation and leakage from the
overlying Recessional Qutwash Aquifer.

2.4 Lower Aquitard

The Lower Aquitard separates the Advance Cutwash Aquifer from an even deeper
aquifer. None of the wells sampled for the GMP tapped into the Lower Aquitard or the
deeper aquifer. Information on the Lower Aquitard was gained from mapping completed
for the City of Yelm Wellhead Protection Plan {Robinson-Noble 2001} and the Baseline
report. The aquitard consists of hardpacked silty or clayey sandy gravel and is
composed of the Kitsap Formation. Due to the fact that none of the wells sampled
tapped this aquitard, the depth, location, or existence of this aquitard below the sampling
area is not confirmed.
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Groundwater Monitoring Project Grant No. G0100206



INFLOW
STRUCTURE

»9

MONITORING
WELL 3

WETLAND CELL 1 —
“~__(FREE WATER SURFACE)

EL=3486

APEROX. '/ MILE
WELLS

6' CHAINLINK FENCE

CONTROL
\iTURC TURE 2

MONITORING \
1 WELL 6

CONTROL
STRUCTURE 3

WETLAND } [ ceLL #3
(FREE nvu" /swuct) EL=346.5

_%M
TO SAMPLE POINT 1/

_____Q-_--—.—-—-._-;"—I-W"":_—-.—-_—__—--Z

; il

| w3 APPROXIMATE DIRECTION OF FLOW

|

i

i

| S

SESCED £, G SKILLINGS COCHRANE PARK 01090

i l CONNOLLY DECEMBER POTENTIOMETRIC MAP [

5016 Lacey Boulevard SE, Lacey, Washington 98503 FIGURE 2-2 0:'
(360) 491-3399 (800) 454-7545 Fax (360) 491-3857 9t|:rs

DWCH 1090-Adwg  Xrek: YSTDBORD, X5055BAS,  12/26/01 10:58 corina




MONITORING
WELL 3

MONITORING WELL 5 /
1]
xﬁ" TO SAMPLE POINT 1

APPROX. '/ MILE

CITY WELLS
6" CHAINLINK FENCE\

CONTROL
kTURC TURE 2

[ —— e ————a—— - ——r—————

1
1
L |
E A / © ‘l;
4 5 |
1 .»’ 1
| MONITORI& |
s 1 WELL 6 o
] A !
| e s |
y STRUCTURE :
| R.IB. §3 WETLAND CELL #1 % +
"T—_(FREE WATER SURFACE) v
' EL=348. 1
| e ) !
. 7
| S \ : |
1 WETLAND | | CELL #3 > !
! (FREE WATER | [SURFACE) EL=346.5 *
l MONITORING \5.,@" ‘ / |
. p ) : ;
I A —we __:"_ _____________________________________________________ _f;_ _____ | ol
: 3] £ 2
'________________L_-_'____-_uur;"__________________________‘ 3
[l = 1 %o
| g
|
o ey APPROXIMATE DIRECTION OF FLOW
|
i
i
|
JOB NUMBER
DESIGNED BY: CH
e l SKILLINGS COCHRANE PARK 01090
e CONNOLLY MARCH POTENTIOMETRIC MAP
5016 Lacey Boulevard SE, Lacey, Washington 98503 FIGURE 2-3 oF
(360) 491-3399 (800) 454-7545 Fax (360) 491-3857 9(;“

DWGF 1090-A.dwg  Xrel: YSTDBORD, X5055BAS, 12/26/01 10:58 corina




3.0 Groundwater Monitoring

As discussed previously, the GMP was completed in an effort to identify potential
impacts of discharging Class A reclaimed water into the aquifer. The majority of wells
tested for the Baseline report {DOE 1998) were located in the northeast quadrant,
approximately 1-mile to the northeast of Cochrane Park. Sampling locations for the
Baseline were down-gradient from GMP sample sites. The Baseline report details
sampling resuits for five analytes (nitrate-nitrite-N, total dissolved solids, chloride, fecal
coliform bacteria, and ammonium-N). The GMP sampled concentration levels for the
same five analytes in both the reclaimed water and in the groundwater. The GMP
sampled for ammonia-N, instead of ammonium-N. Comparisons of these three sampling
areas (reclaimed water, Baseline, and GMP groundwater sampling sites) can potentially
show what effect recharge with reclaimed water is having on the aquifer.

Table 3.1 details the results from the Baseline report and the Yelm Groundwater
Maonitoring Project, comparing the Baseline report to the Class A reclaimed water and to
the current groundwater from City well #2 and the six monitoring wells located at
Cochrane Park.

Table 3.1: Groundwater Monitoring Project - Baseline Comparison

Analyte Baseline (DOE 1998) Reclaimed Groundwater Monitoring Project
Water

.. ... Mn Max Mean = __ ___ _Mn_ = Max  Mean
Nitrate-Nitrite-N (mg/L) _ 013 104 32 =~ 33 10 .74 323
Total Dissolve Solids 67 168 110 302 54 315 125
{mgil)_ . S S S . . , —
. Chioride (mg/L) __ 12 173 49 598 3 8 193
Fecal coliform bacteria ND* ND D ND 1 34 6
ACFUMOOmL) e I
Ammonia-N (mg/L) b 0.014 0.015 NA ND 0.03 0.56 0.13

a} ND = analyte non-detectable
b} Ammonium-N was only detected twice during sampling for the Baseline report,
therefore, no mean has been calculated. See Section 3.1.5 for discussion.

3.1 Yelm Groundwater Baseline Comparison

The Yelm Groundwater Baseline Sampling report was completed in order to define the
extent of nitrate contamination in the aquifer. For the Baseline, twenty-three private
water-supply wells were sampled bi-monthly for one year to define nitrate concentrations
in groundwater in a seven square mile area east of the City of Yelm. Twenty-two of the
sampled wells tapped the principal aquifer, the Advance Outwash Aquifer that occurs at
a depth of 70 to 100 feet below the ground surface. One sampled well tapped the
uppermost aquifer that is rarely used for drinking water due to the high risk of
contamination from surface water. Well samples were tested for nitrate+ nitrite-N, total
dissolved solids, chloride, fecal coliform bacteria, and ammonium-N.
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The City of Yelm produces Class A reclaimed water at the City's water reclamaticn
facility. The City consistently and reliably produces Class A reclaimed water consistent
with their National Pollutant Discharge Elimination System (NPDES) Permit (No.
WAQ040762). Results from sampling of the reclaimed water are beneficial when
comparing results from the Baseiine report to results from groundwater sampling to see
if there is any correlation between recharge of the aquifer with reclaimed water and
analyte levels within the groundwater.

Class A reclaimed water was sampled at the reclamation facility. Table 3.1 compares
concentration levels for the Baseline report with analytes levels in the reclaimed water.
Testing results for analyte levels within the groundwater, sampled as part of the GMP,
are also detailed in Table 3.1. Comparison of concentration levels at these three areas
gives a good representation as to what the quality of the aquifer was like prior to
recharge, the quality of the water being used for recharge (Class A reclaimed water),
and the quality of the aquifer after recharge with Class A reclaimed water.

To determine analyte concentration levels in the groundwater, a total of seven test wells
were sampled quarterly for a period of two years as part of the GMP. The test points
include six monitoring wells situated in close proximity to the CTWs at Cochrane Park
and a final well {City well #2), which is used by the City of Yelm to withdraw drinking
water from the aquifer. Please refer to Table C.1, Appendix C for the precise locations
of these sampling points. Results from the GMP are detailed in Table 3.1. These
results can be compared to results in the Baseline report and to analyte concentration
levels in the reclaimed water.

3.1.1 Nitrate+Nitrite-N

In general, for the Baseline, up-gradient concentrations were less than 1 mg/L with
concentrations increasing down-gradient. The observed elevated nitrate concentrations
in the down-gradient direction confirm that nitrogen loading occurred between the up-
gradient and down-gradient test wells. According to the Baseline report approximately
half of the Advance QOutwash Aquifer within the baseline sampling area has
nitrate+nitrite-N concentrations exceeding 3 mg/L. and approximately 10% of the aquifer
has concentrations exceeding 5 mg/L (DOE 1998).

Nitrate-N and nitrite-N were tested for separately for the Groundwater Monitoring
Project. Due to the fact that the groundwater baseline report listed nitrogen levels as
nitrate+nitrite-N, nitrate-N and nitrite-N results from the GMP have been combined for a
more accurate comparison between the GMP and the Baseline. The mean
concentration of nitrate+nitrite-N in the reclaimed water sampled for the GMP was 3.37
mg/L. The mean concentration of nitrate+nitrite-N in groundwater {City well #2 and six
monitoring wells) sampled for the GMP was 3.23 mgit.

3.1.2 Total Dissolved Solids (TDS)

Baseline levels represent relatively low concentrations for groundwater and are probably
a function of rapid groundwater movement in the Yelm area and the proximity to
recharge sources (DOE 1998). The mean concentration for the Baseline report was 110
mg/L.

The mean concentration level for TDS in the reclaimed water was 302 mg/L, which is
higher than that in the groundwater. The mean concentration level of TDS in the
groundwater was 125 mg/L.
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3.1.3 Chloride

Chloride is considered a good tracer in groundwater because it is readily soluble in water
and does not absorb to soil particles. It is naturally occurring, but is also present in
human and animal wastes. The mean concentration in the Baseline report was 4.9
mg/L.

Sampling of the reclaimed water for chloride resulted in a mean concentration level of
59.8 mg/L. Sampling of the groundwater, as part of the GMP, resulted in a mean
concentration level of 19.3 mg/L.

3.1.4 Fecal Coliform Bacteria

Fecal coliform bacteria were not detected in any of the Baseline samples during the
study period. The presence of fecal coliform bacteria in groundwater usually indicates
proximity to a potential contaminant source area (DOE 1998). The presence of fecal
coliform bacteria can also indicate the presence of groundwater under the influence of
surface water.

While no fecal coliform bacteria were detected in the City’s reclaimed water, fecal
coliforr bacteria were detected in all seven wells during at least one sampling event.
Fecal coliform bacteria were detected during two sampling events in Monitoring Well #1.
Fecal coliform bacteria counts ranged from 1 CFU/100mL to 34 CFU/100mL with the
maijority of fecal coliform bacteria detection occurring during the 7™ quarter of testing
(10/22/2003). A large storm event occurred during this quarter of testing. Fecal coliform
bacteria were not present at any of the wells during repeat testing (subsequent quarter).

3.1.5 Ammonia-N

The test methods (EPA 350.3) for ammonia-N for the Baseline study and the GMP
convert all NH,* to NHa(,q) and report the results as NH;-N. Based on chemical
equilibrium equations for the conditions in groundwater at Yelm, the predominate ferm of
ammonia in aqueous solution is NH,*. This means that the number of NH,* ions in
solution in the groundwater outnumber the NHs,q, molecules by orders of magnitude.
Therefore, the results in the Baseline study were reported as NH,* (ammonium-N)
concentrations. The ammonia results for the GMP are also dominated by NH,™ even
though the results were reported by the laboratory as NH3-N (ammonia-N) (Erickson
2004a). Therefore, the results from both studies can be directly compared (Erickson,
per. comm. 2004b).

Ammonium-N was detected in two wells for cne sampling event per well in the Baseline
report. Both detections, 0.014 and 0.015 mg/L, were only slightly above the method
detection limit (0.010 mg/L). Ammonium is an indicator of animal and human waste
loading. Ammonium-N does not readily move through groundwater, so its presence in
groundwater usually indicates proximity to a source area (DOE 1998).

Ammonia-N is the most commeon form of nitrogen in effluent from biological treatment. It
is toxic to fish at relatively low concentrations and can exert a significant oxygen
demand.

Ammonia-N was not detected during sampling of the reclaimed water. Sampling of the
groundwater for ammonia-N, as part of the GMP, resulted in a mean concentration level
of 0.13 mg/L.
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4.0 Constructed Treatment Wetlands

In addition to the five (5) analytes sampled for comparison to the Baseline, twenty-four
(24) other analytes and four (4) parameters were sampled for as part of the GMP.

Table 4.1 lists all of the analytes and parameters sampled for as part of the GMP.
Results from sampling of reclaimed water can be compared to the results from sampling
of the constructed treatment wetlands and to the groundwater.

Sampling results of reclaimed water did not vary significantiy from quarter to quarter.
This is due to the consistent reliable treatment capability of the Reclamation Facility.
Results from sampling of the reclaimed water serve as a concentration level baseline for
analytes sampled for within the GMP. By comparing concentration levels within the
reclaimed water to concentration levels within the CTWs and the surrounding
groundwater, the ability of CTWs to provide effective additional treatment to the
reclaimed water prior to recharge to the aquifer can be determined.

The intent of the CTW treatment chain is to provide additional polishing of the Class A
reclaimed water prior to discharge to the City's aquifer. Reclaimed water, which is
produced at the reclamation facility, enters the treatment chain via the inflow structure
(at an average rate of 50,000 gallons per day), where it is conveyed intc Wetland Cell
#1, which is a surface flow wetland. From Wetland Cell #1, the water flows into a fish
pond, then intc Wetland Cell #2. Wetland Cell #2 is a subsurface flow wetland. The
water is then conveyed into Wetland Cell #3, which is a surface flow wetland, prior to
being discharged into the aquifer via RiBs (Figure 1.2}.

Table 4.1 also details the results of testing for the GMP. For each analyte sampled for,
and each parameter measured, the minimum level detected, the maximum level
detected, and the sample mean is listed. Results are listed for sampling of the reclaimed
water, CTWs, and for the groundwater, showing the water quality trend as reclaimed
water goes from the reclamation facility, through the CTW treatment chain, and finally
into the aquifer.

Analysis of the seasonal variation of analyte concentration levels may provide insight
into the processes occurring within the CTW chain. Table C.2 (Appendix C) details
concentration levels for nitrate-nitrite-N, ammonia-N, total dissolved solids, dissolved
organic carbon, iron, manganese, fecal coliform bacteria, and chloride.

Water within the CTWs is not regulated under state drinking water standards and is not
required to meet primary and secondary MCLs. Please refer to Section 5.0 Summary
Discussion for a discussion on where water is required to meet the primary and
secondary MCLs.
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Table 4.1: Groundwater Monitoring Project Testing Results

Class A Constructed Treatment Groundwater
Analyte Reclaimed Wetlands
Water Min Max Mean Min Max Mean

Chloride (mg/L) 50.8 5 111 671 | 3 82 193
|_Ammonia-N (mg/L)_ _ _ND® " _[To008 54 __ 08 | 003 056 013
Nitrate-N 337 _ 0.4 128 35 | 10 74 = 323
_Nitrite-N . . ND 0.01 0.07  __0.028 0.01 002 _ 0013
Total Dissolved Solids 302 220 392 300 54 315 125
_{mg/L} ) . o o ]
Biochemical Oxygen ND 2 9 45 2 5 35
_Demand 5-day (mg/L) : e - . _ — .

Bromide {mg/L) 0.2 0.1° 0.1 0.1 0.1 0.2 0.15

" Dissoive Organic 7.7 7 25 12.4 2 25°¢ 7.62
Carbon (mg/L} _ . . L . o .
Fluoride {mg/L) | ND__ 002~ 019 0052 | 001 <006 0034
Sulfate (mg/L) _ o 273 ] 001 36 244 1.0 26.0 8.64
_Surfactants (mgll) 009 | 0.028 _ 0§5_' 0159 | 0. 03 0.07 _ 0.047
Baron (ugiL) . 210 . 04 550 314 002 _ 280 ___ 817
 Chromium (ug/L) ND_ | 8. 12 967 | 8 13 T 105
Copper (kg/L} 23.0 8 36 183 | 0.007 60 21.99
Iron (ug/L)_ __ _480_ __| 29 600 171 ]| 016 _ 5400 4427
' Siiver (ugiL) ND__ [ 70 100 778 | 90 9 8
_Manganese (ugiL) _ 70T ' 2 280 _ 706 | 0023 _ 7900 _ _ 297.3
 Lead (ug/L) _ . ND . ND_ _ ND _ND 1o .2 _ 167 _
Zinc{ugll) _ .4 | __6 .64 305 0.28 47 1275
Total Trihalomethanes 32.0 1 85 13.02 e 1 1
L(TTHM) (ua/t) . - : - . . .

Fecal coliform bacteria ND | 2 2000 249_ 1 34 5
FecalStreptococci _ _~ __ 4~ _ [~ 6 4000 436 [ 1 1400 122
Total Kjeldahl Nitrogen 0.95 1.1 10 33 1.1 28 1.7
(TKN) (mg/L} e . . e . S .
_NDMA __ND _ JND o ND _ND ND ND _ . ND_
 Caffeine 'ND _ND__ ND  ND ND ND_ __ND_
Mercury (ugll). .ND | ND ND ND | ND_. ND. _______ND
“Cadmium (ugil) . ND_ | ND ~  ND_  ND | ND _ ND____ND _ _
_Arsenic (ugiL) ND ND __ND _ND ND_ ND ND
Nickel (ug/l) ~ ND_ 1819 175 | ND ND. ND
Tempera[ure (90) 13_._05_) _ B 5.2‘ ?2.7 ‘ 16177 }3:8 i 189 12.98
pH 74 6.87 9.46 6.57 6.05 7.38 6.54
Conductivity ¢ 533.5 416 605 533 112 467 212
(umhos/cm) _ . e o S
Dissolved Oxygen ° 11.18 0.32 14.45 6.63 3.66 10.62 7.41
{mg/L)

a) ND = analyte non-detectable.

b) Single occurrence.

¢} Outlier value of 913 mg/L removed from data range (sample occurred during fifth quarter at

Monitoring Well #1).
d) Parameters; these four parameters were measured during analyte sampling. Parameters are

measurable factors that help define the sampled medium, in this case water, and are useful

when comparing analyte levels.

4.1 Constructed Treatment Wetlands

Some of the analytes detected during the eight quarters of testing are not easily
described in the same format as the rest of the analytes. Some analytes (nickel,
chromium, manganese, and dissclved organic carbon) were detected only once or twice
during sampling, while one parameter {temperature) exhibited tempoeral trends that were
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not apparent in Table 4.1. Below is a discussion of those analytes and parameters that
do not follow the normal data trends.

4.1.1 Nickel

Nickel was detected two times in the CTWSs during the sampling rounds. During the 2™
quarter, nickel was recorded at 16 pg/L at Wetland Cell #1. Nickel was also detected at
Wetland Cell #3 with a level of 19 pg/L.

4.1.2 Temperature

Temperature levels within the CTWSs varied depending on the ambient air temperature.
Temperature levels during the cooler months (November through April) averaged 6.62
°C (43.9 °F) while during the warmer months {May through October), temperature levels
averaged 19.4 °C (66.9 °F).

On average, temperature levels within the groundwater were lower during the cooter
winter months and higher during the warmer summer months. The mean temperature
during the cooler months was 10.49 °C (50.9 °F), while the mean temperature during the
warmer months was 14.61 °C (58.3 °F).

4.1.3 Chromium

A detectable level of Chromium was measured in three CTW samples over the course of
two sampling events with a mean of 9.67 mgfL. Chromium was detected once during
the third quarter at Wetland Cell #2 (subsurface flow wetland) with a level of 8 ug/L.
Chromium was also detected at two different locations during the fourth quarter; once
with a level of 12 ug/L at the Inflow Structure and once with a level of 9 yg/l_ at the Fish
Pond.

Chromium was detected in the groundwater during two separate quarterly sampling
events at two different locations. Chromium was detected at Monitoring Well #1 during
the 2™ quarter with a value of 8 pg/L. Chromium was also detected during the 4"
quarter at City well #2 with a concentration of 13 pg/L.

4.1.4 Manganese

The mean concentration level of manganese in the reclaimed water was 70 yg/L. The
mean concentration level in the CTWs was 70.6 pg/L, with a maximum concentration
level of 280 ug/L recorded at the fish pond. Manganese levels were greatest during the
3" quarter and 6" quarter of testing in the fish pond. Manganese levels remained
elevated in subsequent portions of the treatment chain.

Manganese concentration levels in the groundwater varied greatly among the wells
tested. Monitoring Well #6 experienced the highest detection levels with a mean
concentration of 1937 ug/L, while Monitoring Well #1 had the second highest detection
levels with a mean of 71.62 uyg/L. The remaining wells sampled had a mean of 14.4
pg/L. Please refer to Section 5.2.3 for a discussion on potential reasons for these
elevated levels.

4.1.5 Dissolved Organic Carbon

A single sample level of 913 mg/L was detected in the groundwater during the 5™ quarter
at Monitoring Well #1. The next highest level detected was 25 mg/L. The sample level
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of 813 mg/L is being considered a statistical outlier and has been excluded from data
range.

5.0 Summary Discussion

Analyte levels in the Baseline, reclaimed water, and groundwater for nitrate-nitrite-N,
TDS, chloride, fecal coliform bacteria, and ammonia-N are detailed in Section 3.0 of this
report. The effects of using Class A reclaimed water for aquifer recharge are
summarized in Section 5.1, Baseline Comparison.

Analyte and parameter levels in the reclaimed water, when compared to levels in the
CTWs and within the groundwater (sampled at City well #2 and the six monitoring wells)
demonstrate the affect of using CTWs to provide Class A reclaimed water secondary
polishing. In addition, comparison of analyte and parameter levels from the CTWs inflow
to levels from the CTW prior to discharge to the RIBs demonstrates the treatment
capacity of the CTW treatment chain. These comparisons are summarized in Section
5.2, Constructed Treatment Wellands.

A pilot reverse osmosis unit was also tested, to demonstrate the treatment capacity of
reverse osmosis on Class A reclaimed water (Section 5.4, Reverse Osmosis Treatment).

Primary and secondary MCLs were discussed within the Introduction (Section 1.0) of this
report. These MCLs only apply to water regulated under state drinking water standards.
Due to the fact that the City of Yelm currently utilizes a treatment system for its potable
water, drinking water quality standards apply to the water withdrawn from the aquifer
after receiving the required treatment. Therefore, none of the groundwater samples are
regulated under state drinking water standards. In addition, water sampled within the
CTWs is not required to meet state drinking water standards. However, comparison of
sampling results to the state drinking water standards has been included to show, based
on these results, that the recharge of the aquifer with Class A reclaimed water is not
affecting the water quality of the aquifer, which is the City’'s only current source of
drinking water. However, it should noted that groundwater, tested within the monitoring
wells, is required to meet the water quality standards detailed in the City of Yelm's
NPDES permit far the reclamation facility.

5.1 Baseline Comparison

In the report titled Yelm Groundwater Baseline Sampling, sampling for five analytes was
conducted to determine the extent of nitrate contamination to the aquifer and to establish
a "baseline” to compare future water quality tests. Testing results for nitrate+nitrite-N,
TDS, chloride, fecal coliform bacteria, and ammanium-N are detailed in that report. The
City of Yelm Groundwater Monitoring Project included sampling these same analytes in
the reclaimed water and in the localized aquifer at Cochrane Park. The groundwater
sampling was also conducted at the City of Yelm’s drinking water well (City well), down-
gradient from the infiltration basins.

The analyte concentration levels in the GMP were compared to the Baseline report in an
effort to determine if any impacts resulting from groundwater recharge using reclaimed
water could be detected. The results of the current testing and the Baseline test results
are captured in Table 5.1.
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Table 5.1: Groundwater Water Quality

Reclaimed Groundwater Increaseldegradation
Analyte Baseline Water Monitoring of Water Quality
Project
Nitrate-Nitrite-N (mg/L) 32 337 323 _ Nochange
Total Dissolved Solids 110 302 125 Degradation
Amglly i e
Chloride {mg/L)_ 49 598 193 __ Degradation
‘ FeGQLCQ'fO-"D_!’ECte“a __ ND_ ___ND 6per100mis__Degradation __
Ammonia (mgfl) 0.0145 ND? 0.13 Degradation

a) ND = analyte non-detectable

It can also be assumed that if an analyte was non-detectable in the reclaimed water, that
any increases in the concentration level between the Baseline and the groundwater are

probably not attributable to the reclaimed water.

Due to the easterly direction of flow within the aquifer below the sampling site for the
GMP, the location of monitoring wells can be considered either up-gradient or down-
gradient of the discharge location (RIBs). For the purposes of the GMP, Monitoring Well
#1 is considered up-gradient of the discharge site, while Monitoring Wells #2 through #6
are considered down-gradient. Mounding from the RIBs may, however, be affecting
water quality in Monitoring Well #1. Not enough information was collected for the GMP
to conclusively determine if mounding is occurring and/or if there is any effect on the
water quality of Monitoring Well #1. A supplemental analysis approach, if Monitoring
Well #1 is determined to provide representative samples of up-gradient water quality,
would be to compare samples from Monitoring Well #1 {(up-gradient) to down-gradient
samples. This approach is not being considered for the GMP because of the fact that it
is not known whether mounding is occurring or if Monitoring Well #1 represents up-
gradient water quality. The sampling protocol for this report follows the QAPP, which
indicates that results from sampling for the GMP be compared to the Baseline Report.

5.1.1 Nitrate+Nitrite-N

Nitrate+nitrite-N levels in the groundwater remained unchanged between the Baseline
report and the GMP. It appears the concentration levels of nitrate+nitrite-N in the
reclaimed water do not have any detectable impact on the groundwater.

The Drinking Water Standard (MCL) for nitrate is 10 mg/L for public water-supply
systems (Chapter 246-290,-291 WAC). Only one well had a concentration exceeding
the MCL in the Baseline report. This occurred only once during the sampling of the
specific well, which had a mean concentration of 8.6 mg/L (DOE 1998). None of the
wells sampled as part of the GMP exceeded the primary MCL.

5.1.2 Total Dissolved Solids (TDS)

The TDS levels measured in the reclaimed water are higher than that measured in the
Baseline report. TDS levels did not change as the reclaimed water passed through the
CTWs. TDS, as with chlorides, are not readily treated by wetland processes and ¢annot
be effectively reduced. While there has been an increase in the concentration levels of
TDS within the groundwater (as a sampling average at all of the monitoring locations}),
levels are significantly below the secondary MCL of 500 mg/L.

City of Yelm 24
Groundwater Monitoring Project

Centennial Clean Water Fund
Grant No. G0100206




It was also observed that TDS levels were higher at the monitoring wells that are
adjacent to the RIBs. TDS concentration levels for the City well had a mean of 85 mgi/L,
which is below the Baseline, indicating that the small increase in TDS levels is occurring
only in the vicinity of the RIBs and that TDS is not migrating from the Recessional
Qutwash Aquifer to the Advance Outwash Aquifer. This is expected due to the aquitard
which separates the two aquifers, restricting the direct movement of water between the
two.

5.1.3 Chloride

Chlorine plays a large role in the disinfection of wastewater. A large portion of chlorine
remains in sclution as chloride and chloramines, while the rest is lost to the atmosphere
as chlorine gas. Because of the low biclogical demand for chloride, chloride levels do
not change through the treatment chain. Chiorides are not a by-product of wetland
processes; however, increases in chloride concentration levels can occur due to
evapotranspiration. Groundwater sampling in the GMP indicates that chloride levels
have increased in comparison to the Baseline report. Due to the fact that chloride levels
are higher within the reclaimed water, it is possible that this increase is related to
recharge of the aquifer with reclaimed water. It should be noted that although chloride
levels have increased in the groundwater, the concentration fevel of 19.3 mgiL is still
significantly lower than the secondary MCL (250 mg/L).

5.1.4 Fecal Coliform Bacteria

Sampling of the reclaimed water did not indicate the presence of fecal coliform bacteria;
therefore, it is reasonable to assume that changes in water quality between the Baseline
and the GMP are not due to concentration levels in the reclaimed water. Fecal coliform
bacteria levels did increase though the constructed treatment wetlands. It is assumed
the increased levels of fecal coliform bacteria in the groundwater have resuited from the
degradation through the CTW process. The current primary MCL for fecal cofiform
bacteria is 1 CFU/100mL.

5.1.5 Ammonia-N

The level of ammonia-N in the reclaimed water was non-detectable. Therefore, an
increase in ammonia-N in the groundwater does not indicate that the discharge of
reclaimed water is causing a degradation of water quality within the aquifer, but is most
likely caused by the CTW process. Currently, no MCL has been established for
ammonia-N.

5.2 Constructed Treatment Wetlands

in the QAPP, it is stated that if sampling results show that water quality decreases as the
water travels through the treatment chain from the inflow structure to the RIBs, then the
constructed treatment wetlands can be considered to be degrading the water quality of
the reclaimed water before it is discharged into the aquifer. Comparison of analyte
concentration levels in the reclaimed water with concentration levels in the CTW and in
the groundwater will indicate the ability of CTWs to provide secondary polishing to Class
A reclaimed water. While reclaimed water enters the CTW treatment chain at the inflow
structure, concentration levels at the inflow structure will vary from those in the reclaimed
water. This can be attributed to the fact that 40% of the water coming into the CTWs is
being re-circulated from Cell #1 of the CTWs. Table 5.2 details analyte concentration
levels for the reclaimed water and within the CTW Treatment Chain. Changes to
parameter levels (temperature, pH, DO, and conductivity) are expected within the CTWs
due to the natural biological processes that occur in wetlands.
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Table 5.2: Constructed Treatment Wetlands Water Quality

Analyte Reclaimed Inflow RIB® Ground Primary Secondary
Water Struciure water MCL MCL

Chloride(mg/L) 598 6158 _ 868.22 193 - 250
Ammonia (mg/L) __ND* 18 018 013 - -
“Biochemicall Oxygen ND ND 517 35 - -
_Pemand 5-day (mg/L) o _ ) L R
Dissolved Organic Carbon 7.7 11.88 11.38 7.62 - -
mght) e o
_Fluoride (mg/L) _ o ND . 005 004 0034 = 40 %(Z__:
Nltrat_e;N_([nglL) _ B 337 57 206 323 100 -
_Nitrite-N (mg/L) ~ "ND_ 002 004 0013 10 -
_Surfactants (mg/L) _009 019 014 0047 - -
_Sulfate (mg/L)__ ._ 213 7 285 220 884 - 250
Total Dissolved Solids 302 300 297 125 - 500
(mglL) e i -
Boron (ugiL). ... 2101 .32 . 289 87 . -_ . -
Chromium (ngL) ~_ NO 12 __ _ND 105 100 _ -
Copper (ug/L) ~ __. __ 230 172 _ 167 2199 1300 o -
ron (pgil) _ o 48 126 177 4427 - 300
Manganese (Moll) 70 2025 100 2973 - B0
Nickel °(ugll) _ND_ 16 19 ND 00 -
Zinc (ug/L) .. _46  _ 3975 1983 1275 - 5000
Total Trihalomethanes 32 41.54 1.33 1 100 -
(/L) ) S e . A
Fecal coliform bacteria ND ND 291 5 1 -
(CFU/M00mL} o o e o
Fecal streptococcus (per 4 3 570 122 - -
_100mis) o . o o o
Total Kjeldahl Nitrogen 0.95 4.45 1.85 1.7 - -
{mg/t) . , Lo L
‘Bromide®(mgny. 02 01 ~ ND 045 - -
 Silver (ug/L) R _ND _ . 83 ND 9 I [
'NDMA ) .. ND  ND_ ND B R
Caffeine _ _ __ _____ND . ND ~ _ND NDO - T
Mercury (pglL) _ ND ~ND ND ND ) 2z -
Lead (ug/L) ) ND ND ND 167 15 -
Cadmium (pg/) ND - ND  ND ND .5 -
_Arsenic (pg/L) ND __ N _ND ND B0 T o
Dissolved oxygen (mgiL) i} 11 13 83 9_3_0 41 - -
pH® .74 747 757 BS54 - -
Conductwnty (pmhoslcm) ] 5335 o 546 - 523 212 - -
Temperature ° C 13.05 13.85 135 1268 - s

a) Rapid Infiltration Basin.

b) ND = analyte non-detectable.

c) Nickel was only detected twice within the CTWs, once at the inflow structure (2" quarter) and
once prior to RIBs (3" quarter).

d) A single detection during sampling occurred once at Inflow Structure.

e) Parameter.

While primary and secondary MCLs have been included for comparison, as stated
above, water within the CTWs is not regulated under state drinking water standards. it
should also be noted that CTWs, while an engineered form of treatment, are still utilizing
biological systems. Treatment capacities of CTWs are atiributed to the biological
process occurring within the wetland system, including: nutrient uptake, photosynthesis,
respiration, and the nitrogen cycle. Due to these varied biological processes, analyte
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concentrations within the CTWSs can also fluctuate greatly and elevated analyte levels
are not uncommon,

Some of the analytes, which include: chromium, iron, manganese, nickel, and fecal
coliform bacteria, were either not consistently detected during sampling or exhibited
unexpected detection level. These analytes are discussed further below. In addition,
some of the parameters sampled for, including: temperature, pH, and dissolved oxygen
are also discussed in further detail below.

5.2.1 Chromium

Detectable levels of chromium were measured in three sampling instances within the
CTWSs. Chromium was detected once during the 3" quarter at wetland cell #2
(subsurface flow wetland) with a level of 8 pg/L. Chromium was also detected at two
different locations during the fourth quarter; once with a level of 12 ug/L at the inflow
structure and once with a level of 9 pg/L at the fish pond. Chromium was non-detectable
prior to the RiBs during all of the sampling quarters, indicating a possible increase in
water quality. The primary MCL for chromium is 100 pg/L (0.1 mg/L), significantly higher
than detected levels.

5.2.2 Iron

Sampling of the reclaimed water for iron resulted in a mean concentration leve! of 48
Hg/L. The mean concentration level for iron at the inflow structure of the CTWs was 126
Hg/L, rising to 177 ug/L prior to the RIBs. Sampling of the groundwater for iron resulted
in @ mean concentration level of 442.7 ug/L. The secondary MCL for iron is 300 pg/L.
Additional testing is necessary to determine possible reasons for this elevated
concentration level of iron within the local groundwater. It should be noted that the mean
concentration level at the City well was 84.5 mg/L, significantly below the secondary
MCL, indicating that any elevated iron levels are occurring only in close proximity to the
CTWs.

5.2.3 Manganese

Manganese concentration levels in Monitoring Well #6 are extremely high. The average
concentration of manganese in Class A reclaimed water was 70 ug/L, while the average
concentration at the inflow structure was 20.25 ug/L.. This shows that the increased
levels of manganese must be occurring within the wetlands treatment chain.

Manganese is an essential element that is vital to photosynthesis. Manganese is used
for respiration and nitrogen metabolism by plants and animals (Kadlec and Knight 1996).
Wetland reduction of manganese concentrations has been studied at a variety of natural
and constructed treatment wetlands. Manganese removal efficiency is 68 percent at
inflow concentrations up to 100 ug/L, indicating that the CTWs should be reducing
manganese levels rather than increasing them. Removal efficiency is reduced to 40
percent at inflow concentrations between 210 and 5250 ug/L. Inflow concentrations for
the sampled treatment chain averaged 20.25 ug/L with a range between 3 ug/L and 40
ug/L.

Given the relative removal efficiencies of constructed treatment wetlands and the basic
biological processes of wetland vegetation, it can be deduced that manganese is being
either concentrated within the treatment chain or is being introduced by a source other
than the inflow of Class A reclaimed water.
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The highest concentrations of manganese were detected in Monitoring Well #6 which is
the farthest monitoring well from the rapid infiltration basins. If manganese
concentrations in the groundwater were being caused by discharge from the treatment
chain into the groundwater, high manganese concentrations would be expected in those
monitoring wells adjacent to the discharge basins (Monitoring Wells #2, #3, and #4).
These three wells combined had an average manganese concentration of 17.17 ug/L.
There is the possibility that one of the treatment cells has a leak in its impervious liner,
causing localized manganese concentrations in Monitoring Well #6. If this was the case,
elevated levels of other analytes would be expected in the same well. This has not been
observed however. Therefore it is possible that manganese is being introduced to the
groundwater via another source.

Discussion with City of Yelm staff has indicated that the feed used in the fish pond (for
the fish) contains manganese. Manganese is a common ingredient in commercial fish
food. It has also been observed that a large population of waterfowl, mostly mallards,
use the constructed treatment wetlands as habitat. The local waterfow! population has
been cbserved feeding on the fish food, prior to moving into the surrounding areas of the
treatment cells. Itis likely that the elevated levels of manganese are being caused by
the waste product of waterfowl in the vicinity of both Monitoring Well #6 and #1. Due to
the shallow aquifer in this area, it is possible that manganese is being introduced to the
localized groundwater due to influence by surface water. This would also explain why
manganese levels are lowest during the summer months, as this is when fish are most
active and consuming a larger percentage of feed. In the colder months, fish are less
active, leaving more feed for consumption by waterfowl populations.

Another possible reason for elevated manganese levels may be due to naturally
occurring manganese present in glacial sediment. Elevated manganese levels could
occur if manganese is being mobilized within the groundwater due to a change in redox
(reduction-oxidation) potential. The low dissolved oxygen levels in the vicinity of
Monitoring Well #2 suggest that this may be occurring (Erickson 2004c).

It should be noted that the mean concentration level of manganese at the City well was
8.5 pgiL, significantly below the secondary MCL (50 ug/L), indicating that any elevated
manganese levels are occurring only in close proximity to the CTWs.

5.2.4 Nickel

Nickel was detected two times during testing. During the 2™ quarter, nickel was
recorded at 16 pg/L at Wetland Cell #1. Nickel was also detected at Wetland Cell #3
with a level of 19 pg/L. The fact that nickel occurred at only two sample locations
indicates that further testing over a lenger duration will need to be conducted to achieve
more conclusive results. While the primary MCL for nickel is 100 pg/L (0.1 mg/L), and
water within the CTW is not regulated under state drinking water standards,
concentration levels were significantly lower than the MCL.

5.2.5 Fecal Coliform Bacteria

Fecal coliform bacteria levels at the inflow structure were zero or non-detectable. Fecal
coliform bacteria levels increased to a mean of 276 CFU/100mL at the fish pond and 291
CFU/M00mL prior to the RIBs. It should be observed that the fecal coliform bacteria
levels dropped at the sub-surface flow wetland to 56 CFU/100mL. Overall, the CTW
treatment chain results in higher concentrations of fecal coliform bacteria as the water
flows through the wetland cells. This is most likely due to the presence of water fowl and
other birds as well as the fish pond. However, it appears that the sub-surface flow
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{SSF) wetland is effective in reducing fecal coliform bacteria counts and does improve
the water quality. While the primary MCL is 1 CFU/100mL, water within the CTWs is not
regulated under state drinking water standards.

5.2.6 Temperature

Temperature levels ranged from 5.2 °C (42 °F) to 22.7 °C (73 °F) with a mean of 16.7 °C
(62.06 °F). Temperature levels varied depending on the ambient air temperature.
Temperature levels did not fluctuate significantly through the treatment chain, indicating
neither an increase nor degradation of water quality. Currently, there is no MCL set for
temperature.

5.2.7 pH

Acidity levels ranged from a pH of 6.87 to 9.46 with a mean pH of 7.66. Changes in pH
through the treatment chain were fairly consistent from quarter to quarter with a few
exceptions. The pH levels fluctuated from 7.47 at the Inflow Structure to 7.57 prior to the
RIBs. pH levels were the highest in the fish pond. This pH is higher than in the
groundwater. Currently, there is no MCL set for pH.

5.2.8 Dissolved Oxygen

Dissolved oxygen (DO) levels ranged from 0.32 mg/L to 14.45 mg/L with a mean of 6.63
mg/L. The mean concentration of DO at the inflow structure was 8.3 mg/L, dropping to
6.6 mg/L at wetland cell #1, increasing to 7.9 mg/L at the fish pond, decreasing to 3.45
at wetland cell #2 {(subsurface flow), and finally increasing to 6.8 mg/L prior to the RIB’s.
This fluctuation has not been interpreted as an increase or degradation of water quality.
Currently, there is no MCL set for dissolved oxygen.

5.2.9 Non-Detectable Analytes

A number of analytes that were tested for during monitoring did not register at or above
detectable levels. This indicates that the treatment chain is not causing a degradation of
water quality for these analytes. However, there is insufficient data to determine if the
CTW treatment chain would provide additional treatment. The following analytes were
not detected during any of the sampling events:

* NDMA (n-nitrodisodimethlamine) e Lead
e Caffeine e Cadmium
e Mercury * Arsenic

5.3 Seasonal Variation in Field Parameters

As discussed previously, four field parameters were measured and analyzed at all of the
sampling locations. While changes in field parameters do not always indicate a
degradation or improvement in water quality, they should be considered when analyzing
other analytes sampled. In depth analysis of measured field parameters was not
completed as part of the GMP; however, analysis of the seasonal variation in the
measured field parameters may provide insight into dissoluticn and mobility of other
analytes sampled for the GMP. Table 5.3 details variations in measured field
parameters at each sampling location over the course of sampling for the GMP. As
discussed previously, additional analytes are included in Table C.2, Appendix C, which
details seasonal variations in these selected analytes.
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Table 5.3: Seasonal Variations in Field Parameters

Sample CW' MWe MW1 MW2 MW3 MW4 MWs5 |IS° CS1° CS2 CS3 CS4
Quarter
N —— . __.pH_ S
‘Quarter 638  6.22 637 647 605 664 634 75 860 778 748 82
2““ Quarter 646 637 652 651 617 667 638 753 755 791 728 796
3 Quarter 638 738 664 629 643 658 626 725 887 7.7 7.09 708
4 "Quarter 667 733 694 620 656 69 652 743 756 815 749 745
5 ‘Quarter 65 6.35 667 633 622 685 649 739 744 94 721 793
6 Quarter 646 64 B85 653 614 664 637 739 709 774 704 727
7" Quarter 653 731 665 648 65 687 6.5 7.64 72 783 72 724
8" Quarter 662 618 691 66 _ 635 6.88 '7__6'.4‘{ 759 767 802 762 772
o  Temperature (°C) e o
1* Quarter 108 105 106 110 110 91 105 6.3 6.2 6.0 58 6.0
2 Quarter 28 47 (129 129 187 145 _156_ 208 222 232 _ 227 23
39 Quarter 112 123 123 125 174 124 159 204 175 204 182 175
'4 "Quarter 105 101 104 ~ 104 11§ 327 108 90 78 698 741 72
5% Quarter 97 8.8 89 94 1.2 101 10.0 7.9 81 7.3 62 62
60 Quarter _ 187 152 168 160 167 185 _ 187~ 190 205 213 220 215
7 Quarter 137 151 127 154 156 167 151 187 188 194 189 190
8" Quarter 94 105 ~ 931 " 106 _ 122 125 117 68~ 54 52 56 54
_ ) L Dlssolvad Oxygen (mg!L) , o S -
15‘Quarter 7.59 5.94 743 823 497 747 802 778 1137 903 445 778
"2 "Quarter 486 537 630 685 530 465 599 643 694 533 177 1T
3 'Quarter 42 386 783 647 533 544 696 781 081 533 709 708
4 "Quarter 8238 476  B26 861 724 736 89 1058 1043 1067 452 602
5 Quarter 961 926 1052 986 9.08 88 943 1066 1113 T 1445 308 1187
6 ‘Quarter  9.02 742 " B26 776 90 752 947 711 524 6.3 17 988
7" Quarter 984 50 841 727 625 706 786 7.28 26 471 032 415
‘8" Quarter 448 71 846 96 1062 1044 1‘093'_f_9’.8‘2f' 865 982 572 438
B 7 7 7 cConductivity (4mhosfem) T
1" Quarter 136 167 134 113 336 357 163 604 529 595 521 501
2“ Quarter 113 1657 © 7120 115 287 323 161 539 513 520 530 517
3’ Quarter 112 122 134 152 388 332 156 560 585 597 593 601
4 "Quarter 133~ 128 143 195 360 467 177 546 546 526 533 525
5 Quarter 137 186 129 228 398 286 156 549 537 461 451 427
6" Quarter 137 _ 163 127 288 306 247 187 531 539 526 515 576
7" Quarter 137 134 137 265 425 254 208 552 571 591 594 605
& Quarter 145 72 136 340 404 249 250 539 534 495 416 472
a) CW = City well

b) MWx = Monitoring Well #x

¢c)IS=

d)} CSx = Control Structure #x

Inflow Structure

5.4 Reverse Osmosis Treatment

A pilot reverse osmosis (RO) unit was installed as part of the original construction of the
City of Yelm Water Reclamation Facility. The RO unit, an EPRO-250, is made by
Environmental Products USA Inc. and can treat up to 250 gallons per day {(gpd) of water.
An RO system uses a semi-permeable membrane to separate a high percentage of
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dissolved molecules. Only certain molecules, such as water, can pass through the
membrane. The RO unit uses pressure to force water through the membrane (against
natural equilibrium, hence “reverse” osmosis) filtering out dissolved solids, organic
matter, bacterium and other analytes from the flow, producing a stream of treated water.
The pilot RO unit was tested and the results were compared to analyte fevels in the

Class A reclaimed water (Table 5.4).

Table 5.4: Treatment Capacity of Reverse Osmosis Unit

Analyte (avg.) Reclaimed  Reverse Primary Secondary
Water Osmosis MCL MCL

 Chioride (mg/L) . ....598_ 35 - ____. 250
Dissolved Organic Carbon (mg/L) _ N £ G D
Nitrate+Nitrite-N (mg/L) .. 33 .0 - -
 Total Dissolved Solids (mgIL) 302 57 o ) 500
Copper (ug/L) <X 18.5 1300 I
Iron (pg/L) . ._._4% _ ND* - .300_
'Manganese (ug/L) .. 10 _ 18 - _ 50
Zinc (mg/L) ] 9 - 50
Total Trrhalomethanes (ug/L) N 320 93 100 =
Temperature °C) L ___ﬁ____13'05 ~16.7 - -
pH® ST £ SRR - 1 ) - Lt
“Conductivity ° (umhoslcm) ~ 5335 14.2 - 700
Dissolved Oxygen ° (mg/L) 1118 8.64 - S I
Boron {mg/L)} 2101 104.7 - -
Bromide (mglL) 02 ND - -
Fecal Streptococcus 4 ND 1 - )
Total Kjeldahl_ Nltrogen (TKN) (mglL) 095 ND_ - -
“Ammonia ~___ND ‘ND - -
' Biochemical Oxygen Demand 5—day ND ND - -
_(mgiL) I L _
Fluoride{mg/l)  _ __ _ND_ ND _.40 _ 20 _ _
Nltrlte (mglL) o o ND ND 1.0 - _
Arsenic (mgIL) ) ~ ND ND 005 -
“Cadmium (mg/L) N ~ __ ND ND - 0.005 -
Chromium (mg/L) . ND ND 01 -
“Lead {(mg/L) - "ND ND 0015 -
Mercury (mgIL) S ND ND - 0.002 -
Nickel (mg/L) S . . _ND _ . ND 0.1 -
Silver (mg/L} o ) “ND ND - A
_NDMA (pg/L) - . . ND __ _ND o o
Caffeine (ugiL) .. _.ND _ ND Il -
Fecal coliform bacteria (CFU/100mL) ND ND 1 -

a) ND =analyte non-detectable.
b} Parameter.
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Testing of the treated water from the RO unit indicates an increased water quality
through the use of the reverse osmosis treatment system. RO treatment will produce
concentrations well below State Drinking Water Standards MCL levels.

6.0 Conclusion

6.1 Baseline Conclusion

When looking at the comparison between the Baseline report and the GMP (Table 5.1),
it is seen that the increase in chloride and TDS concentration levels can potentially be
attributed to the discharge of Class A reclaimed water in the City of Yelm's aquifer;
however, chloride and TDS levels are still significantly lower than the secondary MCLs.
This conclusion is based on the fact that while four of the five Baseline analytes sampled
during the GMP actually increased, only chloride and TDS showed a higher
concentration level within the reclaimed water. Increases in both ammonia-N and in
fecal coliform bacteria can be attributed to the CTWSs. For both of these analytes,
concentration levels increased prior to discharge to the RIBs.

The recharge with Class A reclaimed water has had no effect on nitrate levels within the
aquifer, having remained the same at 3.2 mg/L in both the Baseline report and in the
results from the sampling for the GMP. The Baseline report was completed in an effort
1o define the extent of nitrate contamination within the aquifer before the water reuse
project started. Because nitrate contamination had been previously identified in
groundwater east of Yelm (Tayne, 1996} the City wanted to ensure that the use of Class
A reclaimed water to recharge the aquifer would not cause additional nitrate
contamination within the aquifer. Sampling of groundwater at City well #2 and the six
monitoring wells has shown that nitrate levels within the groundwater have not changed,
indicating that recharge of the aquifer with Class A reclaimed water is not causing an
increase in nitrate contamination.

As discussed in Section 2.0 Study Area Hydrogeology, there are two aquifers within the
study area, the shallow Recessional Outwash Aquifer and the deeper Advanced
Qutwash Aquifer. These two aquifers are separated by an aquitard composed of
Vashon Till, which restrict the direct movement of water between these two aquifers
{Appendix F). The presence of the aquitard also limits the movement of analytes within
the Recessional Outwash Aquifer into the Advance Outwash Aquifer. Therefore, it can
be concluded that this is why the water quality of City well #2 is not being effected by the
recharge of groundwater with Class A reclaimed water.

6.2 Constructed Treatment Wetland Conclusion

Secondary polishing of Class A reclaimed water with constructed treatment wetlands in
some cases improves the water quality, while in other cases, contributes to the
degradation of the water quality prior to discharge to the aquifer. Of the tested analytes
(excluding temperature, pH, DO, and conductivity), seven (7) showed increased
concentration levels from the inflow structure to the RIBs, indicating an overall
degradation in water quality caused by the treatment chain. Of the tested analytes,
sixteen (16) showed decreased concentration levels from the inflow structure to the
RIBs, indicating an overall increase in water quality caused by the treatment chain.
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. Seven (7) of the tested analytes did not show any changes in concentration levels
{(including non-detected analytes), indicating either the tests are inconclusive or the
CTWs are ineffective in treating those constituents.

{t can be concluded that the CTWSs, rather than the reclaimed water, are contributing to
changes in the aquifer related to analytes other than TDS and chloride. As discussed
previously, this can be attributed to the elevated analyte concentration levels that occur
with CTWs due to wetland biological processes. Many of analytes sampled for can have
concentration levels that fluctuate widely within the natural system. Because of these
fluctuations, elevated analyte levels can be expected.

One trend that was observed is that different parts of the treatment chain provided better
treatment for certain analytes, while other portions of the treatment chain caused
degradation to water quality. Specifically, the sub-surface flow component of the CTW
treatment chain appears to be providing the highest level of treatment. The fish pond
component of the CTW treatment chain appears to be causing the highest levels of
increased analyte concentrations. These trends should be further evaluated to help
determine future treatment chain design for better overall reclaimed water quality
polishing.

Analysis of data collected for this GMP has shown the affects of using Constructed
Treatment Wetlands on Class A reclaimed water. While the sub-surface flow component
of the CWT treatment chain has been shown to be providing treatment, the majority of
analytes have higher levels coming out of the CTWs than were detected within the
reclaimed water. This indicates that further analysis of the existing data, collected as

. part of this GMP, should support the feasibility of using RIBs for direct recharge of the
aquifer with Class A reclaimed water.

6.3 Reverse Osmosis Conclusion

Testing of the treated water from the RO unit indicates an increase in water quality
through the use of the reverse osmosis treatment system. It can also be concluded that
the RO unit was effective at reducing chloride and TDS levels within the reclaimed
water. RO treatment will produce concentrations significantly below State Drinking
Water Standards MCL levels.
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Summary

Twenty-three private water-supply wells were sampled bimonthly for one year to define
nitrate concentrations in groundwater in a seven square mile area east of the city of Yelm.
Twenty-two of the sampled wells tapped the princtpal aquifer, the Advance Outwash
Agquifer that occurs at a depth of 70 to 100 feet below the ground surface. One sampied
well tapped the uppermost aquifer that is little used for drinking water because it is
considered susceptible to contamination from surface activities. Well samples were tested
for nitrate+nitrite-N, chloride, total dissolved solids, ammonium and fecal coliform.
Nitrate has migrated to the Advance Outwash Aquifer. Areas where mean
nitrate-+nitrite-N concentrations exceed 3 mg/L and 5 mg/L are identified. Concentrations
are not at alarming levels but-are high enough that additional nitrogen loading should be
prevented. Potential nitrate sources upgradient of the study area are identified. Wells
should be resampled in a few years to ensure that conditions have not deteriorated.
Long-term monitoring is recommended at Crystal Springs, a natural spring located one
mile north of Yelm. Water quality samples at Crystal Springs could be a useful indicator
for changes in groundwater quality for a portion of the area north of Yelm.
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Recommendations

1. Ecology should resample the same wells for nitrate in four to five years. Wells should
be sampled bimonthly or more frequently for one year. The data should be evaluated
relative to the baseline results of this study to determune if there is a trend in nitrate
concentrations.

2. A sampling program should be designed and implemented at Crystal Springs as part of
the monitoring for the wastewater reuse project. The discharge at Crystal Springs
appears to be a convenient sampling point that could indicate changes in groundwater
quality for a portion of the groundwater between the city of Yelm and Crystal Springs.

3. Potential sources of nitrate upgradieht of the areas of elevated nitrate concentrations
include: -
® onsite sewage systems

e the poultry farm south of Bald Hill Road and west of the intersection of Bald Hill
Road and Harris Road

¢ the poultry farm north of Bald Hill Road and north of the intersection of Bald Hill
Road and 110 Avenue

s the abandoned poultry farm on Baid Hill Road and southeast of the intersection of
Bald Hill Road and Harris Road

¢ the livestock auction yard north of Highway 507

The Ecology Southwest Regional Office (SWRO) should follow up with site
inspections and provide technical assistance to the poultry farms.

4. If better resolution of the nitrogen source locations is desired by the SWRO, Ecology
should establish a water-level monitoring program to define the groundwater flow
direction more accurately including seasonal variability. This program would require
identifying additional wells for water level measurements, surveying wellhead STETED
elevations to 0.1 feet, and monitoring water levels monthly for at least one year. E AL
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Joan LeTourneau formatted and edited the report.

0 The well owners allowed us to sample their wells; without their help this project would

not have been possible.
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Introduction

The City of Yelm is proposing to treat its wastewater to a high level and "reuse” the water
for irrigation at schools, parks and a proposed golf course; for recharge to groundwater
via infiltration ponds; and for constructed wetlands. The susceptibility of groundwater in
the Yelm vicinity to contamination is well established. In 1994, in response to elevated
nitrate concentrations in groundwater, the City of Yelm constructed a Septic Tank
Effluent Pump system, which pumps the primary treated effluent from septic systems in
the city to a central treatment plant (Skillings and Lewis, 1995). Because nitrate
contamination had been previously identified in groundwater east of Yelm (Tayne, 1996),
the Ecology Water Quality Program requested that the Environmental Investigations and
Laboratory Services Program conduct sampling to help define the extent of nitrate
contamination before the water reuse project starts. This report describes the methods
and findings of this baseline assessment.
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Site Description

Location

Yelm is located in southwestern Thurston County, Washington about 20 miles southeast
of Olympia. The city is situated on a northwest-southeast trending, flat-lying, glacial
outwash plain called the Yelm Prairie. The study area is located east of Yelm and
occupies about seven square miles (Figure 1). Within the study area, the City of Yelm
proposes to reuse treated wastewater on fields at two elementary schools, a park, and a
constructed wetland (Skillings-Connolly, 1995). However, most of the treated
wastewater will be applied to a future golf course, a part of the Thurston Highland
development in the upland about 2.5 miles southwest of Yelm, which is not in the study
area.

Regional Geology and Hydrogeology

Geology provides the framework within which groundwater moves. The vicinity geology
is characterized by a thick sequence of unconsolidated glacial deposits overlying
sedimentary bedrock (Mundorff, Weigle and Holmberg, 1955). Muitiple glacial advances
and retreats laid down the unconsolidated deposits. Most of the deposits in the Yelm
vicinity are a product of the most recent glaciation, the Vashon. Regionally Dion, Turney,
and Jones (1994) identified eight principal geologic units in northern Thurston County
(listed in order of increasing age): alluvium, Vashon recessional outwash and end
moraine, Vashon Till, Vashon advance outwash, Kitsap Formation, “penultimate™ glacial
deposits, undifferentiated unconsolidated deposits, and bedrock.

The principal aquifers in the region occur as saturated layers of sand and sandy gravel in
unconsolidated deposits. These layers readily transmit water and are sandwiched between
silty layers of relatively low permeability. As a result, the study area hydrogeology is
characterized by multiple water-bearing zones with depth. Dion, Turne; j and Jones (1994) .
identified the following three principal regional aquifers:

e alluvial and recessional outwash deposits
e advance outwash deposits
s “penultimate” glaciation deposits

The study area geology and hydrogeology are discussed in Results I.
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Methods

Monitoring Network

A groundwater-monitoring network was established using existing private water-supply
wells. Wells were inventoried from the following sources: US Geological Survey
Groundwater Information System, US Geological Survey Water Resource Division files,
well logs on file at the Ecology Southwest Regional Office, and Thurston County
Environmental Health well information.

Twenty-three wells were identified and selected for sampling. The locations of sampled
wells are shown in Figure 1. Well construction data for each of the sampled wells are
listed in Appendix A, Table A-1. The depth of sampled wells ranged from 21 to 119 feet
with a mean depth of about 90 feet. Wells were sampled for nitratetnitrite-N, ammonium,
chloride, total dissolved solids, and fecal coliform bactenia. Sampling procedures are
described in Appendix B. Wells were sampled bimonthly (every other month) for one year
from April 1996 through February 1997. Static water levels were measured at 16 wells.
The wellhead elevations were estimated from 1:24,000 topographic maps with 20-foot
contour intervals.

Hydrogeologic Characterization

The stratigraphy of the study area was defined using dnilers’ logs for 55 wells with
verified locations. Elevations of the tops and bottoms of hydrogeolgic units were
determined based on lithologies described on the drill logs and are shown in Appendix A,
Table A-2. Because conditions are inferred by extrapolating between well locations,
actual conditions may vary from those portrayed. Also, the density of wells varies
spatially and drillers’ logs vary in quality, therefore the hydrogeology of some areas is
better defined than others. Lithology data were managed and hydrogeolgic profiles were
prepared using ROCKWARE UTILITIES™ software:
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Results |. Study Area Hydrogeology

General

The hydrogeology of the study area is complex. Five hydrogeologic units, three aquifers
and two aquitards, are identified beneath the study area to a depth of 150 feet. The
aquifers consist of sand and sandy gravel which readily transmit water and are designated
as the Recessional Qutwash Aquifer, Advance Outwash Aquifer and the Deep Aquifer.

Aquitards generally have a substantial silt or clay component or are “cemented” and do
not transmit water as readily as the aquifers. They act to hydraulically separate aquifers,
although in most cases the aquitards provide only a partial barrier to flow between water-
bearing zones. For this report the aquitards are designated the Upper and Lower
Aquitards. The subsurface relationships of the hydrogeologic units are shown in
hydrogeologic profiles Figures 2 and 3. The occurrence and properties of the
hydrogeologic units are described below in order of increasing depth.

Recessional Qutwash Aquifer

The Recessional Outwash Aquifer is the uppermost aquifer in the study area. It
represents the saturated portion of the Vashon recessional outwash-deposits mapped by
Dion, Turney, and Jones (1994). Recessional outwash was deposited by glacier meltwater
as the Vashon glacier retreated and consists of loose mixtures of sand and gravel. The
deposits are nearly continuous beneath the study area and range up to 25 feet thick. One
well (T17N/R2E-20N03) that tapped the Recessional Outwash Aquifer was sampled for
this project. The aquifer is recharged primarily by infiltrated precipitation. Generally, the
groundwater flow direction is probably northward toward the Nisqually River, however
localized flow pattemns will develop as a result of variations in infiltration and recharge.

Upper Aquitard

The Upper Aquitard acts as a partial hydraulic barrier between the Recessional Qutwish
Aquifer and the underlying Advance Outwash Aquifer. Drillers refer to this unit as “clay
and gravel”, “hardpan”, or “cemented gravel”. The Upper Aquitard is probably the same
as the Vashon till as defined by Mundorff, Weigle, and Holmberg (1955) and Dion,
Tumey, and Jones (1994). Vashon till was deposited directly and overridden by the
advancing glacial ice. Typically Vashon till consists of a compacted, concrete-like mixture
of clay, silt, sand and gravel that transmits water poorly. The unit ranges in thickness from
20 to 30 feet and underlies much of the study area but may be absent locally.
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Discontinuous, water-bearing lenses of sand and sandy gravel occur within the till which

can provide enough water for a domestic well. These lenses have limited lateral extent .
and typically are less than five feet thick. No wells sampied for this project were

completed in these discontinuous lenses.

Advance Outwash Aquifer

The Advance Qutwash Aquifer is the principal aquifer in terms of use in the Yelm area.
Twenty-two of the 23 wells sampled for this project obtain water from this aquifer. This
aquifer continuously underlies the study area and consists of sand and gravel deposited by
glacial meltwater ahead of the advancing glacier. The deposits typically range from 10 to
50 feet thick. The top of the aquifer usually occurs at depth of about 70 to 100 feet below
the ground surface.

The aquifer is recharged primarily from infiltrated precipitation and leakage from the
overlying Recessional Qutwash Agquifer. Figure 4 shows water leve! fluctuations in five
wells completed in the Advance Outwash Aquifer over the study period. The seasonal
water-level fluctuation ranged from about six to 13 feet. Water levels were highest in the
late winter and spring and lowest in late summer and fall.

Figure 5 shows the groundwater-flow pattern for the Advance Outwash Aquifer. The
map was constructed from water-level elevations measured in 16 wells in April 1996.

The groundwater-flow pattern is strongly influenced by the Nisqually River. In the -
southern portion of the study area groundwater flows northwestward but swmgs westerly
asit approaches the river. :

Lowé'r Aquitard

The properties and the distribution of the Lower Aquitard are not well defined. Only five
of the wells used to define stratigraphy penetrate the entire thickness of the Lower
Aquitard. The Lower Aquitard separates the Advance Qutwash Aquifer from the Deep
Aquifer. The Lower Aquitard was identified only in the north-central:portion of the study
area. Its thickness is variable ranging from less than 5 feet to greater than 60 feet. The
aquitard consists of hardpacked silty or clayey sandy gravel and may be equivalent to the
Kitsap Formation. However, there is disagreement about the presence and distribution of
the Kitsap Formation in the Yelm area. Noble and Wallace (1966) did not identify the
Kitsap Formation in well logs near Yelm but Dion, Tumey and Jones (1994) indicate that
the unit continuously underlies the study area. Also, because the Kitsap Formation
represents lake, swamp and floodplain deposits it should consist predominately of siit and
clay.
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Deep Aquifer

Little is known about the occurrence and distribution of the Deep Aquifer in the study
area; only five of the 55 well logs used for stratigraphy reached the Deep Aquifer. The
Deep Aquifer consists mostly of sand and gravel. The Deep Aquifer may be equivalent to
the outwash deposits of an older glacial advance, called the “penultimate” glaciation
(Dion, Turney and Jones, 1994). No wells tapping the Deep Aquifer were sampled for

this project.
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Hydraulic Conductivity

Hydraulic conductivity is a measure of the ease that water moves through an aquifer.
Under most circumstances, it is one of the most important factors that affects the rate that
groundwater moves. Typical hydraulic conductivities for coarse glacial sediments such as
the deposits that occur in Yelm range from 2.8 to 2,800 feet/day (Fetter, 1980).

For this study we estimated hydraulic conductivity from 76 well-yield tests using the
method described by Bradbury and Rothschild (1985). This method is an iterative
solution to the Theis equation with modifications for partial penetration and well loss.
Well construction information and test data for the hydraulic conductivity estimates are
listed in Appendix A, Table A-3. The hydraulic conductivity resuits are summarized in
Table 1. The results show that hydraulic conductivity varies substantially vertically and
horizontally. For each aquifer the geometric mean is considered the best estimate of
central tendency for hydraulic conductivity results (Freeze, 1975). The geometric means
for each aquifer are listed in Table 1.

Table 1. Summary of Hydraulic Conductivity Results.
(Units = feet/day)
Geometric Number of

Aquifer Name Minimum Maﬁmum Mean Tests/Wells
Recessional Outwash 4,800 66,000 18,000 2/1
Lenses in Vashon Till 47 6,800 370 1§/ 15
Advance Qutwash 10 12,000 87 42/42
Deep 22 380 72 16/11

Groundwater Velocity
Groundwater velocity can be estimated using Darcy’s Law:
- v=-K(dWdL)/ne

where, _

v = the average linear groundwater velocity (feet/day)
K = hydraulic conductivity (feet/day)

db/dL = hydraulic gradient (dimensionless)

n. = effective porosity (dimensionless)
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From Darcy’s Law the average groundwater velocity for the Advance Outwash Aquifer is
expected to range between 0.2 and 200 feet/day. Thus is based on:

e a hydraulic gradient of 0.004 (from Figure 4, 50 feet/12,300feet)
o an effective porosity of 0.25, and
¢ the hydraulic conductivities listed in Table 5.

The best estimate for the average groundwater velocity of the Advance Outwash Aquifer
is about one to two feet/day using the geometric mean of the hydraulic conductivity
(87 feet/day).

Wert (1989) reported a dye test conducted in the 1960s by Milt Johnson, retired water
master for the City of Yelm, that had some remarkable resuits. Two gallons of dye were
placed in a city well and dye was observed in Crystal Springs, about 6600 feet north of the
well location, less than 12 hours later. This corresponds to a groundwater flow velocity of
13,200 feet/day. This veloctty is substantiaily greater than the average velocity of one to
two feet/day estimated using Darcy’s Law.

Assuming that results of the dye test are descrbed accurately, a possible explanation for
the difference in the velocities obtained from the dye test and from the Darcy’s Law
calculation is that there is a preferred groundwater flowpath that connects the city well to -
Crystal Springs. . Considering the meltwater origin of the deposits in Yelm, this pathway
could be a buried stream channel that might consist of coarse gravel with little or no sandy
matrix material. Such a deposit would have very high hydraulic conductivity. The lateral
extent of this zone is not known but based on the hydraulic conductivity results from
well-yield tests, it appears to have limited extent.
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Resuilts Il. Water Quality

Quality Assurance

Quality assurance results are shown and summarized in Appendix C. Accuracy and
precision of laboratory results were estimated using matrix spikes, laboratory duplicates
and calibration standards. Blind field duplicates were used to estimate overall sampling
and laboratory precision. Based on the quality assurance sample, all water quality data are
considered acceptable for use.

Nitrate + Nitrite-N

All water quality results for this project are listed in Appendix D, Table D-1.
Nitrite+nitrate-N results are summarized in Table 2. Nitrite+nitrate-N concentrations for
all wells over the study period ranged from a minimum of 0.13 mg/L to a maximum of
10.1 mg/L. The mean concentration for ail wells was 3.2 mg/L.

The Drinking Water Standard (Maximum Contaminant Level, MCL) for nitrate is 10 mg/L
for public water-supply systems (Chapter 246-290,-291 WAC). Only one well
(YE28R04) had a concentration exceeding 10 mg/L (10.1 mg/L) and this occurred for one
sampling event. The mean concentration over the study period for well YE28R04 was

8.6 mg/L.

The distribution of mean nitrate+nitrite-N concentrations is shown in Figure 6. In general,
upgradient concentrations are less than about one mg/L and concentrations increase
downgradient. The observed elevated nitrate concentrations in the downgradient direction
confirm that nitrogen loading is occurring between the upgradient and downgradient wells.
Hachured areas on Figure 6 approximate where mean concentrations exceed 3 mg/L and

5 mg/L. Nearly half of the Advance Qutwash Aquifer within the study area has
nitrate+nitrite-N concentrations exceeding 3 mg/L and about 10% of the aquifer
concentrattons exceed 5 mg/L.

Figure 7 shows nitrate+nitrite-N concentrations for six wells over the study period.

With the exception of well YE20R04 the data show little seasonal variability. At well
YE20R04 the concentrations were highest in late winter/early spring (at the beginning and
end of the study) and lowest in the fall.
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Table 2. Nitrate+Nitrite-N Results Summary, April 1996 through February 1997.

Site ID Mean Minimum  Maximum Difference Depth Top Depth Bottom  Aquifer
YE20A02 4.73 3.49 6.30 2.81 55 B 55 RO/AQ
YE20F03 - 2.97 2.76 3.16 0.40 1153 1153.3 AO
YE20K05 5.34 5.00. 6.44 1.44 119 119 AQ
YE20NO3 35 2.56. 4.48 1.92 21 21'RO
YE20Q01 5.98 424 8.15 391 70 90:AQ
YE20Q04 595 4.89: 7.65 2.76 58 58 AO
YE28M04 0.47 0.43° 0.50 0.07' % 96 AO
YE29A05 0.37 0.28 0.70 0.41 106 106 AQ
YE29A07 6.22 4.94 7.34° 2.40 101 101 AO
YE29B04 2.86. 1.74. 4.47 273 85 85 A0
YE29C04 6.16 4.57 9.79. 3.22 100 100 RO‘AQ
YE29J03 . 0.76 0.69¢ 0.86 0.17 96 96 AO
YE29R04 863 6.77 10.10 333 100 100.A0
YE29R05 341 3.14 3.61 047 85 85'A0
YE30E04 0.47 0.41 0.54, 0.13° 97. 97-AO
YE30HO05 2.00 1.ip! 2.58 - - 1.48: 42 491A0
YE32A03 0.53, 0.50, 0.57 0.08 80 80'AQ
YE32G03 0.15. 0.13. 0.19: - 0.05 83 93'A0
YE32H02 1.02- 0.94! 1.20 0.26 80 80:AQ
YE33B04 5.21, 4,11 6.14, 2.03. 118 118:AOQ
YE33B0S 2.50 2.30: 2.63. 0.33; 118 118'A0
YE33D08 3.24: 2.44. 3.95 1.511 105 105 AO
YE3I3INO3 0.62. 0.49 0.70 0.22: 109 109 AQ
Mean= 318 ' 1.48! 89 90’
Minimum= 0.13 '

Maximum= 10.10;
RO= Recessional Qutwash Aquifer

AQ=Advance Outwash Aquifer
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Figure 6. Mean Nitrate+Nitrite-N Concentrations for the Advance Outwash Aquifer.
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Total Dissolved Solids (TDS)

Total dissolved solids (TDS) concentrations ranged from 67 to 158 mg/L with 2 mean of
110 mg/L. For groundwater these represent fairly low concentrations and are probably a
function of rapid groundwater movement in the Yelm area and the proximity to recharge
sources. The Drinking Water Standard for TDS is a Secondary MCL and is 500 mg/L
(Chapter 246-290 and 291WAC). A Secondary MCL is not health based but instead is
based on aesthetics such as taste, odor or staining.

Chloride

Chloride concentrations ranged from 1.2 to 17.3 mg/L with a mean of 4.9 mg/L.. Chloride
is considered a good tracer in groundwater because it is readily soluble in water and does
not adsorb to soil particles. It is naturally occurring but is also present in human and
animal wastes. The Secondary Drinking Water Standard for chloride is 250 rng/L
(Chapter 246-290 and -291WAC).

Ammonium-N

Ammonium-N was detected in two wells for one sampling event for each well. Both
detections, 0.014 and 0.015 mg/L, were only slightly above the method detection limit,
0.01 mg/L. Ammonium is an indicator of animal and human waste loading. Because
ammonium does not readily move through groundwater, its presence in groundwater
usually indicates proximity to a source area.

Fecal Coliform Bacteria

Fecal coliform bacteria were not detected in any samples during the study period. The
presence of fecal coliform bacteria in groundwater usually indicates proximity to the
source area.
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Discussion

Groundwater quality in the study area is generally good. The susceptibility of the
Recessional Outwash Aquifer to contarmination is widely recognized by local well drillers
and the public. Only one active well was found that obtained water from this aquifer.
This well was used for irrigation and not drinking water. Most new wells in the area are
completed in the Advance Outwash Aquifer or deeper aquifers. The nitrate
concentrations in the Recessional Outwash Aquifer are largely unknown but because the
aquifer is so shallow they are probably high locally. The one well sampled for this study
that tapped the Recessional Outwash Aquifer had a mean nitrate+nitrite-N concentration
of 3.5 mg/L.

Nitrate has migrated to the Advance Outwash Aquifer that occurs at a depth of 70 to

100 feet below the ground surface. Areas where nitratetnitrite-N concentrations exceed
3 mg/L and 5 mg/L in the Advance Qutwash Aquifer are shown in Figure 6. Using the
potentiometric map (Figure 5) to define flow direction it is possible to identify the general
area, upgradient of the elevated nitrate, where the nitrogen sources are located. Potential
nitrogen sources within this area include:

e onsite sewage systems

» the poultry farm south of Bald Hill Road and west of the intersection of Bald Hill
Road and Harris Road

¢ the poultry farm north of Bald Hill Road and north of the intersection of Bald Hill
Road and 110™ Avenue ,

¢ the abandoned poultry farm on Bald Hill Road and southeast of the intersection of
Bald Hill Road and Harris Road,

¢ the livestock auction yard north of Highway 507

The presence of a preferred groundwater flowpath in the area north of Yelm is significant
from a water quality perspective. A zone of hydraulically connected groundwater flows
toward the preferred flowpath and eventually discharges at Crystal Springs. Water quality
sampies at Crystal Springs could be a convenient and cost-effective means to indicate
changes in groundwater quality from this zone. However, because the areal extent drained
by the preferred flow zone is not known, possible correlations of changes in groundwater
quality with source activities are limited.
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APPENDIX A

Table A-1. Well Construction Data for Sampled Wells.

Table A-2. Elevation of the Top of Hydrogeologic Units.
Table A-3. Yelm Wells Specific Capacity Tests and Hydraulic Conductivity Results.

Table A-4. Water-Level Elevations, April 1996.



WELLDATA XLS

Table A-1. Well Construction Data for Sampiled Yelm Wells.
T Altitude i X N Static Wiitel'- o
7777 | statePlane | State Plane MSL Date “Open Water Bearing
Local ID X Y | (Feet) | Drilled | Interval | Level | Zone Remarks
TI7N/R2E-20A02 1478588 596152 340{12/23/92 55 30]A0 Unconfined
T17N/R2E-20F03 1480866 ~ 565967 335|04/24/89 115.3 32|1A0 Unconfined
T17N/R2E-20]02 1482642 593977 340[10/1/89 53-58 36|TILL Water level only.
T17N/R2E-20K05 1480245 594357 " 345/03/10/83 - 119 44|AO ‘
T17N/R2E-20N03 1479470 592765 3431960's 2] 13|RO Unconfined
T17N/R2E-20Q01 1481838 593172 340{11/25/78 90 40jA0
T1TN/R2E-20Q04 1480202 593991 350109/25/73 58 391A0
T17N/R2E-28M04 1483648 589043 360107/06/93 96 59|A0
TITN/R2E-29A05 1483465 501308 350[06/30/95 106 56|A0
TITN/R2E-29A07 1482347 591980 350[04/23/85 101 40]A0
T17N/R2E-29B04 1482532 590351 35016/1/05 85 ---|AO " {Depth reported.
TITN/R2E-29C03 1479974 591704 348/07/19/84 40-80 31[AO Sampled once.
TI7N/R2E-29C04 1480929 591605 348]917/79 100 38|AO
TI7N/R2E-29]03 1482502 588640 357|08/06/86 96 36|A0
TI7N/R2E-29R04 1483135] 587912 365(04/23/94 100 331A0
TITN/R2E-29R05 1482006 587996 362101/11/95 85 25.8|AO
TITN/R2E-30E04 1472870 589934 162{04/15/92 97 29|A0
TI17N/R2E-30H035 1475196 588855 362|06/22/87 49 271A0O
TITN/R2E-32A03 1482263 586412 3603/28/75 80|  42|A0
T17N/R2E-32G03 1480739 583955 362]09/02/92 03 J2]A0
T17N/R2E-32H02 1483167 585260 360]04/20/84 80 28|AO
T17N/R2E-33B04 1487842 586405 _385{10/04/94 118 591A0
T17N/R2E-33B0S 1486512 584862 390]06/10/86 118 48|A0
TITN/R2E-33D08 1484463 585684 370012/14/88 105 43tA0
T17N/R2E-33N03 1486079 580520 430]05/19/92 109 75|A0O
RO= Recessional Outwash Aquifer - o B -
AO= Advance Outwash Aquifer B o T 1 R




WELLZONE

Table A-2. Elevation of the Top of Hydrogeologic Units.

WelllD  JAquifer | X | Y | RO | TILL |Inter-TILL| TIiLL | A0~ |LAQTRD| DEEP |D.AQTRD| BOTTOM
17N/Q2E-19NO1 AQ 1473978] 593307.8 345 334]- - 310 283]- - . 282
17N/2E-20A02 AO 1478588] 596151.6(- ‘ - - - 340|- - - 285
17N/Q2E-20C04 DEEP 1480660| 597072.3 331)- - 310 264 2261- 213
17N/O2E-20F03 AQ 1480866| 595966.6 335(- - 313)- - - 291
17N/O2E-20J02 TILL 1482642 593977.4 340 30 2891~ - - - - 282
17N/02E-20504 DEEP 1482642) 593977.4 340 300 289 282 246 190 173}- 145
17N/02E-20J05 AQ 1482792y 5936113 340 324 263 259 254|- - - 223
17N/O2E-20K05 AO 1480245| 594357.3 345 319}- - 267|)- - - . 226
17N/02E-20L.05 AO 1482565| 593433.1 355 315 295 264}- - -
17N/02E-20N03 RO 1479470 592765.1 343|- - - - - - - 322
17N/02E-20P03 AO 1479471 592271.4 345 332|- - 304)- - - 247
17N/02E-20Q01 AO 1481838| 593172.4 340 333 298 295 248]- - - 237
17NAOZE-20Q03 AO 1480693 593295.1 350 332)- - 266 238)- - 235
17NA2E-20Q04 AO 1480202} 593990.9|- 350]- ] - 294|- - - 288
17N/02E-28E03 AO 1483620] 589389.1) 362 330]- - 270]- G - 247
1TN/O2E-28M04 AQ 1483648| 589043.4 360 141|- - 282|- - - 264
17N/02E-28R02 AO 1488184 586996.3 380)- - 3638 357 - - 266
17N/O2E-29A05 AQO 1483465| 591308.5 350 316)- - . 278 242|- - 230
17N/02E-29A06 AO 1482806] 590831.8]- 360)- - 265}- - - 252
17N/02E-29A07 AO 1482347| 591980.5|- 350¢- - 2601- - - 249
17N/Q2E-29A08 DEEP 1483185 591328 360 319 303 298 250 239 202 197
17N/02E-29B01 DEEP 1481718] 591938.6 348 343)- - , 268 248 223 214 208
1'TN/O2E-29B02 DEEP 1482450] 590467.4 350 336 315 245 2351- - - 212
17N/02E-29B05 AO 1481178| 591967.2 348 334- - 318 295)- - 288
17N/02E-29C04 AO 1480929| 591604.9|- - - - 3481- - - 248
17N/O2E-29C02 AQ 1479788| 592048.6 348 339]- - 272]- - - 265
17N/02E-29C03 AO 1479974| 591703.8]- 348]- - 308]- - - 260
ITN/OZE-29HOIDI1 |DEEP 1483714 590870.2 360 330}- - 270 266|- - 202
1TN/2E-29)03 AO 1482502] 588640.4]- 357 289 282 272)- - - 261
FIN/O2E-29J04 AO 1482785| 588548.6 360 336 323 318 2833- - - 253
17N/02E-29R04 AO 1483135| 587911.6|- 365]- - 301} - - 265
17N/Q2E-29R05 AO 1482006] 587995.9 362 362|- - 284 277]- - 278
17TN/O2E-29R06 AO 1482495 587659.3 358 330 307) 294 286]- - - 264
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WE.)NE

Table A-2. Elevation of the Top of Hydrogeologic Units. ,

C T WelliD T | Aquifer [ X Y RO | TILL |inter-TILL| TILL {™ A0~ |L.AQTRD| DEEP |D.AQTRD| BOTTOM
17N/02E-30E04 AQ 1472870| 589934.2]- 362 307 298 272 265|- - 262
17N/02E-30H05 AQ 1475196] 588855.3]- 362|- - 325]- - - 313
17N/02E-30K04 AQ 1475593| 588323.8 362 315)- - 308]- - - 286
17N/02E-30K06 AO 1476373| 588665.8(- 362|- - 315)- - - 304
17N/02E-30N02 AQ 1473567| 588228.9 390 365]- - 265}- - - 250
17N/02E-30M02 AQ 1472977 588892.6|- 360 41 37 284|- - - 257
17N/02E-31G03 DEEP 1475312} 586188.2}- 4553- - 420 325 317}- 275
17N/O2E-32A03 AQ 1482263| 586411.6 360 I3N- - 288(- - - 275
17N/Q2E-32G02 AO 1480374 584000.4|- 360(- - 337]- - - 288
I 7N/O2E-32G03 AO 1480739| 583955.1]- 362(- - 342|- - - 269
17N/02E-32G04 AO 1481673] 585267.3]|- 168|- - 315]- - - 295
17N/02E-32H02 AO 1483167] 585260.2)- 360]- - 292|- - - 280
17N/02E-32J01D1 AO 1483545} 583446.8 374 358 346 329 314)- - - 274
17N/Q2E-32P01 AO 14793731 582330.3 375 310}- - 275]- - - 243
I7N/02E-31B04 AO 14878421 586405 385 380]- |- 287|- - - 265
17N/02E-33B035 AQ 1486512| 584861.8 390 383 333 327 280)- - - 272
17TNA2E-33D03 AO 1484463| 585684.4 370 364 319 308 292 265|- - 262
17N/02E-33G01 AO 1486479| 584966.8 390 378 i 304 280 270]- - 267
17N/O2E-33IK05 AO 1487453 583414.6 371 343|- - 116 301}- - 291
17N/Q2E-33L03 AO 1485566] 583276.9]- 368]- - 323|- - - 308
17N/02E-33N03 AO 1486079] 580519.8}- 430]- - 343 321)- - 313
17N/02E-33N06 AO 1486294| 580316.9|- 440|- - 362 3481- - 344
RO= Recessional Outwash Aquifer - B o L I R
AO= Advanced Outwash Aquer B L I L
DEEP=Deep Aquifer | ) B -
L.AQTRD= Lower Aquitard. ]
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Appendix A-3. Well-Yield Tests and Hydraulic Conductivity Results,

Well |Static Test  |Test - Kti;lifer Open ) Hydraulic Open
o Dia. |IDTW  |DTW |Duration |Q Thickness |Interval Storage| Well| Conductivity [Interval u
Well ID _|(n.) |(Feet) |(Feet) |(Hours) |(GPM)|(Feet) (Feet) |Coefl. |Loss|(ft/day)  ‘{Depth ' {Zone
17N2E-19 | 8 - 221" 30 18] 30 1] 067] 000i] 1] 255 93{A0
I7NRE-19C | 8] 200 40| 1} 58 10| 10/ 0.00l| 1 58.2(48-58 |TILL _
1INRE-19C | 6f 30| 40| 4| 20 5| 05| o001 1] T 169] e0|TILL
I7TNRE-1I9H | 6 60 ool 1] 60 6 05| 0001 I 118  140{DEEP
17N/2E-19H05 6 19/ 20 2| 37 I 5| 025 1 886(29-34 |TILL
17N/2E-19101 6 19 R 1| 40 41 05 025 1 ©431]  L6O[TILL
17N/2E-19J02 6 23y 3] i 12 22 0.5 0.001] 1 168 45|TILL
17NR2E-19007 | 12| 18] 168 7|  240| 15 15| o001 1|-  22.4\233-243,|DEEP
17N2E-19NOL | 12| 25.5| 25.62 1| 540 27 10 025 1|DNC 50-60 |AO
17N/2E-19N01 12 25.5] 25.62 4| 540 27 10 025 1{DNC AO
17N2E-19NO1 | 12| 272 2736 4] 550 27 10| 025/ 1|DNC '150-60 |AO
I7N/2E-19N02 | 12| 25.02f 30.22 1| 1250 31| 1065 025 I[DNC 15261 [AO
17N/2E-19N02 12| 25.02} 30.22 4| 1250 311 10.65] 025 I|DNC _ [52-61 |AD
17N/2E-19Q01 6 6 [ 24 15 5 05/ o025 1 222 33| TILL
17N2E-19Q01 | 6 6| 14l | 24 51 05 025 | Ll 33|TILL
17N/2E-20B 6 40| 90 1] 60 19| 05| ooolf 1 127| 114|A0
17N/2E-20B 6 58] 86 1| 20 10 05| o001 1 599 120(A0
17N/2E-20C 6| 26| 56 K 10 1.5 05| o000l 1 432  705/A0
17N2E-20C | 6l 26| 265 1l 20 115 05 0001] 1 3740; S35(TILL
17N/2E-20C04 6 60| 63| I 3 13 05| 000f; 1 917 113]A0
17N2E20D0 | 6| 18] 35 1 155 10| 05 0001 1| 743|  64|AO
17N/2E-20D | 61 96| 107 ] 4 13 0.5 0001 1 32.9 114|A0
17N/2E-20G6 | 6| 60| 85 1S s6| 05| o001 1 947 116{A0
17IN2E-20G | 8] 20[  46] 1 12 370 067 000t 1| 419 650
17N/2E-20G 6] 52| 81| 1 15 _12] 05 oootf 1j - 457 103[A0
I7TN2E-20G | 6 5 70 110 57 05| ooolj 1|  453] 104/A0
17N2E-20002 | 6 36| 41| i 12 7 s| 0001 1| 77.8(53-58 |TILL
17N/2E-20J04 6 43 53 1| 20 28 5 0001 I 43.4/190-195 |DEEP |
17N/2E-20J05 6 51 69 1 15| 31 05{ o001l 1l 106 117(A0
ITN/2E-20K05 | 6 44 56 I 20 41 0.5] 0001 1 236 119|A0
17N/2E-20L05 6 22| 80 I 7 31 0.5| 0.001] 1 15.3 91|AO




Appendix A-3. Well-Yield Tests and Hydraulic Conductivity Results.

|Well |Static Test |Test Aquifer |[Open | {Hydraulic Opeh

Dia. [DTW DTW |[Duration |Q Thickness |IntervalStorage Well Conductivity Interval|
Well ID (In.) |(Feet) |(Feet) |(Hours) |(GPM)|(Feet) (Feet) [Coeff. |Loss|(ft/day)  |Depth |Zone
17N2E20N [ 6 23] 25 1] 30 10]  o5] oo01] 1 ~1330]  40[TILL
ITN2E-20N03 | 8|  13] 15 24| 110 3| 067) 025 1 4800 21RO
17N/2E-20N03 | 8 13} 13.17 24| 110 8| 067, 025 1| 65900  2i|RO
I7NaE20Q01 |6 T es| M| is| | i) el i i0/76:90, |a0
i7N2B20004 | | T ae T Tl a6l Al as| Toaon N[ TdEselao
I7N2E-2ILOL | 6| of 68 1" 10 7105 0001 1| 109 79|A0
17N/2E-28D 6 41 se| 1 300 97| 05| 025 1| 376  138|DEEP
I7NBE28D” T ol o] s T T Tel AT o8 0as| i T 63| @miL
17NRE-28E02 | 6| 80| 110 1| 40] 25 05| 000t 157| _ 161|DEEP
17N2E-28E03 | 6| 65 110 110 23 05 0001 1 250 115|A0
I7N2E-28E04 | 6| 30| 65| 1} 20 17 -5 0001 1| 12.9(67-72_ |AO
17N/2E-28F 6 o 15 2l 40 20 os| ooot] 1| 2917 110lA0
17N/2E-28i 8 K] 1] 450 24| 1450 0001 1 86.7]154.5-16| DEEP
17N/2E-28] 8 13| 7 3| 450 24| 145 0001 1| 86.2{154.5-16|DEEP
1IN2E-28] 8 13 80 24| 450 24| 145 0001 1 91.6(154.5-16| DEEP
17NRE-28M02 | 6| 45| 57 15 1417 05| 0001] 1 18| 77|AO
17NRE28MO4 | 6| 59| 75 T i8] 05| 0001 1 714 . 96lA0
17N/2E-28M05 | 6 27| 51 1| 50 15 5| 0001 1 51]148-153 | DEEP
17N/2E-28M05 | 6 27| 83| 2[ 50 5 5 0001 1 48.3!148-153 |DEEP
17N2E-28M05 | 6| 27| 535 3] 50 15\ 5] 0001 1 48.2/148-153 |DEEP
17N2E-28M05 | 6 27| 53.55 4 50 is 5| o001 1| 48.7!148-153 IDEEP
17N/2E-28MO06 6 43| 80 THRE 27| 05| 0001 ! 48.8|  118{A0
1IN/2E-28N 6 35 60| 3 a0 4 05| 0001 1 140]  160|DEEP
17N/2E-28Q 8 52| 104 4 105 9f "5 0001 1| 589]  33]A0
I7NE-28RO0L |\ 8| 49\ 49s| - i} 60| CHi) " 75|Towel) i) 7T3830/7681 TAO
1IN2E-28R01 | 8 49| 495 1|60 11| 067] 000i] 1| 8250,  76/AO
17NRE-29A06 6 59 74 1|10 13] 05 oo01f 1 _60.8]  108jA0
17N2E-29B02 | 6/ 37| 97 R 23| 0.5 0001] 1| 282 138|DEEP_
17N2E29B05 | 6 i5| 40 1t 23 05| 0001 1] 498 50{A0
17N/2E-29C02 | 6| 28 70 [ 10 7 os{ o001 1] 179| 80/A0
17NRE26C03 | 81 31| as (| 30 a8 40| oo01| 1 9.6/40-80 A0




Appendix A-3. Well-Yield Tests and Hydraullc Conductivity Results.
T Well_ Stauc Test |Test Aquifer  |Open Hydaﬁl_ic —6pen
T Dia. DTW DTW |Duration {Q Thickness |Interval Storage Well C_On(“]-lElml;'l()-(- lrﬁeﬁa T
WellID " |(In.) |(Feet)  |(Feet) |[(Hours) |(GPM)|(Feet) (Feet) |Coeff. |Loss (l‘tfilay) l)epth " |Zone
[7NRE29C04 [ 6] 38 71 1] 15 62 05[] 025 1] 736]  100[AO
17N2E-29HO1 | 8 26| 33 3 40 4| _067] o001 1 438  94/A0
17N/2E-29] 6 55| 8 1| 20 7] 05| 0001 1) 51.6|  100|A0
17N/2E-29]01 6 30 60 1| 20 6| 05| 0001 | 50.9 96/A0
17NRE29104 | 6 26| 69 1l 30 41 os] oo0l| 1| 986l 107/A0
I7NRE29Q | 6 170 45 1| 15 12 05| 0001 1 414 58| TILL
17N2E-29R01 | 6 128 en 2 8 12| 05 0001 1 12.8 76|A0
| 7N/2E-30F03 6 80f 101 1| 40 6 05| 000! 1 151} 138|DEEP_
I7N2E30N02 | 8 40 96 2| 30| 8 067 0001 1] 305 136|DEEP
17N/2E-30R01 6 o8] 104 |15 2| 05] 0001l 1| 3000 118{AO
17NRE31HO | 6| ss| 75| 1] 20 6 05| 000l 1) 774] - 99]A0
17NRE-31H04 | 6 36| 36.5] 1|20 st 05| 0001 1 ~3600]  60|TILL
17N/2E-32K01 | 6 9| 905 1| 60 5| 05| 0001 1 11600 105|A0
17N/2E-33A02 6 55| 65| 1| 30 4 os| 0001 1 256  127|A0
{ 7N/2E-33N0I 6 54| 70| 1| 8 12[ 05| o001 i 44.2 gojac
17N2E34F02 | 6 43| 48 1} 20 4] 05| 025 1| 2570 SBITILL
1 7N/2E-34G02 6 30| 305 {30 3 05] o001 1 6770]  SO|TILL
17NAE-3402 || 6| 28] 36| 1 is| 5| " o3| ooor| 1f 67|  40|TILL
I7N2E-34N01 | 8] 43| 59 1| 45 11| 067/ 0001 1 171{  97|A0
DNC= Did not converge, no solutlon e




calcui

Table A-4. Water-Level Elevations, April 1996 |

|
i | Measuring |
. Point | Depthto Water-Level
f ! Elevation | Water . Elevation

| Well ID | State Plane X i State Plane Y | (MVISL, Feef) | (Feet) {(M>SL Feei)

YE20A02 1478588: 596152; 3440: 20.07: 31535
YE20F0Q3 1480866: 595967: 335: 28.83 306.17
YE20K05 1480245 594357 345 26.63 318.37
YE20N03 1479470 5927635: 343 7.48: 335.52
YE200Q04 1480202; 593991; 350 26.03 323.97
YE28M04 1483648! 589043/ 360; 22.44; 337.56
YE29A07 1482347 591980 350! 36.27 31373
YE29R05 1482006! 587996, 362} 16.87: 345.13
YE29R04 1483135i 587912 365! 27.5: 337.5
YE30EQ04 14728701 589934: 362 25.18 336.82
YE30HO05 1475196: 588855! 362 24.42; 357.58
YE32A03 14822631 586412 360 14.79: 34521
YE33B04 1487842! 5864035 385! 27.37: 337.63
YE33INO3 1486079: 580520 430! 68.1. 3619
YE20J02 1482642! 593977 340! 33.88! 306.12
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APPENDIX B

Sampling and Testing Procedures

Samples were obtained using standard groundwater sampling procedures for the
parameters to be tested.

Water levels were measured in each accessible well prior to sampling using a commercial
electric probe. Measurements were recorded to 0.01 feet and were accurate to 0.03 feet.
Well volumes were calculated using the height of water in the well casing above the
bottom of the well. '

Wells were purged a minimum of three well volumes and until specific conductance, pH,
temperature measurements stabilized (changes of 10% or less between well volumes).
Meters and precision for field parameters are listed in Table B-1. Samples were placed in
bottles-obtained from Manchester Environmental Laboratoryv. Bottle materials and
preservatives for the target analytes are listed in Table B-2.

Table B-1. Field parameters, meters, and measurement precision.

Parameters Meter Precision
Specific Conductance Beckman 10 micromhos/cm
Conductivity Bridge 7
pH Orion Model 9107 0.1 Std Unit
Temperature Orion Model 9107 : 0.1°C

Table B-2. Bottles, holding times and preservatives for Yelm target analytes.

Parameter Bottle Holding Preservative
Time
Nitrate+Nitrite-N 125 mL clear, w/m 28 days Sulfuric acid to
polyethylene pH<2, Cool to 4°C
Chloride 1000 mL 28 days Cool to 4°C
' polyethylene
Fecal Coliform 250 mL sterile glass | 30 hours Cool to 4°C
Total Dissolved Solids 1000 mL 28 days Cool to 4°C
polyethylene




All samples were immediately placed in coolers with ice and transported to the Ecology .
Headquarters building in Lacey at the end of each day of sampling. Samples were left in

the walk-in cooler until picked up by the laboratory courier to Ecology/EPA Manchester
Environmental Laboratory in Manchester, Washington.

Samples were tested for the target parameters at the Ecology/EPA Manchester
Environmental Laboratory The target parameters, test methods and method detection
limits are listed in Table B-3.

Table B-3. Target parameters, test methods and method detection limits.

Method
Detection
Target Test Method Limit (mg/L)
Parameter EPA Method/Standard Methods
Nitrate+Nitrite-N EPA 353.2/4500 NO3 F 0.01
Chloride EPA 330.0/4110B 0.1
Fecal Coliformm Bacteria Membrane Filter 9222D - 1CFU/100mL
Total Dissolved Solids EPA 160.1/2540C 1

CFU= Colony forming unit.




APPENDIX C
Quality Assurance

Field

Field quality assurance samples consisted of one duplicate sample per ten well samples.
Duplicate samples for this project are defined as two sequential samples obtained from
the same well using identical sampling procedures. The duplicate sample results are used
to estimate combined sampling and analytical precision. The relative percent difference
(RPD) of the mean, the ratio of the difference and mean of duplicate results expressed as
a percentage, is used to describe the precision of duplicate resuits. Low RPD’s indicate
high precision and high RPD’s indicate poor precision. RPDs for nitrite+nitrate-N, total
dissolved solids, and chloride calculated for each of the duplicate samples are shown in
Table C-1. The precision for field duplicates was very good with RPDs ranging from 0 to
8% for nitrate+nitrite-N, 0 to 3% for total dissolved solids, and 0.1 to 1.7% for chloride

Laboratory

Copies of quality assurance reviews by Manchester Laboratory for each sampling event
are shown in Appendix C. All analyses were performed within established EPA holding
times. All initial and continuing calibration verification standards and blanks were within
USEPA Contract Laboratory Program control limits Laboratory quality control tests are
done on each set of 20 or fewer samples and consisted of duplicate blanks, duplicate
samples, a spiked sample, and a check (control) standard. Manchester Laboratory's
quality control samples and procedures are discussed in Quality Assurance Manual,
Manchester Environmental Laboratory (1988). All spike recoveries were within the
acceptance limit of +25%. Laboratory duplicate results were within the +20%
acceptance window. Procedural blanks showed no analytical significant levels of
analytes. Laboratory control sampie analyses were within their acceptance windowg}-of +
20%. - : : =



Table C-1. Yelm Ground-Water Quality Assessment, Quality Assurance Results.

t i

NO2/NO3-N Total Diss. Solids Chloride
| Site ID Date Value Value Value
YE32H02 4/8/96 1.18}: RN R
YE32H02 4/8/96 1.23 3.13[E
YE29C03 4/16/96 4.36 5.44FF
YE29C03 4/16/96 432 5435
YE32H(2 6/10/96 0.949 34815
YE32HO2 6/10/96 12 332 RS
YE29R05 8120196 31285 3.77 -«; I
YE29R05 8/20/96 3.63 [0
YE29C04 8/21/96 7.36 LT
YE29C04 8/21/96 7.33{3AE50
YE20F03 8/22/96 4.42 :
YE20F03 8/22/96 43 ‘;?‘*-‘?
YE29R0S 10/7/96 3.850
YE29R0S 10/7/96 3.88F
YE20Q04 10/8/96 6.95
YE20Q04 10/8/96 6.89¢:
YE29A07 10/8/96 3.02 pon
YE29AQ7 10/8/96 8.01
YE32H02 12/9/96 3.
YE32H02 12/9/96} 3.2
YE29A07 12/10/96 6.41 |38
YE29A07 12/10/96 6.51[%
YEZ0F03 12/11/96 4.5§
YE20F03 12/11/96| 4421
YE32A03 2/10/97 1.73
YE32A03 2/10/97 L.721%
YE20A02 2/11/97 1115 5.56
YE20AQ2 2/11/97 106 52
YE29AQ7 2/11/97 . 118 6.29
YE29A07 2/11/97 5.03 119k 6.19t

RPD = Relative percent difference of the mean, the ratio of the difference and mean o

duplicate results expressed as a percentage.

! !




Washington State Department of Ecology

Manchester Laboratory
April 30, 1996
.TO: - Dens Erickson v
FROM: Becky Bogaczyk, Chemist @

SUBJECT:.  General Chemistry Quality Assurance memo for Yelm Groundwater,
week 16

SUMMARY

The data generated by the analysis of these samples can be used noting the qualifications
discussed in this memo. All analyses requested were evaluated by established regulatory
quality assurance guidelines

SAMPLE INFORMATION

Samples for Yelm Groundwater week 16 project were received by Manchester Laboratory |
on 04/17/96 in good condition.

HOLDING TIMES
All analyses were performed within established EPA-holding times.
ANALYSIS PERFORMANCE

Instrument Calibration

Where applicable, instrument calibration was performed before each analytical run and
checked by initial calibration verification standards and blanks. All initial and continuing
calibration verification standards were within USEPA Contract Laboratory Program
(CLP) control limits. A correlation coefficient of 0.995 or greater was met as stated in
CLP calibration requirements.

Procedural Blanks

The procedural blanks associated with thesé samples showed no analytical significant
levels of analytes.



Spiked Sample Analysis

Spike samples were performed where applicable with all spike recoveries within
acceptance limits of + 25%.

Precision Data

Spike sample results, where applicabie, and duplicate sample results were used to evaluate
precision on this sample set. Relative Percent Difference (RPD) for all parameters was
within the 20% acceptance window for all duplicate analysis. Laboratory duplication is
performed at a frequency of at least 10%.

Laboratory Control Sample (LCS) Analyses

LCS analyses were within the windows established for each parameter.

Other Qualigg Assurance Measures and Issues |

Please call Becky Bogaczyk at SCAN (360) 871-8830 to further discuss this project.

cc: Bill Kammin
Project File

i
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Washington State Department of Ecology
Manchester Labora;ory

July 18, 1996

TO: Denis Erickson

FROM: Nancy Jensen, Microbiologist/LaL

SUBJECT. General Chemistry Quality Assurance memo for Yelm Groundwater-24..

SUMMARY

The data generated by the analysis of these samples can be used noting the data
qualifications discussed in this memo.

SAMPLE INFORMATION

These samples were received by the Manchester Laboratory on 06/11/96 in good
condition.

HOLDING TIMES

Analysis of all parameters was performed within all applicable EPA holding times.
ANALYSIS PERFORMANCE

Instrument Calibration

Where applicable, instrument calibration was performed before each analytical run and
checked by initial calibration verification standards and blanks. Al initial and continuing
calibration verification standards were within the relevant USEPA (CLP) control limits. A

correlation coefficient of 0.995 or greater was met as stated in CLP calibration
requirements.

Spiked Sample Analysis
All spiked samples were within acceptable limits.

Procedural Blanks

All procedural blanks were within acceptable limits.



Precision Data

Spike sample results and duplicate sample results were used to evaluate precision on this .
sample set. Relative Percent Difference (RPD) for all analytes were within the 20%

acceptance window for duplicate analysis. Fecal coliforms RPD acceptance window is 40%.

Laboratory duplication is done at a frequency of at least 10%.

Laboratory Control Sample (LCS) Analyses

LCS analyses were within the established windows.

Other Quality Assurance Measures and Issues
Please call Becky Bogaczyk at SCAN (360) 871-8830 to further discuss this project.

cc: Project File
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Washington State Department of Ecology
Manchester Laboratory
September 18, 1996
TO: Denis Erickson
v
FROM: Becky Bogaczyk, Chemist (5

SUBJECT: General Chemistry Quality Assurance memo for Yelm Groundwater, week 34

SUMMARY

The data generated by the analysis of these samples can be used noting the qualifications
discussed in this memo. All analyses requested were evaluated by established regulatory
quality assurance guidelines.

SAMPLE INFORMATION

Samples for Yelm Groundwater week 34 project were recewe'* " .chester Laboratory on
08/21-23/96 in good condition. |

HOLDING TIMES
All analyses were performed within established EPA holding times.
ANALYSIS PERFORMANCE

| Instrument Calibration
Instrument calibration was performed before each analytical run and checked by initia!
calibration verification standards and blanks. All initial and continuing calibration verification
standards were within USEPA Contract Laboratory Program (CLP) control limits. A
correlation coefficient of 0.995 or greater was met as stated in CLP calibration requirements.

Procedural Blanks

The procedural blanks associated with these samples showed no analytxcal significant levels of
analytes. _

Spiked Sample Analysis

Spike samples were performed with all spike recoveries within acceptance limits of = 25%.



Precision Data

Results from duplicate analysis were used to evaluate precision. Duplicate analyses of all
parameters were within acceptable limits.

Laboratory Control Sample (LCS) Analysis

All laboratory controls were within acceptance windows.

QOther Quality Assurance Measures and Issues

All nutrient sampies with a “U qualifier have a result less than the detection limit of

0.01 mg/L.

All fecal samples with a “U” qualifier have a result less than the detection limit of
1/100 mL,

Call Nancy Jensen at (360) 871-8810 if you have any questions.

cc: Bill Kammin
Project File.
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Washington State Department of Ecology c Y
Manchester Laboratory %UED
November 5, 1996
TO: Denis Erickson
FROM: Debbie Lacroix, Chemnist -’

SUBJECT.  General Chemistry Quality Assurance memo for the Yelm Groundwater Project

SUMMARY
The data generated by the analysis of these samples can be used without qualifications.
SAMPLE INFORMATION

Samples 96418070-95 from the Yeim Groundwater Project were received by the Manchester
Laboratory on 10/8 and 10/9-96 in good condition.

HOLDING TIMES
All analyses were performed within applicable EPA holding times.
ANALYSIS PERFORMANCE

Instryment Calibration

Where applicable, instrument calibration was performed before each analysis and verified by nitial
and verification standards and blanks. All initial and continuing calibration verification standards
were within the relevant EPA control limits. A correlation of 0.995 or greater was met as stated
in CLP calibration requirements. All balances are calibrated yearly with calibration verification
performed monthly.

Procedural Blanks

All procedural blanks were within acceptable limits.

Spiked Sample Analysis

All spikes were within the acceptance windows of £25%.



Precision Data .

The results of the duplicate analysis of samples were used to evaluate the precision on this sampie
set. The Relative Percent Differences (RPD) were within their acceptance windows of +/- 20 %.

Laboratory Control Sample (LCS) Analyses
LCS analyses were within their acceptance windows of +/- 20 %.

Please call Debbie Lacroix at SCAN 871-8812 with any questions or concerns about this project.

cc. Project File

L:. . N L . ] - . v - -




Washington State Department of Ecology

Manchester Laboratory
January 16,1997
TO: Demis Erickson
FROM: Casey Maggart, Chemist £ -

SUBJECT:  General Chemistry Quality Assurance memo for Yelm Groundwater

SUMMARY

The data generated by the analysis of these samples can be used noting the data
~ qualifications " discussed in this memo. All analyses requested were evaluated using
USEPA. Contract Laboratory Program (CLP) quality assurance requirements.

Sample Information

These samples from the Yelm Groundwater project were received. by the Manchester
Laboratory on 12/10/96 through 12/12/96 in good condition.

Holding Times
Analysis of all parameters was performed within USEPA established holding times.
ANALYSIS PERFORMANCE

Instrument Calibration

Where applicable, instrument calibration was performed before each analytical run and
- checked by initial calibration verification standards and blanks. All initial and continuing

calibration verification standards were within the relevant USEPA (CLP) control limits. A
correlation coefficient of 0.995 or greater was met as stated in CLP calibration
requirements. The turbidimeter is calibrated bi-annually as stated in the manufacturer’s
recommendations. All balances are calibrated yearly with calibration verification occurring
monthly. Oven temperatures are recorded before and after analyses to insure control.

Procedural Blanks

The procedural blanks associated with these samples showed no analytically significant
levels of analytes.



Spiked Sample Analvsis

~ Spike sample analyses were performed on the nutnents on this data set. All spike
recoveries were within the CLP acceptance limits of +/- 25%. '

Precision Data
The Relative Percent Difference (RPD) for all parameters were within their acceptance

windows except for TDS sample 508230 which was qualified with a “J”. The sample is
qualified as an estimate because the replicate falis outside of the acceptance windows.

Laboratory Control Sample Analyses

LCS analyses were within the windows established for each parameter.

Other Quality Assurance Measures and Issues

All nutrient samples with a “U” quaiifier have a result less than the detection limit of 0.01

mg/L.

All Fecal samples with a “U” qualifier have a result less than the detection limit of
1.0/100mL.

Please call Casey Maggart at SCAN 871-8824 to further discuss this project.

ce: Bill Kammyn

B R TN
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Washington State Department of Ecology
Manchester Laboratory
March 12, 1997
TO: Denis Erickson .
FROM: Becky Bogaczyk, Chemist ({

SUBIECT: General Chemuistry Quality Assurance memo for Yelm Groundwater, week 07

SUMMARY

The data generated by the analysis of these samples can be used noting the qualifications
discussed in this memo. All analyses requested were evaluated by established regulatory quality
~ assurance guidelines '

SAMPLE INFORMATION

Samples for Yelm Groundwater week 07 project were received by Manchester Laboratory on
02/11/97 in good condition. '

HOLDING TIMES

All analyses were performed wit.hin established EPA holding times.

ANALYSIS PEkFORMANCE

Instrument Calibration

Where applicable, instrument calibration was perforrﬁed before cach analytical run and checked by

initial calibration verification standards and blanks. All initial and continuing calibration
vertfication standards were within control limits. A correlation coefficient of 0.995 or greater was

met .

Procedural Blanks

The procedural blanks associated with these samples showed no significant analytical levels of
analvtes.

Spiked Sample Analysis

Spike sahples were performed where applicable with all spike recoveries within acceptance limits
of £ 25%.



Precision Data

Spike sample results, where applicable, and duplicate sample results were used to evaluate
precision on this sample set. Relative Percent Difference (RPD) for all parameters was within the
20% acceptance window for all duplicate analysis. Laboratory duplication 1s performed at a
frequency of at least 10%. '

~ Laboratory Control Sample (LCS) Analyses

LCS analyses were within the windows established for each parameter.

Other Quality Assurance Measures and Issues

The "U" qualification indicates the analyte was not detected at or above the reported result.

Please call Becky Bogaczyk at (360) 871-8830 to further discuss this project.

cc: Project File




APPENDIX D

Table D-1. Yelm Groundwater Quality Results, April 1996 through February 1997.
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Table D-1. Yelm Groundwater Quality Results, April 1996 through February 1997.

Total
Nitrate+ Dissolved Fecal
Nitrite-N Solids Chloride Ammonium-N Coliforms
Site ID Date (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100mL)
YE20A02 4/10/96 6.3 111 5.68 0.01 U - 1U
YE20A02 6/11/96 4.75 104 5.15 0.01U 1y
YE20A02 8/22/96 423 104 5.03 0.01U 11U
YE2(0AQ02 10/8/96 3.49 103 5.01 0.01 U 1UJ
YE20A02 12/10/96 5.02 98 5.75 0.01 U 10U
YE20A02 2/11/97 4.5 108.5 5.38 0.01 U 1U
YE20F03 4/10/96 3.16 101 4.12 001U 1U
YE20F03 6/11/96 3.04 105 4.27 0.01U 1U
YE20F03 8/22/96 3.04 106.5 4.36 0.01 Y- 1U
YE20F03 10/8/96 2.76 113 4.46 0.01 U 1U
YE20F03 12/11/96 2.91 104.5 4.46 0.01 U 1U
[YE20F03 2/11/97 2.88 121 4.58 001U 1U
| YE20K 05 4/9/96 6.44 129 6.33 001U 1U
YE20K05 T 6/12/96 5.24 103 6.05 001U 1U
YE20K05 ~ 8/21/96 5.01 126 6.18 0.01 U 1U
YE20K05 10/8/96 5 124 7.0 0.01 U 1 U
YE20K035 12/10/96 5.31 111 7.63 001U 1 U
YE20K05 2/11/97 5.04 113 6.52! 0.01U 1U
YE20NO3 4/9/96 3.19 93 4.59 0.01U 1U
YE20NO3 6/11/96 2.56 78 4.52 001U 1U
YE20NO3 8/22/96 4.34 104 6.11 0.01U 1U
YE20NO3 10/8/96 3.89 111 6.06 0.01U 11U
YE20NO3 12/19/96 2,72 98 4.71 0.01 U 1U
YE20NO3 2/11/97 448 112 5.58 0.01 U 1U
YE20001 4/9/96 8.15 142 7.11 0.01 U 1U
YE20001 6/11/96 6.68 117 6.75 001U 1U |
YE20001 8/21/96 6.76 126 7.0 0.01 U LU
YE20001 10/8/96 4.24 131 7.18 001U 1U
YE20001 12/10/96 5.49 107 5.96 001U 1 U
YE20001 2/11/97 4.53 123 6.11 0.01 U 1 U
YE20004 4/9/96 7.65 144 6.82 0.01 U 1U
YE20004 6/12/96 5.95 116 6.31 001U 1U
YE20004 8/21/96| 5.07) 121 6.2 0.01.U LU
[ YE20004 10/8/96 4.891 121.5 6.92 0.01 U 1 U
IYE20004 12/10/96 5.86 112 6.9 - 001U 1U
YE20004 - 2/11/97 6.27 127 6.82 o 001U 1U
YE28M04 4/10/96 0.427 85 1.25 001U 1U
YE28M04 6/11/96 G477 & 70 1.44 0.01 U 1U
[ YE28MO4 8/21/96 0.463 & 78 1.41 0.01U 11U
YE28M04 10/7/96, 0.437 96.5 1.3 0.01U 1U
| YE28MO4 12/10/96 0.498 78 1.4 001U 1U
YE28M0O4 2/10/97 0.494 72 1.37 0.01U 1U
YE29A05 4/9/96 0.301 90 1.36 0.01 U 1U
YE29A05 6/11/96 0.353 70 1.49 0.01 U 1U
YE29A05 8/21/96 0.332 31 1.61 0.01U 1U
YE29A035 10/8/96 0.281 87 1.65 0.01 U 1U
YE29A05 12/10/96 0.695 73 1.85 0.01U 1U
YE29AQ0S 2/11/97 0.281 84 1.51 0.01 U 1U
YE29A07 4/9/96 7.34 136 8.01 0.01 U 1U
YE29A07 6/]11/96 6.81 120 7.45 0.01U 10U
[YE29A07 8/21/96 6.54 128 7.59 0.01U 1U
YE29A07 10/8/96) 5.805 130 8.015 0.01 U 1U
YE29A07 12/10/96 3.86 107 6.46 001U 1U
YE29A07 2/11/97 4935 118.3 6.24 0.01 U 14




Table D-1. Yelm Groundwater Quality Results, April 1996 through February 1997.

Total
Nitrate+ Dissolved Fecal
Nitrite-N Solids Chloride Ammonium-N Coliforms
Site ID Date (mg/L) (mg/L) (mg/L) {mg/L} (CFU/100mL)
YE29B04 4/10/96 4.47 100; 3.3 0.01 U 1U
YE29B04 -~ 6/11/96 2.44 78 3.19 0.01 U 1U
YE29B04 8/21/96 2.7 79 3.1 0.01 U 1U
YE29B04 10/8/96 2.43 97 291 0.01U 1J
YE29B04 12/10/96 1.74 69 2.35 0.01U 1UJ
YE29B04 2/11/97 3.37 102 4.07 0.01U 1U
YE29C03 4/16/96 4.34 106.5) 5.435 0.01U 10
YE29C04 4/9/96 6.4 122 6.95 0.01U 10U
YE29C04 6/11/96 5 98 6.54 0.01 U 1U
YE29C04 8/21/96] 6.415 116.5 7.345 0.01 U 1 U
[YE29C04 10/8/96{ 4.8 129 10.2 0.01 U 1U
YE29C04 12/10/96 4.57 110 7.32 001U 1U
YE29C04 2/11/97 9.79 157 8.61 0.01 U 1U
YE29J03 4/10/96] 0.811 87 1.54] 0.01 Y LU
YE29J03 6/11/96 0.752 77 1.64 001U 1U
YE29103 8/20/96 0.687 95 1.61 0.01U 1U
YE29J03 10/7/96 0.692 97 1.55 0.01U 1U
[ YE29J03 12/9/96 0.763 30 1.66 001U 1U
YE29103 2/10/97 0.858 32 1.64 001U 1U
YE29R04 4/10/96 10.1 148 12.1 001U 1U
YE29R04 6/11/96 9.31 132 11.7 0.01 0 1U
YE29R04 8/20/96 8.72 158 9.53 0.01U 1y
YE29R04 10/7/96 6.77 146 8.99 0.01 U 1U
YE29R04 12/9/96 7.79 142 12.7 0.01 U 1U
YE29R04 2/10/97 9.1 134 10.8 001U 1L
| YE29RO0S 4/8/96 3.61 105 3.8 0.01 U 1U
YE29R05 6/10/96 3.61 108 3.99 0.01U 1U
YE29R05 8/20/96 3.175 i15.5 3.7 0.01U 1U
FYE29R05 10/7/96 3.145 123.5 3.865 0.01U 1U
YE29R05 12/9/96 -3.42 106 3.94 0.01 U 1U
' YE29R(5 2/10/97 3.51 103 4.22 0.01U LU
YE30EQ4 4/10/96 0.527 114 3.15 0.01 U 1U
YE30EQ4 6/10/961. 0.476 114 3.32 0.01 U 1U
YE3Q0EQ4 8/21/96! 0.418 114 3.28 0.01 U LU
YE30EQ4 10/8/96 0.412 114 3.24 001U 1Y
YE30EQ4 12/11/96| 0.478 116 3.32 0.01 Y — 1 U
YE30EQ4 - 211197 0.538 130 3.44 001U 1 U
YE30HO05 4/10/96 1.37 67 4141 0.01 U 1U
YE30H05 6/10/96 1.1 69 3.55 0.01 U 1U
YE30H0S 8/21/96 2.4 94 6.11 0.01U iU
YE30H0S 10/8/96 2.17 98.5 6.39 0.01U U
YE30HOS 12/10/96l 2.58 82 5.58 0.01U 11U
YE30HO0S 2/11/97 2371 99 6.03 0.01U 1
YE32A03 4/8/96! 0.529 80 1.61 001U 1U
YE32A03 6/10/96 0.53 81 1.76 001U 1U
YE32A03 8/20/96 0.524 89 1.72 0.01 U 1U
YE32A03 10/7/96 0.495 92 1.64 0.01U 11U
YE32A03 12/9/96 0.533 80 1.75 0.01U 1U
YE32A03 2/10/97 0.57 77 1.725 oM u 1U
YE32G03 4/8/96 0.134 118 3.05 0.1 U 1y
YE32G03 6/10/96| 0.15 115 3.22 0.1 U 1U
YE32G03 8/20/96/ 0.132 122 3.7 0.01 U 1U
YE32G03 10/7/96 0.139 143 3.1 0.01 U 1U
YE32G03 12/9/96 0.131 118 3.24 0.01 U 1U




Table D-1. Yelm Groundwater Quality Results, April 1996 through February 1997.

Total
Nitrate+ Dissolved Fecal
Nitrite-N Solids Chioride Ammonium-N Coliforms
Site ID Date {mg/L) (mg/L) (mg/L) {(mg/L) (CFU/100mL)

YE32G03 2/10/97 0.185 118 3.26 0.01 1J 1U
YE32H02 4/8/96 1.205 94 3.12 0.01U 1U
YE32H0G2 6/10/96 0.9745 101 3.4 0.01U 1U
YE32H02 8/20/96 0.962 104 3.07 0.01 UJ 1U
YE32H02 10/7/96 0.936 107 3.09 001U 1U
YE32H02 12/9/96 1.105 98 3.15 0.01 U 1y
YE32H02 2/10/97 0.937 89 3.03 0.01 U 1U
YE33B04 4/8/96 5.06 99 6.99 001U 1U
YE33B04 6/10/96 4.11 101 5.38 0.01 U LU
YE33B04 8/20/96 5.42 142| 17.3 0.01 U 1U
YE33B04 10/7/96 6.14 157.5 16.2 0.01 U 1U
YE33B04 12/9/96 5.26 102 5.71 0.0i4 1U
YE33B04 2/10/97 5.24 99 6.72 0.01 UJ 1U
YE33B03 4/8/96 2.58 119 3.79 0.01 U 1U
YE33B05 6/10/96 2.55 120 3.98 001U 1U
YE33B05 8/20/96. 2.41 126 3.97 0.01 U 1.U
YE33B05 10/7/96 2.3 131 3.98 0.01 1J 1U
YE33B03 12/9/961 2.52 123 4.12 0.01U 1U
YE33B0S5 2/10/97 2.63 122 423 0.01U 1U
YE33D08 4/8/96 3.25 111 492 0.01U 1U
YE33D08 6/11/96 3.95 107 6.837 0.01 U 1U
YE33D08 8/20/96 3.41 121 6.2 0.01 U 1U
YE33D08 10/7/96/ 2.84 123 5.64 0.015 1U
YE33D08 12/9/96 2.44 120 4.9 001U 1U
YE33D08 2/10/971 3.55 105 6.36 001U 1 U
YE33N03 4/8/96 0.678 142 3.6 0.01U 1U
YE33N03 6/10/96 0.647 141 3.74 0.01U 1U
YE33NQO3 8/20/96 0.662 149 3.77 0.01 1 1U
YE33NO03 10/7/96 0.519 154 3.81 0.01 U 11J
YE33N03 12/9/96 0.486! 150 3.88 0.01 U 1U
YE33N03 2/10/97 0.701 138 3.89 0.01 U 1U

Mean= 3.19 110 4,92 10

Min= 0.13 67 1.25 001U 11U

Max= 10.1 158 17.3 0.015 10

U= Apaiy‘te not detected above listed value.
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Copies of the Quality Assurance Project Plan will be distributed to the following parties:

Washington State Department of Ecology
Water Quality Program

Southwest Regional Office

c/o Christine Hempleman

PO Box 47775

Olympia, WA 98504-7775

Tel. (360) 407-6329

City of Yelm
c/o Shelly Badger
PO Box 479

- Yelm, 2WA 98597
Tel. (360) 458-8405

Skillings-Connelly, Inc.
¢/o Brian Matthews, PE
P.O. Box 5080

Lacey, WA 98509-5080
Tel. (360) 491-3399

Washington State Department of Health
Division of Drinking Water
. SOUTHWEST DRINKING WATER OPERATIONS
¢/o Mark Toy
PO Box 47823
Olympia, WA 98504-7823
Tel. (360) 586-5209

Spectra Laboratories
c/o Steve Hibbs
2221 Ross Way
Tacoma, WA 98421
Tel. (253) 272-4850
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Organization and Scheduie
Project Organization

Project Team

The City proposes using the same management structure that successfully implemented the recently
completed water reclamation project. The project team has been working together on the Yelm reuse
project over the last 12 years. They ecach understand the project and have been responsible for this
successful implementation of the reuse project. This team includes:

Mayor Adam Rivas, chief elected official for the City. Mr. Rivas along with the aid of the City Council
will make decisions for the project pertaining to the City’s involvement.

Shelly Badger, City Administrator and the reuse project program manager for the City was responsible for
the fiscal management of the reuse project and will serve in that capacity for the water quality monitoring
project. Shelly works directly under the Mayor and reports to the Mayor and Council who are ultimately
responsible for the quality of the drinking water supplied to their customers;

Thomas Skillings, PE, principal of Skillings-Connolly, Inc. will supervise the management of the project.
He has worked on the City’s reuse project from its conception in 1993, and was responsible for the
planning, design and construction of all of the City’s reuse facilities. He also has been the project manager
for all of the City’s potable drinking water treatment, storage and supply, planning and design services for
the last 15 years. He is very familiar with the City’s system needs and what this water quality monitoring
effort is trying to accomplish.

Brian Matthews, PE will manage the project for Skillings-Connolly, Inc.. He is very familiar with the
needs and dynamics of the City of Yelm stemming from his management of the construction of the
reclamation facility at the City as well as working on various infrastructure improvements within the City.

This team, along with staff engineers and operators will work together to successfully complete this project
on time and within the budget as they did with the $9.6m water reuse construction project in 1999.

A new and invaluable member has been added to this team. Steve Hibbs, the Laboratory Manager for
Spectra Laboratories will manage the water quality testing of the water samples taken for the project.
Spectra Laboratories is located in Tacoma, Washington and specializes in water quality analysis,

A list of key personnel, their respensibilities and contact information is included at the end of this section.

Decision Makers

At the agency level, the Mayor and City Council will make decisions regarding the project based on the
information provided to them by Shelly Badger and Skillings-Connolly. At the consultant level, Brian
Matthews under the supervision of Thomas Skillings will make decisions pertaining to the portions of the
project that directly involve the activities of Skillings-Conneolly, Inc..

Stakeholders

The intent of this project is to examine the water quality impacts, if any, of recharging Yelm’s aguifer with
Class A reclaimed water. The construction of the reclamation facility was a pilot project for the State of
Washington and the first of its kind in the state to recharge its own aquifer with Class A reclaimed water,
The key stakeholders and those directly affected by the outcome of this project include the following:

The State Department of Ecology who helped to fund portions of the project and has an interest in the
standards of reclaimed water use as well as the use of constructed wetlands for additional polishing of
reclaimed water. The State Department of Health regulates the water quality standards for water systems
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within the state and will be faced with additional proposals for tire use and implementation of water
reclamation facilities in the future. The City of Yelm is directly responsibly for providing their customers
with water of the highest quality. All of the parties mentioned above will benefit from the results of the this
project which will provide insight to the impacts on groundwater quality of aquifers that are recharged with
Class A reclaimed water.

Participant Communication

Spectra
Laboratories:
Steve Hibbs

Tom Brian Kenney
Skillings Matthews Lilliquist

Washingion
State DOH

Skillings-
Connolly,
Inc. Staff

Washington
State DOE

City of Yelm
Staff

City Council
& Mayor

Tim Peterson Shelly Stephanie
Badger Conners

The staff of Skillings-Connolly, Inc. will communicate with the DOH and DOE as necessary to meet the
requirement of both departments and produce a product that will be beneficial to all. The staff of Skillings-
Connolly, Inc. will keep in close communication with Shelly Badger and the City staff to complete the
project with the utmost efficiency. Together the staffs of the City and Skillings-Connelly, Inc. will
communicate closely with Yelm’s Mayor and City Council to provide them with information that will
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allow them to make citywide decisions and provide the necessary feedback for the City and Skillings-
Connolly, Inc. staff to proceed successfully with the project.

Project Schedule

Project Start Date

This project will consist of taking water samples from monitoring wells and control structures located
thronghout Cochrane Park. Constructed in 1999, Cochrane Park is a public access facility that uses
constructed wetlands to “polish™ Class A reclaimed water (generated by Yelm’s water reclamation facility)
before it is discharged into the groundwater aquifer via rapid infiliration basins located at the park.

Samples from the park and aquifer will be taken quarterly over a two-year period. It is anticipated that
monitoring will start in February, 2002 following approval of final Quality Assurance Project Plan that is to
be submitted to the DOE by December 31, 2001.

Reconnaissance Visits

Two reconnaissance visits to the site are expected. These visits will be to verify the condition of the wells
and determine which monitoring wells wil} provide the most comprehensive and reliable results.

Field Activities

Monitoring and sampling of the wells is expected to take place once every three months beginning in
February, 2002.

Delivery of Samples to the Laboratory

The samples taken from the wells will be submitted to the testing laboratory within the time frames
specified for each constituent.

Reporting Laboratory Results

Laboratory results wiil be returned to Skillings-Connolly, Inc., for review and filing. The results will then
be integrated into the project report.

Data Entry to the EIM Database

Data will be entered into the EIM database shortly after the results of the water quality testing are received
from the testing laboratory.

Progress, Draft and Final Reports

A short progress report will be made quarterly following the receipt of the results from the lab. Itis
anticipated that the report will be a living document for the two-year life of the project with a draft report
becoming available at the end of the two-year project life. The final report will be submitted shortty after
all parties have reviewed the draft report.

Disposal of Samples

Unless otherwise specified by the City or state departments, the testing laboratory will dispose of the
sarnples accordingly.

Schedule Limitations

At this time, primary limitations of the schedule are limited to the turn around time of the testing laboratory
and their procedures. Depending on the constituents being tested for, results can take anywhere from
couple days to several months to return. A second possible schedule limitation for the project is review of
the documents by any agencies for an extended period of time. If results should take several months to
obtain or if any review should take exceptional time, then the project will be delayed accordingly.
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. CITY a YELM
GROUNDWATER MONITORING SCHEDULE

Task Name [ Duration | Start Finlsh __atr 1, 2001|Qtr 3, 2001[Qtr 1, 2002Qtr 3, 2002[atr 1, 2003]Qtr 3, 2003]atr 1, 2004Qtr 3, 2004]
Profect anagerren 1 oo Y| on G |||I|||||I|l|||||IIHIHIIII||||||||
Develop Draft QAPP 16days  Mon 10/8/01) Mon 10/20/01
Draft QAPP due to DOE 0 days l Wed 10/31/01 . Wed 10/31/01
DOE Review of Draft QAPP 20 days i Wed 10/31/01 Tue 11/27/01
Develop Final QAPP 40 days - Tue 11/6/01:  Mon 12/31/01
Final QAPP due to DOE 0 days : Mon 12/31/01 Mon 12131101
DOE Review of Final QAPP 20 days _ Tue 1/1/02! . Mon 1/28/02
Sampling and Analysis " 470 days Tue 1/29/02: Mon 11/17/03

|
Draft Report Development " 100 days ; Tue 11/41/03|  Mon 3/29/04
Draft Report Due to DOE = 0 days i Wed 3/31/04|  Wed 3/31/04

' z

DOE Review of Draft Report 20 days . Wed 3/31/04 Tue 4/27/04 .

l :,
Final Report Development 38 days ; Wed 5/5/04 Fri 6/25/04
Final Report due to DOE Odays,  Wed 6/30/04.  Wed 6/30/04

G:\Projecti2001\01 090\Conlract\schedule.mpp




Project Budget and Financial Support Credit

Yelm Groundwater Quality Monitoring Project Budget

Elements Total Eligible Cost (TEC)
Task 1-Project Management $15.000
Task 2 — Quality Assurance Project Plan (QAPP) $10,000
Task 3 — Data Collection & Laboratory Testing $131,000
Task 4 — Report Preparation 519,000
TOTAL $175,000
The DOE’s Fiscal Office will track to the Total Eligible Project Cost.
Matching Requirements
Wash. DOE share FY 01 (75% of TEC) $131,250
City of Yelm share (25% of TEC) $43.750
Key Contact Information
City of Yelm Billing Contact: Shelly Badger
City Administrator
City of Yelm
PO Box 479
Yelm, WA 98597
Telephone Number: (360) 458-8405
Fax Number: (360) 458-4348
E-Mail Address: shelly(@velmtel.com
Engineering Consultant Project Supervisor: Thomas E, Skillings, PE
Skillings-Connolly, Inc.
P.O. Box 5080
Lacey, WA 98509-5080
Telephone Number: (360) 491-3399
Fax Number: (360) 491-3857
E-Mail Address: wskillings@skillings.com
Engineering Consultant Project Manager:  Brian Matthews, PE
Skillings-Connolly, Inc.
P.O. Box 5080
Lacey, WA 98509-5080
Telephone Number: (360) 491-3399
Fax Number: (360) 491-3857
E-Maijl Address: bmatthews@skitlings.com
Engineering Consultant Design Engineer:  Kenney Lilliquist, EIT
Skillings-Connolly, Inc.
P.0O. Box 5080
Lacey, WA 98509-5080
Telephone Number: (360) 491-3399
Fax Number: (360) 491-3857
E-Mail Address: klilliquist(@skillings.com
Washington State DOH Contact: Mark Toy
Washington State Department of Health
Division of Drinking Water
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Telephone Number:
Fax Number:
E-Mail Address:

Washington State DOE Financial Manager:

Telephone Number:
Fax Number:
E-Mail Address:

Washington State DOE Project Manager:

Telephone Number:
Fax Number:
E-Mail Address:

Spectra Laboratories Laboratory Manager:

Telephone Number:
Fax Number:
E-Mail Address:

City of Yelm
Groundwaler Monitoring Project
CQuality Assurance Project Plan

2411 Pacific Avenue

PO Box 47823, Olympia, WA 98504-7823
{360) 586-5209

(360) 664-8058

Mark . Tov@DOH. WA .GOV

Dan Filip

Financial Manager

Water Quality Program

Washington State Department of Ecology
PO Box 47600

Olympia, WA 98504-7600

(360) 407-6509

(360) 407-6574

dfil461 @ecy.wa.pov

Christine Hempleman

Project Manager

Water Quality Program

Southwest Regional Office

Washington State Department of Ecology
PO Box 47775

Olympia, WA 98504-7775

(360) 407-6329

{(360) 407-6305

chem461(@ecy. wa.gov

Steve Hibbs
Laboratory Manager
Spectra Laboratories
2221 Ross Way
Tacoma, WA 08421
(253) 272-4850

(253) 572-9838
info@spectra-lab.com




Background and Problem Statement
Project Background

Site Description and Use

“The City’s water reclamation project, completed in 1999, utilizes groundwater recharge as one of the final
components of the municipal reuse facility. Reclaimed water is used to recharge the same aquifer from
which the City pumps its drinking water supplies. While no contamination has been detected to date, the
new water reuse infilration basins have the potential to pose a threat to the water supply. The City is
undertaking a groundwater monitoring study to assure the groundwater is not adversely impacted by the
recharge component.

Constructed wetlands: at the Cochrane Park facility are designed-.to provide additional polishing of
reclaimed water. The project will also determine the ability of constructed wetlands and speciaily designed
rapid infiltration basins to provide effective additional treatment of reclaimed water prior to groundwater
recharge.

The City will undertake this monitoring project by comparing the groundwater quality for the next two
years to the baseline monitoring results completed in 1998 by the Depanment of Ecology (WSDOE
publication 98-301). These monttoring efforts will test for pollutants as well as indicator parameters in the
constructed wetlands, groundwater under the infiltration basins and the drinking water supplies.”

The above description was taken from the Centennial Clean Water Fund Grant Agreement between the
DOE and the City of Yelm.

Project Map

A layout of the area from which the samples will be taken is included on page 17. The diagram also
indicates the approximate location from which several of the samples will be taken. The samples will be
taken at locations along the weatment chain as water flows through the park and on to the City’s potable
wells. Sample point 1 is located approximately : mile away from Cochrane Park at the City’s wells 1 and
2. The last sampling point, point number 12, is located at the control structure between the last treatment
cell and the rapid infiltration basins.

Site History

Historically, the water withdrawn from the aquifer has met the water quality standards of the state and has
not exhibited any poor water quality characteristics. The site of Cochrane Park, where the water is

polished and infiltrated was previously undeveloped with light, native vegetation. The subsurface flow of
the City’s aquifer is to the northeast passing by Cochrane Park as it flows toward the City’s potable wells.

Previous Water Quality information

Previous sampiling results of groundwater baseline sampling in Yelm will be used for comparison of results
from this monitoring project. Results of the baseline testing are available in the Washington State
Department of Ecology’s publication 98-301.

Applicable Regulatory Requirements and Criteria

Anticipated Site Logistical Problems
There are no anticipated site logistical problems.
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Probilem Statement

Determine if recharging the aguifer with Class A reclaimed water is degrading the water quality of the
aguifer used by the City. Determine if the constructed wetlands and infiltration basins are providing
additional “polishing” of the reclaimed water before it is applied to groundwater / aquifer recharge.
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Project Description

Goals and Decision Statement

Yelm withdraws their potable water from a shallow aquifer. This project will determine whether the water
within the aquifer is being degraded as a result of recharging the aquifer with Class A reclaimed water.
The project will also examine the polishing effects of constructed wetlands and rapid infiltration basins on
Class A reclaimed water.

Objectives

The objectives of this project are to determine the extent of polishing accomplished with constructed
wetlands and verify that recharging the aquifer with Class A reclaimed water is not degrading the
groundwater quality of the aguifer.

information needed to ‘meet objective

Because of the seasonal variations in water use, sewer production, rainfall and groundwater levels, -
sampling for a prolonged period of time will have to be irplemented to determine the overall affects on the
water quality over ime. The monitoring will span a period of 2 years to account for these variations, Also,
by examining the groundwater quality over a two-year period, constituents that may have entered the
aquifer by a means other than reclaimed water will be less likely to significantly alter the comprebensive
results. The samples will be taken along the travel path of the reclaimed water. Essentally this will
include sample points when it leaves the reclamation plant, as it travels through the wetland treatment cells
of Cochrane Park and is finally withdrawn by the City’s wells for use in the potable water system. The
results of these water quality samples will be compared to the results of background samples of the aquifer
taken before Cochrane Park and the reclarmation facility were built.

information Source(s)

The source of information will be the result of the water quality tests taken over the next two years and the
background test results published in the Washington State Department of Health’s publication 98-301.

Target Population Identification

To identify what aspects this monitoring project will focus on, target populations need to be established and
defined, For this document, we have considered a “target population” to be the focus point of the study.
There are two targei populations for this project. The first target population is the Class A reclaimed water
that is being treated at Cochrane Park. The amount of polishing this population receives, as a result of
passing through the wetland park will be deterrnined by this project. The second target population for this
project is the ground water of the aquifer into which the reclaimed water is discharged. This project will
determine if the groundwater quality of the aquifer is being degraded as a result of the infiltration of
reclaimed water.

Study Boundaries in time and space

Effectively the study will begin at the inflow structure located at Cochrane Park and end at the City’s
potable wells located approximately 2 mile down gradient from the park. Samples will be taken at the
control structures between the wetland cells, the fishpond and the rapid infiltration basins at the park.
Samples will also be taken from sampling wells located at the park, the inflow structure of the park and
City water supply wells.

Decision Rule
This project examines the water quality of two populations: the water along the treatment chain of the

constructed wetlands and water of the aquifer being recharged with Class A reclaimed water. The locations
selected as sampling sites are representative stages of the target populations travel paths. The two-year
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project will provide repeated water guality results for each of the sample sites. These resuls will be
compared with the downstream sites to determine if a rend in water qualiry exists.

Constructed Wetlands

If sampling results show that water quality decreases’ as the water travels through the treatment chain from
the inflow structure to the rapid infittration basins, then the constructed wetlands can be considered to be
degrading the water quality of the Class A reclaimed water before it is discharged into the aquifer.

If sampling results show that water quality increases” as the water travels through the treatment chain from
the inflow structure to the rapid infiltration basins, then the constructed wetlands can be considered to be
polishing the Class A reclaimed water before it is discharged into the aquifer.

Groundwater Aquifer .

If samples taken along the groundwater flow path indicate an increasing or neutral trend in water quality;
aquifer recharge with Class A reclaimed water may not be adversely affecting the water quality of the
aquifer. ‘

If sarrgoles taken along the groundwater flow path indicate a decreasing” trend in water quality, aquifer
recharge with Class A reclaimed water may be degrading the water quality of the aquifer.

In addition if the concentration of any constituents at the groundwater sampling sites are in excess of the
state trigger level, it is recommended that more rigorous tests be performed including immediate testing of
City wells 1 and 2. :

Anticipated Study Constraints

At this time there are no anticipated constraints associated with this project.

" Lower concentrations of analytes are considered to indicate an increase in water quality. Higher
concentrations of analytes are considered to indicate a decrease in water quality.
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Data Quality Objectives .

Spectra Laboratories, located in Tacoma Washington, have been contacted as the testing laboratory for this
project. The laboratory has prepared the following table of Measurement Quality Objectives for the
project:

Measurement Quality Objectives
Yelm Groundwater Monitoring Project

LABORATORY
ANALYTE ACCURACY PRECISION BIAS REPORTING
(hias+2xRSD) (RSD= sdev*100/avg) {(avg-TyTx100 LIMIT
lJammonia . 11.03 546 0.10 0.2 mg/lL
{BOD (5-day) o 27.80 8.72 10.37 2 mg/L o
Bromide e N/A NiA ' N/A 0.1 mg/L -
Chigride 4.51 218 - - 0.15 : 0.5mglL " *
Dissolved-Organic Carbon 31,99 14.29 3.41 5mg/L
Fluoride 12.57 5.05 2.46 0.5 mg/L
Surfactants (MBAS) 19.60 9.10 1.40 0.02 mg/L
Nitrate 10.04 4.69 0.65 0.5 mgLL
INitrite 30.48 6.80 16.89 0.1 mg/L
Sulfate 32.08 12.94 6.19 5mgiL
Total Dissolved Solids N/A N/A N/A 1mg/L
Arsenic 27.61 13.03 1.54 0,005 mg/L
Boron 1.95 0.62 0.71 0.008 mg/L
Cadmium 7.09 2.86 1.37 0.003 mg/L
Chromium 5.72 2.63 0.46 0.00‘4’_mglL
Copper 8.14 2.86 2.41 0.006 mg/L
{ron 17.60 5.56 6.47 0.015 mg/L
Lead 29.11 9.24 10.64 0.001 mg/L
Manganese 6.73 2.80 1.14 0.002 mg/L.
|Mercury 9.12 3.85 1.41 0.0005 mg/L
Nickel 5.87 2.58 0.71 0.015 mg/L
Silver 11.35 4.80 1.74 0.007 mg/l
Zinc 4.15 1.92 0.31 0.006 mg/L
Caffeine 68.71 18.54 31.64 10 ug/L
Total Trihalomethanes 25.52 B.29 8.94 2 ug/L
Fecal Coliform NIA N/A N/A N/A
Fecal Strep. N/A N/A N/A N/A
TKN 2514 8.95 7.25 1.0 mg/L
Notes:
Precision and accuracy data for caffeine, bromide, and surfactants (MBAS) not available at this time.
Caffeine data based upon recoveries of nitrobenzene d5.
Surfactant (MBAS) data based on published values {Standard Methods).
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Sampling Design

The intent of this groundwater monitoring project is to determine two things. First the project will
determine how the quality of the Class A reclaimed water produced by the City of Yelm is affected by its
flow through the constructed wetland of Cochrane Park. This will be accomplished by analyzing the
quality of water samples taken along the constructed wetland treatment chain. The second goal of the
program is to determine if recharge of the Class A reclaimed water is degrading the water quality of the
aquifer from which the City of Yelm relies. The results of this project will be compared to the water
quality results of the Department of Ecology’s January 1998 publication Yelm Groundwater Baseline
Sampling. (Publication no. 98-301} to help determine if degradation of the aquifer 1s resulting from
recharge of the aquifer with Class A reclaimed water.

The frequency of sampling and water quality analysis for this monitoring project will be quarterly with
samples being taken at the locations shown on the attached site plan. The following diagram shows the
locations and identification numbers for sampling sites-of the groundwater monitoring plan. The locations

-.are numbered'in erder of sampling sequence, Sample point 1 acting as the first point from which a sample
is to be taken. Sampling procedures are designed to minimize contamination with thorough cleaning of the
sampling equipment between sample sites, however, the possibility-of cross contamination with tainted
equipment still exists. Sampling points have been sequenced so those sites with the highest expected
guality will be obtained first. This ordering will reduce the chance of samples being contaminated from
previous sites with poor water quality.

Wells 1 and 2 are located approximately 'z mile northeast of the sampling sites. Ideally the water being
withdrawn from these wells will have the highest quality and this site was selected as the first sampling
point.

The subsurface flow of the aquifer serving the City of Yelm flows in a northeast direction passing by
Cochrane Park and the recharge basins as it travels in the direction of the City’s potable wells. It is
assumed that groundwater entering the study boundary will have higher water quality than that which is
being recharged to the basin. Therefore sampling sites 2 and 3 are expected to have the next highest quality
and were prioritized accordingly. As groundwater passes under the park, polished Class A reclaimed water
will be added to the aquifer’s flow. Because the reclaimed water is assumed to have lower quality,
sampling points 4 through 7 are expected to exhibit lower water quality than sections of the aquifer up
gradient from these wells.

It is expected that the quality of reclaimed water introduced into the constructed wetlands will degrade as it
travels from the beginning of the wetland cycle to the recharge basins'. For this reason the inflow structure
has been selected as sampling point 8 because it is expecied to have the highest quality of water within the
wetland cycle. The point at which water will be released in to the recharge basins has been selected as the
last sampling point, sampling point 12. The water quality of sample point 12 and it is expected to have
degraded as a result of traveling through the wetland treatment chain and having the lowest expected water
quality was selected as the last sampling point.

Before sampling begins a reconnaissance visit will be performed to ensure that appropriate sampling sites
have been selected. The monitoring project has been designed to span a period of 2 years with testing to
occur quarterly (every three months). It is expected that this combination of frequency and duration will
result in a comprehensive account of any seasonal variability affecting outcomes of the project.

' When the water reclamation project was developed, the community suggested that a catch and release fish
pond would demonstrated the benign characteristics of Class A reclaimed water and that constructed
wetlands would provide a transitional area around the pond as well as a natural way to “polish” the
reclaimed water before it is discharged into the aquifer. However, it is suspected that the quality of the
reclaimed water will actually decrease as a result of passing through the treatment chain of the constructed
wetlands.
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Constituents that will be analyzed by the testing laboratory are listed in the Data Quality Objectives section.

In addition to these constituents, the following parameters will be measured in the field during sampling .
procedures with a Thermo Orion dissolved oxygen meter.

« PH

+ Temperature

« Dissolved Oxygen

« Conductivity
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Field Procedures

The following information will be detenmmined and recorded at each sample site. The information and
measurements will be recorded in a notebook resistant to adverse weather conditions and dedicated for use
on this project.

« Date and nme » Location, identification and description for
+  Sample location and identification each sample

«  Identity of field personnel »  Field measurements

e  Sequence of Events «  Identity of Quality Control samples

»  Changes to the plan «  Unusual circumstances that may affect data
»  Site and atrospheric conditions interpolation

»  Number of samples collected +  For Monitoring wells: static water lever

Teniperature, pH, conductivity and dissolved oxygen will be determined in the field with a Thermo Orion
Dissolved Oxygen Meter model No. 123003 and then recorded in the dedicated notebook. A copy of the
technical specifications for this multi-parameter meter, (obtained from Thermo Orion’s website) is included
at the end of this plan. ) :

For all sample sites, the procedures outlined in Recommended Protocols for Measuring Conventignal
Water Quality Variables and Metals in Fresh Water of the Puget Sound Region, February 1990, (Obtained
from the Puget Sound Water Quality Action Team’s web site at http://www.wa.gov/puget_sound/ ) should
be used as general guidelines. For constituents not identified in the document, use the recommended
methods for metals as general guidelines.

There are three different types of sampling sites. Slightly different procedures will be followed for the
different types of sample sites. *Clean rubber gloves shall be used while obtaining all samples,

City Wellst and 2

Samples from these wells will be taken at faucets located inside the pumphouse of well #1. The City staff
currently uses these faucets to take water samples from the wells as part of their water system operation.
The faucets are dedicated for sampling purposes and draw from the City’s dedicated supply line to their
storage tanks. The samples will be taken after the City pumps have operated for 2 minimurmn of 2 minutes
to ensure that a sample representative of water within the aquifer i1s obtained. Staff will coordinate with the
City Water Systern Operator to determine when the pumps will be in operation and determine the static
water level of the well according to the standard operation procedures of the City.

1. Remove aerator (if attached) and place rubber hose on faucet.
. Slowly fill, from bottomn, the sample containers provided by laboratory.

3. Fill dissclved oxygen sample slowly from the bottom of the container and allowed it to overflow in
order to prevent any introduction of additional dissolved oxygen.

4. For samples that do not require preservatives, allow container to overflow a minimum of one bottle
volume.

5. 'When sampling is complete, pack the labeled samples in coolers with Blue Ice for transport to the
testing laboratory.

Monitoring Wells

To obtain samples that are representative of water within the aquifer and not within the monitoring well
bore, the monitoring wells must be purged prior to sampling.

Sampling Equipment
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The purge pump that will be used is the same type of pump that is currently used by the City’s sewer
department for sampling of the monitoring wells. The pump is a purge pump by Enviro-Tech model No.
ES-40. A copy of the technical specifications is included at the end of this plan.

Static water level measurements will be made with an Olympic Electronic Well probe Model 500. The
probe has color-coded markers every five feet to aid in water level determination.

Decontamination Procedures
Between sample sites, clean pump and multi-parameter meter with diluted hydrochloric acid and flush with

de-ionized water.

Sampling Procedures
1. Place a drop cloth around the well to prevent introduction of any foreign material.

2. Lower electronic well probe into well until static water level is indicated, record measurement and
Tepeat.

3. Lower purge pump into well and submerse approximately 6 inches below water surface. -~ ..

4. Use a clamp to secure the hose to side of well casing taking care not to block discharge line.

5. Activate pump and discharge purge water away from well. Do not allow purged water to re-enter the -
well.

6. Purge well of between 1 and 5 bore volumes. Moniter and record temperature, pH and dissolved

oxygen periodically. Well is considered to be adequately purged of stale water temperature, pH and

dissolved oxygen measurements are within 5%.

Label sample containers to be filled.

Use a clean sample bottle to measure and record conductivity of discharged water per manufacturer’s

instructions.

. Fill sample containers provided by laboratory directly from pump discharge line.

10. Fill dissolve oxygen sample slowly from the bottom of the container and aliowed it to overflow in
order to prevent any introduction of additional dissolved oxygen.

11, For samples that do not require preservatives, allow container to overflow a minimum of one bottle
volume.

12. Pack samples in cooler with Blue Ice for transport to the testing laboratory.

o

Control Structures

The control structures at the park regulate flows from one treatment cell to the next. The structures are
watertight basins with volumes of approximately 10 cubic feet. The inlet and outlet pipes have different
elevations to regulate flow. Samples taken from these shallow basins will consist of water from the
preceding treatment cell (or fishpond).

Decontamination Procedures

Between sample sites, clean multi-parameter meter with diluted hydrochloric acid and flush with de-
ionized water. {Or as recommended by manufacturer if diluted hydrochloric acid is determined to be
detrimental to the meter.)

Sampling Procedures

1. Clean all foreign debns from cover and sweep sides of ground clear of material that ma enter the
control structure. Use screwdriver or pliers, if needed, to remove debris from crevice surrounding lid
before detaching lid

2. Place a drop cloth around the control structure to prevent introduction of any foreign material.

3. Detach and remove the 1id

4. Label sample containers to be filled.

5. Record conductivity, temperature, pH and dissolved oxygen per meter manufacturer instructions.

6. To fill containers, submerge them upside down, remove lid and slowly rotate bottie until full.
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7. Fill dissolve oxygen sample by slewly rotating the bottle so that individual air bubbles being displaced
can be counted. (They don’t need to actually be counted just rotate bottle npright slow enough that they
could be counted.)

Pack samples in cooler with Blue Ice for transport to the testing laboratory.

9. Clean contro! structure rim of any debris. Replace and secure lid.

o

Sample identification

« SCICW

« SCzMWe »  The first number of the sample

e SC3IMWI identification indicates the sample

e SC4MW2 point number on the site plan

«  SC5MW3 included in the.sample design section.
« SC6MW4 The second numbers indicate if the

« SC7TMW5 sample point is a City Well, a

« SC8IS : - .+ Monitoring Well (and the City’s ID .
e SC9CSI ) : ) number of the well), a Control

e SCI10CS2 . Structure {and the number of the

» SC11Cs3 control stnicture), the Inflow

« SC12C54 Structure or a Field Duplicate.

¢« SCI3FD

Tools Needed

The following is a list of tools needed to zccess the monitoring well and contrel structures and aid in
sampling. The list is not all-inclusive but does include those items essential to access and sample
acquisition.

Screw driver {flat head)

9/16* socket

1% allen key

3/8" square wrench (“T” wrench)

Nylon brush (large and small)

Pliers (needle nose)

Crow bar

Man-hole lever

Drop cloths

Rubber gloves

Clean 5-gallon bucket

*® & & 9 9 5 * B 4 9

Sample Transport

The testing laboratory will provide the sample containers along with “Blue Ice” cooling products and
coolers to transport the samples in. The samples will be kept on “ice” as recommended by the testing
laboratory and if possible, transported to the laberatory on the same day as sampling. If unforeseen delays
prevent the samples from being delivered the same day as being sampled, than the samples will be
delivered 1o the laboratory, the following morning, within 24 hours. A “Chain of Custody™ form will be
completed and accompany the samples to the lab. A sample of this form has been included at the end of
this plan.
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Laboratory Procedures .
Spectra Laboratories have prepared the following table of laboratory procedures: <

Laboratory & Fleld Procedures
Skillings/Connolly Yelm Groundwater Monitoring

PREPARATICN ANALYTICAL SAMPLE HOLD.
ANALYTE MATRIX METHOD METHOD SIZE CONTAINER PRES. TIME
Ammaonia Water NIA EPA 350.3 ISE 250mt 506mi HDPE H2504 2B days
BOD (5-day) Water V1Y EPA 405.1 D.0. Probe 1L 1L HOPE none 48 hours
Bromida Water N/A SM 4500-Br B Color. 100m} 530m| HDPE nong 28 days
Chlonda Waler NIA SM 4500-C1 D Titration 100ml| 500m| HDPE nong 28 days
Dissolvad Organic Carfon Water 0.45um Fittration EPA 415.1 Comb./IR S0ml 500ml HOPE H2504 28 days
Fluorida Watar N/A EPA 340.2 ISE 250ml 500mh HDPE nena 28 days
Surfactants (MBAS) Water 3510C Sep. Funnel Ext. EPA 5540-C Color. 500m| 500ml KOPE nona 4B hours
Niteatg VWater N/A SM 4500-ND3 D ISE 280ml 500m! HDPE nena 48 hours
Nitrite Water N/A SM 4500-NO2Z2 B 250ml 500m! HOPE nona 48 hours
Sulfale Water NiA EPA 375.4 Turbidimetric 250m| 500m) HOPE none 28 days
Total Dissolved Solids Waler N/A EPA 160.1 Filtralion 500mt 500mi HDPE nong 24 hours
Arsenic Waler 3015 Digeslion EPA 208.2 GFAA 250ml 250mi HOPE HNO3 6 Maos.
Boron ‘Walar 3015 Digestion EPA 200.7 ICP 250mi 250ml HOIPE HNQ3 B Mos.
Cadmium Waler 3015 Digestion EPA 200.7 ICP 250m| 250m| HDPE HNO3 B Mos.
Chromium Waler 3015 Digestion EPA 200.7 ICP 250ml 250m| HOPE HND3J B MoS.
Copper ‘Water 3015 Digestion EPA 200.7 ICP 250m| 2%50ml HOPE HNQ3J B Mos.
Iran Water 3015 Digastion EPA 200.7 ICP 250ml| 250mt HDPE HNO3 8 Mos.
Lead Water 3015 Digeslion EPA 230.2 GFAA 250m| 250mi HDPE HNO3J 6 Mos.
Manganese Watar 3015 Digestion EPA 20007 ICP 250m| ZSD_nll HDPE HNO3 6 Mos.,
Mercury Water NiA EPA 245.1 Cold Vapor 250mi 250mi HOPE. HNC3 6§ Mos.
Nickel Yater 3015 Digeslion EPA 200.7 ICP 250mk 250ml HDPE HNO3 6 Mas.
Silver Waler 3015 Digestion EPA 200.7 ICP 250m! 250m] HOPE HNO3 6 Mos.
Zing Water 3015 Digestion EPA 200.7 ICP 250ml 250m) HOPE HND3 6 Mos.
Caffeing Water 3510C Sep. Funnel Ext. EPA 625 GC/IMS 21 2x1L Glass none Text /14 days
Total Trihalor Water N/A EPA 624 GCIMS 2x40ml 2x40m| VOA HC1 14 days
Facal Coiitorm Waler N/A SM 8222.0 M/F S00ml S00ml HOPE* Na25203/EDTA # hours
Facat Strep. Water NZA SM 8230-C Membrane Filtration 500ml 500m| HOPE* Na2S20J/EDTA 8 hours

BOD = Biachemica! Oxygen Demand

ISE = lon Sefecliva Electrode

Calor. = Colprimetric Procedure (Spectropholomatric)
ICP = Inductively Coupled Plasma Emission

GFAA = Graphits Fumace Alomic Absorplion

MF = Membrane Filtration

*Sterized Container

»  Spectra Laboratories will be notified by phone of when sampling is anticipated to take place. After receiving notification, the laboratory will prepare the
sample containers and schedule to accommodate the expected samples.
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Quality Control

Field QC

Calibration

The electronic water level probe will be checked with a steel tape for calibration before it is taken into
the field for use.

The multi-parameter meter will be calibrated per manufacturers recommendations; once before being
taken into the field for use, once after half of the samples have been collected and once before the
meter is brought back from the field.

Decontamination
Several measures will be used to reduce the possibility of contamination from external sources.

Sample sites have been ordered so that sites expected to have the iowest concentrations of constituents

- will be sampled first and-sites expected to have the highest concentrations of constituents will be

sampled last.

Clean rabber gloves will be used while collecting samples.

Equipment will be cleaned with diluted hydrochloric acid and rinsed with de-ionized water between
each sample site.

Precision
One duplicate field sample will be taken for every twelve sites that are sampled.

[
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Laboratory QC

Spectra Laboratories have been contacted as the testing laboratory for this project. The following table describes the laboratory quality control measure for each
analyte as identified by the laboratory.

Laboratory Quality Control Samples
Skillings/Connolly Yelm Groundwater Monitoring

CHECK METHOD MATRIX MATRIX SPIKE SAMPLE
ANALYTE STANDARDS BLANKS SPIKES DUPLICATES OUPLICATES
Ammania 1/Batch “1/Balch 1/Baich 1/Batch None
BOD (5-day} 1 set/Batch 1/Batch N/A NIA dilutions in triplicate
Bromide 1/Batch 1/Batch 1/Batch 1/Batch None
Chloride 1/Batch 1/Batch t/Batch 1/Batch Nona
Dissvlved Organic Carbon 2/Batch 1/Batch 1/Batch 1/Batch None
Fluoride 1/Batch 1/Batch 1/Batch 1/Batch Nona
Surfactanis (MBAS) 1/Batch 1/Batch 1/Batch 1/Batch Nong ;-
MNitrate 1/Batch 1/Batch 1/Bateh 1/Batch None
Nitrite 1/Batch 1/Batch 1/Batch 1/Batch Naone
Sulfate 1/Batch 1/Batch 1/Batch 1/Batch None
Total Dissolved Solids N/A 1/Batch N/A N/A 1/Batch
Arsenic 1/10 Samples 1/Batch 1/Baich 1/Batch None - -
Boron 1/10 Samples 1/Batch 1/Batich 1/Batch Naone -
Cadmium 1/10 Samples 1/Batch 1/Baich 1/Batch None
Chromium 1710 Samples 1/Batch 1/Batch 1/Batch None
Copper 1710 Samples 1/Baich 1/Batch 1/Balch None
Iron 1/10 Samples 1/Batch 1/Batch 1/Batch Nene
Lead 1/10 Samples 1/Batch 1/Batch 1/Balch None
Manganese 1110 Samples 1/Batch 1/Batch 1/Batch None
Mercury 1/10 Samples 1/Batch 1/Balch 1/Batch None
Nickel 1/10 Samples 1/Batch 1/Batch 1/Batch None
Silver 1/10 Samples 1/Batch 1/Batch 1/Batch None
Zinc 1/10 Samples 1/Batch 1/Batch 1/Batch Nonse
Catfeine 1/day 1/Batch 1/Batch 1/Batch None
Total Trihalomethanes 1/day 1/Batch 1/Batch 1/Baich None
Fecal Coliform N/A, 1/Batch N/A NIA N/A
Fecal Strep. N/A 1/Batch N/A N/A N/A

*A “batch” is a cycle of sampling. As part of this project the laboratory will be presented with 13 samples for analysis. Analysis of these 13 samples is

considered a “batch”. Check Standards are a second source standard, of a known value that is run at the end of a batch to check that the equipment was
calibrated throughout the duration the analysis.
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Data Management Procedures

Field

Data from field measurements will be recorded at the time of measurement in an all weather field notebook
dedicated for use on the project. Before proceeding to the next sampling point the data will be compared to
the historical data of the sampling point to tdentify any gross discrepancies. The field data obtained during
sampling will be entered into the data spreadsheets upon returning from the field.

Laboratory

The data package provided by the lab shall include a case narrative discussing any problems with the
analysis, corrective actions taken, changes to the referenced method, an explanation of data qualifiers and
all quality control results associated with the data including: method blanks, check standards, analytical
duplicates and matrix spikes.

Data Base . ..

Results from the laboratory will be entered into Microsoft Excel spreadsheets formatted by the Deﬁé’mnent
of Ecology. The spreadsheets will be submitted to the Department of Ecology for entry into Ecology’s
Environmental Information Management (EIM) system on a quarteriy basis once all of the results have
been obtained from the lab and entered into the spreadsheets for that testing period. Submission of data to
the department on a quarterly basis will reduce the chances for data rejection by the departments system
and allow data acquisition and recording methods to adjust smoothly and efficiently if needed. The data
will be entered into the spreadsheets following the EIM Data Submittal Guide obtained from the web site:
http:/fwww.ecy. wa.gov/services/as/lip/eim/eimdsg html

Existing Data

Management of existing data will not be necessary for this project. The results of this monitoring project
will be compared to the water quality results of the Department of Ecology’s January 1998 publication
Yelm Groundwater Baseline Sampling. (Publication no. 98-301) as part of the final report.
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() Audits and Reports

A Technical Systems Audit (TSA} will be performed shortly after the sampling and testing has begun.
Personnel from both Skillings-Connolly, Inc. and Spectra Laboratories will perform the audit together. The
audit will examine how the project team is adhering to the intentions and guidelines established by this
Project Plan. Coordination of the audit will serve to economize the work effort and quickly implement
comprehensive corrective measures if needed. The successful audit will identify deviations from the
quality assurance plan and will result in project team working together to address the findings of the audit.
Findings of the audit and any cormrective measures will be documented and summarized in the final project
report. In addition the testing lab will be subject to national standards of quality and performance for
testing laboratories.

Sampling, cleaning and maintenance procedures of field equipment and use will be evaluated on a quarterly
basis for the first four quarters of the testing and sampling period. This frequency of field procedure

cennIm a0t rmorevaluation will ensure that field procedures are acceptable and minimize the potential for obtaining filed w2 = ..

- data and samples of questionable quality.. Following the first four quarters of the sampling and testing
period, the use and care of field equipment will be evaluated every second quarter. The field equipment
will be maintained as recommended by the manufacturer or more frequently if required.

A quarterly report will be prepared by the staff of Skillings-Connolly and submitted to the manager of the
project for Skillings-Connolly. The report will be prepared with input from the testing laboratory and serve
to assess the accuracy and completeness of data, review the results of system audits.and identify any
significant quality assurance problems and corrective actions taken.
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Data Review, Verification and Validation

Data Review

Data obtained in the field will be examined thoroughly for completeness. The Data obtaiped will be
reviewed for consistency, correctness and completeness to ensure that no errors or omissions were made.
The person collecting the samples will ensure that the intent of the sampling design was met and review
the data collection procedures before leaving the site.

Data Verification

The testing laboratory staff will review submitted samples for completeness and proper collection
protocols. The testing laboratory shall provide a case narrative along with the testing results. The case
narrative will include review and verification of the quality control results by the iaboratory staff for

- . .compliance with acceptable criteria.

Data Validation

The con’rﬁlete data package obtained from the testing laboratory will be examined in detail by the Sﬁl]ings-
Connolly, Project Manager. The methods, standard operating procedures and results will be examined to
determine if the Quality Assurance Project Plan has been followed.

Following validation of the data, the testing laboratory will be consulted to determine if the measurement
quality objectives for the project have been met.

Data Quality Assessment

If contaminants are not found in the samples taken and the testing lab is confident with their testing resuits,
then the data will be considered suitable for archiving in the EIM data base for comparison with future data.
The testing methods and sampling procedures that will be followed by this monitoring project will not
deviate significantly from acceptable standard practices. It is reasonable to assume that future data, obtain
in a similar manner, can be reliably compared with the results of this project if the samples are examined by
a qualified testing laboratory.

An electronic file of this document is located at the Skillings-Connolly, Inc. office under the following:
G:\project\2001101090 Yelm Groundwater Monitoring\Work Product\Quality Assurance Project Plan
(QAPP).doc
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SAMPLE FORMS AND EQUIPMENT SPECIFICATIONS
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SPECTRA Laboratories PAGE of
2221 Ross Way « Tacoma, WA 98421 « (253) 272-4850 » Fax (253) 572-9838 » www.speclra-lab.con STANDARD L_‘ RUSH [ ) ’
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SPECIAL INSTRUCTIONS/COMMENTS:
EIGNAT\RE PRINTED NAME__ COMPANY DAIE e
RELINQUISHED BY 3
RECEIVED BY
RELINGHSHED BY o
RECEIVED BY .
= | Payment Terms: Net 30 days. Past due a s subject to 11/2% per month interest. Customer agrees to pay all cosls of collecli luding reasonabls
RETURN S.ES D DISPOSE SAMPLES[_] attorney’s fees and all olher associated cg. collection regardless of whether suit is filed. Specira Analylical, Inc. D.

(Fee Applies)
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Visit . ..
Thermo Eleciron

Thermo Orion”

rFroouc: Home Page> Meters> Dissoived Oxygen Meters>

» Model 1230 Waterproof Dissolved Oxygen Meter

- Simuitaneous Menitoring of Dissoived Oxygen and pH
b - Fuily Waterproof to IP67 and NEMA 6
- 120 Point Datalogging, RSZ23Z and GLPdoc™

Thermo Qrion's Mode! 1230 aillows monitoring of pH and DO or pH and Conductivity
i .- simuitanesusly with temperaiure date‘and time. The Mode! 1230 offers Aute-Buffer-
Y. Recognition, DirectCal™ and AUTG-CAL™ to make calibration and accurate
: measurements of muiltipie parameters simple. The datalogging and printing options
! make data collection easy. The GLPdoc "Good Laboratory Practices” feature ensures
proper documentation of calibrations and results. Meter warranty is three (3) years.

Field Km 9107WP electrode, 013010 conductivity cell, 083010 DO Probe,
{_field case, armgred meter case, and solutions.

Starter Kit includes field case and ammored meter case.

Specifications:
Range. % Saturation

010 199.9%, 0 to 600%

Resoiution, % Saturation .01
Temperature Range 5050°C
Temperature Accuracy 0.1 = 1 digit
Auto Barometnc Pressure Measurement  Yes
Cutputs RS232
Datalogging (pornts) 120

Battery Power
Range. mg/L (ppm}

Rechargeable NiCd. AC Line. 110/220
0.00 to 18.99 mg/L. 0.0 to 90.0 mg/L

Resolution. mg/L {ppm) 0.01
Reiative Accuracy = 0.58%, = 1 digit
Temperature Resclution 0.1

Salinity Correcuon

0010 70.0 ppt

Other Modes pH. mV, ORP. Temperature. Conductvity
Disglay LCD
Inputs 8 pin WP DIN. DIN {with BNC Adsoten, Single Sanana

Printing Caoability
Agency Approvais
‘Nawerorooi Rating

=l zpices snown are in US collars

-TLounlE “TCEade
110V wih pH Prese
220V wih oH Przoe

‘eler sna tdanual cniv

(YO LYY L aaere—
LEPITTROL S0

Yes
ULU/CSA/CENECB01, TUV
P67

Srone
3107WP and butfers

2107WP snd burfars

CCewtinn 0TI 000001000358




Lec 25 01 0Z:38e Envira-iecn 18251370-8037 p.1

L Envirelech. /{ e o

A Quality Environmental Products &

DIRECTIONS AND SPECIFICATIONS FOR MODELS
B ES-60 AND ES-40 DC PUMPS
USES: I)IPurging wells to 60 fest

2) Dedicated Pump ‘\f\ }_} : N
3} Draw down and recherge tests ‘% C gf—j
4) Disposabie pump for retrieving submerged product \
5} Disposable well development pump
DIRECTIONS The purge pump is very easy.to use, Simply connect the required lcngth of tubing to the pump and
completely submerge the purnp in water. There is no control box or on-off switch. The pump will begin pumping when the
connection is made to the 12 volt battery. The pump has an outlet to take a 3/8” hosc, but can quickly be adapted to take a 1/2” hose
by pushiag on the-1/2” adaptor supphea with the pump. Recommmended tubmg is 1/2" nylon reinforced PVC.

MAINTENANCE: Both the ES-40 and ES-60 are fitted with a slotted cap'to filter large particies of sand and rock. If
particles are visible in the slots they.should be removed. Other than that no mmntenance is. reqmred. No anempt should be made to
open the pumps. Thqf are not rebuildable.

ES-60 MODEL: This model will pump up to 60 fect of head using 1/27 ID hose. The iength of the lead line sunphed with
this pump. is 62 fest. On one end of the lead line are the battery clips, on the other end is the. pump

ES-40 MODEL: This umt will pump up to 40 feet of hea.d_ 50 fest on Ie.ad lme is supphed

HELPFUL HINTS: - @
1) Use a fully charged battery. Do not operate 1hc pump from a battcry that is connected to an operatmg vciucle engine.
' 2) Do not run the pump dry.’ :
3) Use the tubing to- ‘support the wexght of the pump in the well rather thaxrth:: lead lmc This protects Lhc waterproof
connection where the-iead line goes into the top of the pump-
¢} To prevent air cavitation in the pump, start up in the following manner: Ou for4 seconds oﬁ' for 4, on for 4, off for 4,
one fnore time and the air snould bc out of the pump and up the tubmg,

%) Do not pumip from silt trap. - _
'6) Do not dismantle the pump : e
7) After each use purnp clean water tbmugh rhc pump. oa § = [{-
. 2o A = >10)
| 189 T gumlelf o 109 ——
o o onand ESH0 Bump Curve ES-60 SPECIFICATIONS ~ ES-40 SPECIFICATIONS
, VOLTAGE. .c..cooormrrsnnnnn 12 VOLT DC 'VOLTAGE.......ccoomrruneen. 12 VOLT DC
< : - DIAMETER ...coeveveenerennnns 1.5 INCHES DIAMETER ... 1.5 INCHES
_ \ "LENGTH..oorrererverseevireneniio. 13 INCHES LENGTH.coooooeeriee 8 INCHES
- - OQUTPUT ... e 2.8 GPM CUTPUT.....oooocoerrrcececiaenes 3 GPM
- “ R = FUSE RATING ...ecorvmomee.nn. 10 AMPS FUSE RATING......ccooovmen....... 5 AMPS
» > DISCHARGE.......ccoooevenane. 1/2 OR 3/8 DISCHARGE. ........cocooon... 1/2 OR 3/8
. \t\ \ IMPELLER. ..o STAINLESS IMPELLER ... STAINLESS
W o——— ‘ CASING...oooovioe ABS PLASTIC CASING.....................ABS PLASTIC
e } \L\ | SEALS evemrereer s SYN RUBBER SEALS e SYN RUBEER
I N

0 ¢pm 1 gem Z5pm igpm ‘ .

18E£% Zunnse Orive, Suiie 101, Mamnez, ©A 94552 - $25.570.1841 « 325.370.5027 ‘ax






Table C.1 Sampling Point Locations

Sampling Latitude Longitude
Locations

8C1CW 46°56'24.73" 122°36'23.06"
SC2 MWE 46°56'14.48" 122°36'32.64"

_ SCS MW1 46°56'12.66" 122°36'39.20"
8C4 MW2 46°56'13.75" 122°36'39.67"
SC5MW3 46°56'15.51" 122°36'38.94"
SC6 Mw4 46°56"16.73" 122°36'39.92"
SC7 MWS 4_6“561'6.8'("" - 122°36'34.69"
SC8Is 46°56'14.18" 122°36'38.98"
SC9 Cs1 46°56'13.47" . 122°36'36.71"
SC10Cs2 46°56'15.69" 122°36'33.38"
SC11C83 ) 46°56M3.47" 122°36'34.24"
SC12C84 46°56'13.21" 122°36'35.82"




Table C.2 Seasonal Variation on Select Parameters

a) CW = City well
b) MW = Monitoring Well #x

Sample
Quarter cwW  mMwe®  Mwi MW2  Mws MW4  MW5
B Nitrate+Nitrite-N (mg/L) i
st Quarter 346  5.05 212 225 6.05 1.81 4.88
2nd Quarter 24 55 3.1 32 54 2.2 4.8
3rd Quarter 254 234 433 429 3.38 3.13 4.22
4th Quarter 32 23 38 4.4 28 1 34
‘5th Quarter 3.4 35 2.4 4.02 74 3 34
6th Quarter 3.8 46 23 23 4 2.4 3.6
7th Quarter 25 11 3 1.28 2.91 3.28 1.64
8th Quarter 24 4 24 1.5 36 1.6 24
) . Ammonia-N (mg/L) .
1st quarter 0.08 0.04 0.04 0.03 0.03 0.03 0.56
2nd quarter 0.11 0.11 0.1 008 008 0.08 0.08
3rd quarter 021 021 02 0.18 0.18 0.18 0.15
4th quarter <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1
5th quarter _<0.1 <01 <01 <04 <0.1 <0.1 <0.1
6th quarter <0.1 <0.1 <0.1 <0.1 <0.1 <01 <Q.1
7th quarter <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8th quarter <02 <02 <02 <02 <01 <0.1 <0.1
. Total Dissolved Solids (mg/L)
stquarter 89 100 75 61 240 100 140
2nd quarter 64 96 73 62 180 170 100
3rd quarter 86 86 90 - 100 230 180 110
4th quarter 68 80 71 114 195 242 - 99
5th quarter 95 128 101 164 315 175 114
6th quarter 85 110 76 147 218 138 119
7th quarter 82 54 62 106 81 149 255
Bth quarter 113 119 87 169 184 114 114
_ Dissolved Organic Carbon {mgiL)
1st quarter <6 7 7 7 7 10 10
2ng quarter 2 <2 <2 <2 <2 2 <2
3rd quarter 4 25 9 7 8 8 7
4th quarter 7 11 9 9 9 12 9
5th quarter 6 9 913 1 9 11 10
6th quarter <2 4 7 <2 8 10 2
7th quarter 5 4 4 7 <2 8 10
8th quarter 2 5 8 4 <2 <2 <2




Table C.2 Seasonal Variation on Select Parameters

Sample
Quarter cWw  Mwe® Mw1 MWw2  MW3  Mw4 MWS5

R . fron (pg/L). _

1stquarter 140 550 720 430 300 500 270
2nd quarter <10 64 280 130 280 110 99
3rd quarter - <10 1900 380 26 260 130 270
4th quarter <15 3100 1300 85 380 450 380
Sthquarter <15 57 87 170 110 69 74
6thquarter <15 180 69 25 57 63 40
Tthquarer 29 720 290 115 270 85 130
8th quarter <15 840 2000 5400 1.6 044 0.16
o o . Manganese (pg/L) L

1st quarter _ 4 180 % 6 3 4 5
2nd quarter <2 40 20 2 7 2 <2
3rd quarter <2 5900 100 = <2 18 7 14
4th quarter <2 7900 170 = <2 16 15 13
5thquarter = 6 48 10 11 9 5 5
6th quarter 21 400 31 23 25 25 23
7th quarter <2 860 56 2 5 7 12
8th quarter 3 1000 110 110 0.023 <0.002 <0.002

o Fecal Coliform Bacteria (CFU)
istquarter = <2 <2 <2 <2 <2 <2 <2
2nd quarter .0 1 _ 1. . 0 . .0 0. <2
3rd quarter <2 <2 @ <2 @ <2 <2 <2 <2
4th quarter <2 - <2 34 <2 <2 <2 <2
5th quarter <2 <2 <2 <2 <2 <2 <2
6th guarter <2 <2 <2 <2 <2 <2 <2
7th quarter 15 5 0 12 2 2 0
Bth quarter <2 <2 - ¥ o <2 <2 <2
, . Chloride (mg/L) | ,

1st quarter 45 47 6.5 35 37 40 5
2nd quarter 52 8.2 6.7 6.2 40 49 9
3rd quarter 5.5 8.5 7 9 58 52 14
4th quarter 8 8 7 14 43 62 14
5th quarter B.5 10.7 7.7 26.9 58 376 g4
6th quarter 6 75 5 325 34.5 245 16
7th quarter 3.5 3 5 10 19.5 61.5 215
8th quarter 7 4.5 6 40 35 24 24

c) CW =City well

d) MW = Monitoring Well #x




SPECTRA Laboratories

04/08/2002

2221 Ross Way e

Skillings-Connolly, Inc.

PO Box 5080
Lacey, WA 98509

Attm: Kenney Lilliquist

Tacoma, WA 98421

e (253)272-4850
P.O#:

1-186164-01090

Client ID: SC1 CW
Sample Matrix: Water

Date Sampled:  03/07/2002
Date Received:  03/08/2002
Spectra Project: 2002030066

. Spectra Number:; |

ald/sgh

Analyte _ Result  Units~ - - Method Analyte Result Units Method
Arsenic <5 ugl EPA206.2 Bromide <0.50 ug/L  SM4500-Br-B
Boron 84 ug/L EPA 200.7  Chloride 4.5 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon <6 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper 16 ug/L EPA 200.7  Nitrate 346 mg/L-N SM4500NO3D
Iron 140 ug/L EPA 200.7  Nitrite <0.01 mgL-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate <1 mg/L EPA 375.4
Ma; ese 4 g/l EPA 200.7  Total Dissolved Solids 89 mg/L EPA 160.1
Mé‘ <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 13 ug/L EPA 200.7
Bromodichioromethane <l ug/L SW846 8260B
Bromoform <l ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibremomethane <1 ug/L SW846 8260B
Chloroform <1 ug/L SW346 82608
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.1 mg/L SM 4500-N-B
Ammonia 0.08 mg/L-N EPA 350.3
Anionic Surfactants in <0.05 mg/L SM3540C
“BOD 4 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
2-Fluorophenol 140 SWB46 8270C 2.4.6-Tribramophenol 98 SWE46 8270C
Phenol-d6 11 SW846 8270C p-Terphenyl-dl4 72 SWR46 §270C
Nimrobenzene-dS 52 SW846 8270C Dibromoflueromethane 94 SWB46 8260B
2-Fluorobiphenyt 53 SWRA46 8270C Totuene-d8 101 SWB46 E260B
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 1 0f 13



SPECTRA Laboratories P

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

04/08/2002 P.O.#: 1-186164-01090
Client ID: SC2 MW6
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  03/07/2002
PO Box 5080 Date Received:  03/08/2002
Lacey, WA 98509 : Spectra Project: 2002030066
Atn: Kenney Lilliquist Spectra Number: 2
" *Andlyte Result  Units Method '+ +Analyte Result Units © Method
Arsenic <5 ug/L EPA 2062 Bromide 050 “ugl  SMA4500-Br-B
Boron 87 ug/L EPA 200.7  Chloride 4.7 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 7 mg/L EPA 4151
Chromium <7 ug/L EPA 200.7 Fluoride 0.05 mg/L EPA 340.2
Copper 8 ug/L EPA 200.7  Nitrate 505 mg/L-N SM4500NO3D
Iron 550 ug/L EPA 200.7  Nitrite <0.01 mgL-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate <1 mg/L EPA 3754
Manganese 150 ug/L EPA 200.7  Total Dissolved Solids 100 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver 9 ug/L EPA 200.7
Zinc 33 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWg46 8260B
Bromoform <1 ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SW846 8260B
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.7 mg/L SM 4500-N-B
Ammonia 0.04 mgl-N EPA 350.3
Anionic Surfactants in <0.05 mglL SM53540C
BOD 2 mg/L SM 5210
Surrogate Recovery Method Sumogate Recovery Method
2-Fluoropheno! 13 SWB46 8270C 2.4,6-Tribromophenol 74 SW846 5270C
Phenol-ds 102 SWB46 8270C p-Terpbenyi-dl 4 76 SW46 8270C
Nirobenzene-d5 50 SWB46 8270C Dibromoflugromethane 92 SWB46 B2608
2-Fluorobipheny! 58 SW846 8270C Toluene-48 100 SWB846 82608
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 2 of 13

al4/sgh



SPECTRA Laboratories

04/08/2002

2221 Ross Way

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attm: Kenney Lilliquist

Tacoma, WA 98421

o (253)272-4850

Spectra Number: 3

P.O#: 1-186164-01090
Client ID: SC3 MWI1
Sample Matrix: Water

Date Sampled:  03/07/2002
Date Recetved:  (03/08/2002
Spectra Project: 2002030066

Analyte = Result Units . - Method -Analyte - Result Units Method
Arsenic i <5 ug/L EPA 2062 Bromide <050 "ug/l.  SMA4500-Br-B
Boron 70 ug/L EPA 200.7  Chloride 6.5 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper 9 ug/L EPA 200.7  Nitrate 2,12  mg/L-N SM4500NO3D
Iron 720 ug/L EPA 200.7  Nitrite <001 mg/l-N SM4500NO2B
Lead <] ug/L EPA 239.2  Sulfate <1 mg/L EPA 3754
Mzgeoanese 76 ug/L EPA 200.7  Total Dissolved Solids 75 mg/L EPA 160.1
L‘ry <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver - < ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWEg46 8260B
Bromoform <l ug/L SWBg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWg46 8260B
Chloroform <i ug/L SWg46 8260B
N-Nitrosodimethylarnine <10 ug/L EPA 625
TKN 2.8 mg/L SM 4500-N-B
Ammonia 0.04 mg/L-N EPA 350.3
Anionic Surfactants in <005 mglL SM5540C
BOD 4 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method

2-Flugropaenol 17 SW846 £270C 2,4,6-Tribromophenol % SWB46 8270C

Phenol-g6 133 SW846 8270C p-Terphenyl-dl 4 70 SWEB46 8270C

Nitrobenzene-d5 66 SW846 8270C Dibromoflucromethane 92 SWB46 8260B

2-Fluotobipheny] 67 SWB46 B270C Toluene-d8 99 SW846 82608
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 3 of 13
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SPECTRA Laboratories o

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

04/08/2002 P.O# 1-186164-01090
Client ID: SC4 MW2
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  03/07/2002
PO Box 5080 Date Received:  03/08/2002
Lacey, WA 98509 Spectra Project: 2002030066
Attn: Kenney Lll]lCIUlSt Spectra Number: 4
Analyte e Result Units ©~ Method - - Analyte Result Units Method
Arsemic ' <5 ug/L EPA 2062 Bromide <050 “ug/L ~SM4500-Br-B
Boron 01 ug/L EPA 200.7  Chlonde 3.5 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Crganic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6  ugl EPA 2007 Nitrate 225 mgL-N SM4500NO3D
Iron 430 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate <1 mg/L EPA 375.4
- Manganese 6 ug/L EPA 200.7  Total Dissolved Solids 61 mg/L EPA 160.1
Mercury: <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 10 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SW846 8260B
Bromoform <1 ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SW846 8260B
Chloroform <1 ug/L SWa46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <10 mgL  SMA4500-N-B
Ammonia 0.03 mg/l-N EPA 3503
Anionic Surfactants in <0.05 mgl SMS5540C
BOD 4 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
2-Fluorophenot 196 SW246 8270C 2,4.6-Tribromophenol 116 SW846 8270C
Phenol-db 154 SW846 8270C p-Terphenyl-d14 82 SW846 8270C
Nitrobenzene-d5 73 SW846 8270C Dibromofiuoromethane 92 SWS46 52608
2-Fluorcbipheny] 75 SWB46 8270C Toloene-d8 160 $WB46 52608
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 4 of 13
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SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e

(253) 272-4850

04/08/2002 P.O#: 1-186164-01090
Client ID: SC5 MW3
Sample Matix: Water
Skillings-Connolly, Inc. Date Sampled:  03/07/2002
PO Box 5080 Date Received:  03/08/2002
Lacey, WA 93509 Spectra Project: 2002030066
Attn: Kenney Lilliguist Spectra Number: 5
Analyte .. - Result Units - Method - Analyte Result Units Method ...
Arsenic ’ <5 ug/L EPA 2062  Bromide <0.50 “ug/L ~ SM4500-Br-B
Boron 59 ug/L EPA 200.7  Chloride 37 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 6.05 mgdl-N SMA4500NO3D
Iron 300 ug/L EPA 200.7  Nitrite <(.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 14 mg/L EPA 375.4
Mageanese 5 ug/L EPA 200.7  Total Dissolved Solids 240 mg/L EPA 160.1
ﬁry <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 8 ug/L EPA 200.7
Bromodichloromethane <] ug/L SW846 8260B
Bromoform <] ug/L SWE846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWB46 8260B
Chloroform <l ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <1.0 mg/L SM 4500-N-B
Ammonia 0.03 mg/L-N EPA 350.3
Anionic Surfactants in <005 mgl SM35540C
BOD 4 mg/L SM 5210
Surmgate Recovery Method Surrogate Recovery Method
2-Fluarophenal 220 SW846 8270C 2,4,6-Tribromophenol 122 SW846 8270C
Phcnol-d6 175 SWB46 8270C p-Terphenyl-di4 80 SW846 8270C
Nitrobenzene-d5 79 SWB4E 8270C Dibromoflucromethane 93 SW846 52608
2-Fluorobipheny! 84 SWB46 8270C Toluene-d8 100 SW846 82608
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 5 of 13
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SPECTRA Laboratories

2221 Ross Way e

04/08/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Kenney Lilliquist

Tacoma, WA 98421 e

P.O.#

Client 1D:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

(253) 272-4850

1-186164-01090

SC6 MW4
Water
03/07/2002
03/08/2002
2002030066

Spectra Number: 6

Analyte - 1ve Result Units ‘Method Analyte Result Units Method - -
Arsenic <5 ug/L EPA 206.2 Bromide <0.50 ug/L  SMA4500-Br-B
Boron 240 ug/L EPA 200.7  Chloride 40 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 10 mg/L EPA 415.1
Chromium <7 ug/L EPA 2007  Fluoride 0.04 mg/L EPA 340.2
Copper 13 ug/L EPA 200.7  Nitrate 1.81 mgl-N SM4500NO3D
Iron 500 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 21 mg/L EPA 3754
Manganese 4 ug/L EPA 200.7  Total Dissolved Solids 160 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <l ug/L SW§46 8260B
Bromoform <l ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWg46 8260B
Chloroform <1 ug/L SW846 §260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.4 mg/L SM 4500-N-B
Ammonia 0.03 mglL-N EPA 350.3
Anionic Surfactants in <0.05 mg/L SM5540C
BOD 3 mg/L SM 5210

Sumrogate Recovery Method Surrogate Recovery Method
2-Flyorophenol 164 SW846 B270C 2,4,6-Tribromophenc] 102 SW846 8270C
Phenal-d6 130 SWE46 8270C p-Terphenyk-dl4 65 §W846 8270C
Nitrobenzene-d5 60 SW846 8270C Dibromolluoromethane 94 SW846 82608
2-Fluorobiphenyl 63 SW846 8270C Toluene-d8 98 SWB46 82608
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 6 of 13
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SPECTRA Laboratories

2221 Ross Way

04/08/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Kenney Lilliquist

e Tacoma, WA 98421

o (253)272-4850
P.O#:

1-186164-01090

Chent ID: SC7MWS5
Sample Matrix: Water

Date Sampled:  03/07/2002
Date Received:  03/08/2002
Spectra Project: 2002030066

Spectra Number: 7

Analyte Result  Units Method -Analyte Result Units Method
Arsenic o <5 ug/L EPA 206.2 Bromide <(.50 ug/L SM4500-Br-B
Boron 100 ug/L EPA 200.7  Chloride 5.0 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 10 mg/L EPA 415.1
Chromium <7 ug/L EPA 2007  Fluoride 0.06 mg/L EPA 340.2
Coppet <6 ug/L EPA 200.7  Nitrate 488 mg/L-N SM4500NO3D
Iron 270 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate 8 mg/L EPA 3754
anese 5 ug/L EPA 200.7  Total Dissolved Solids 140 mg/L EPA 160.1
m <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 47 ug/L EPA 200.7
Bromodichloromethane <] ug/L SW846 8260B
Bromoform <l ug/L SwW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SW846 8260B
Chloroform <] ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <1.0 mgl  SM4500-N-B
Ammonia 056 mg/L-N EPA 350.3
Anionic Surfactants in <0.05 mg/L SM5340C
BOD 5 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
2-Fluoruphenal 194 SW846 8270C 2,4,6-Tribromopheniol 90 SW846 8270C
Phenol-d6 144 SWB46 8270C p-Terphenyl-d14 62 SWBA6 8270C
Nitrobenzene-ds 69 SW846 8270C Dibromofluoromethane 93 SW846 82608
2-Fluorobipheryl 70 SW346 8270C Toluene-d8 100 SW846 82608
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 7 of 13
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SPECTRA Laboratories

2221 Ross Way e

04/08/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Kenney Lilliquist

Tacoma, WA 98421 e

P.O#:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

(253) 272-4850

1-186164-01090

SC8 1S
Water
03/07/2002
03/08/2002
2002030066

Spectra Number: 8

Analyte Result -Units = Method Analyte Result Units Method
Arsenic <5 ug/L EPA 2062  Bromide <0.50 ug/L SM4500-Br-B
Boron 450 ug/L EPA 2007  Chloride 57 mg/L. SM4500CL-C
Cadmium <3 ug/L. EPA 200.7  Dissolved Organic Carbon 13 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.07 mg/L EPA 340.2
Copper 8 ug/L EPA 200.7  Nitrate 796 mg/L-N SM4500NO3D
Iron 600 ug/L EPA 200.7  Nitrite 002 mg/l-N SM4500NO2B
Lead <l ug/L EPA 2392  Sulfate 29 mg/L EPA 3754
Manganese 28 ug/L EPA 200.7  Total Dissolved Solids 340 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver 10 ug/L EPA 200.7
Zinc 50 ug/L EPA 200.7
Bromodichloromethane 1 ug/L SW846 82608
Bromoferm <1 ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SW846 8260B
Chloroform 6 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 7.7 mg/L SM 4500-N-B
Ammoniza 530 mglL-N EPA 350.3
Anionic Surfactants in 0.30 mg/L SM5540C
BOD <2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method

2-Fluorophenol 249 SW846 8270C 2,4,6-Tridromophenal 138 SW846 8270C

Phenal-d6 187 SWB46 8270C p-Terphenyl-d14 7 SWBA6 8270C

Nitrobenzene-d5 94 SW846 8270C Dibromoflucromethane 95 SWE46 82608

2-Fluorobiphenyl 84 $WB46 §270C Toluene-d8 103 SWBA6 §260B

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 8 of 13
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SPECTRA Laboratories

04/08/2002

Skillings-Connolly, Inc.

PO Box 5080

2221 Ross Way e

Lacey, WA 98509

Attn: Kenney Lilliquist

Tacoma, WA 98421 =

(253) 272-4850
P.O#: 1-186164-01090
Client ID: SC9 CS1
Sample Matrix: Water
Date Sampled:  03/08/2002
Date Received:  03/08/2002
Spectra Project: 2002030066

Spectra Number: 9

Analyte Result Units Method = Analyte- Result Units Method
Artsenic <5 ug/L EPA 206.2  Bromide <0.50 ug/L SM4500-Br-B
Boron 430 ug/L EPA 200.7  Chloride 57 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 13 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.07 mg/L EPA 340.2
Copper 10 ug/L EPA 200.7  Nitrate 803 mgL-N SM4500NO3D
1ron 160 ug/L EPA 200.7  Nitrite 0.0 mg/-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 33 mg/L EPA 3754
anese 29 ug/L EPA 200.7  Total Dissolved Solids 220 mg/L EPA 160.1
”ury <05  ugll EPA 245.1
Nickel <15  uglL EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 43 ug/L EPA 200.7
Bromodichloromethane 1 ug/L SW846 8260B
Bromoform <1 ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L $W846 8260B
Chloroform 4 ug/L SW2a46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 5.9 mg/L  SM 4500-N-B
Ammonia 540 mg/L-N EPA 350.3
Anionic Surfactants in 0.28 mg/L SM5540C
BOD 3 mg/L SM 5210
Surrogats Recovery Method Surrogate Recovery Method
2-Fluorophenal 229 SWE46 8270C 2,4,6-Tribromophenol 127 SW846 8270C
Phenol-d6 e SWE46 8270C p-Terphenyl-d14 78 SWER46 8270C
Nitrobenzene-d5 86 SWe4do 8270C Dibromo{luoromethane 86 SW3846 8260B
2-Fluorobiphenyl B4 SW846 8270C Toluene-d§ 103 SW846 8260B
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 9 of 13
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SPECTRA Laboratories ®

2221 Ross Way ® Tacoma, WA 98421 e (253)272-4850

04/08/2002 P.O#: 1-186164-01090
Client ID: SC10 CS2
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled: ~ 03/08/2002
PO Box 5080 Date Received:  03/08/2002
Lacey, WA 98509 Spectra Project: 2002030066
Attn: Kenney Lilliquist Spectra Number: 10
Analyte - Result Units » - Method- - Analyte - Result Units Method
Arsenic <5 ug/L EPA 206.2 Bromide <().50 ug/L SM4500-Br-B
Boron 400 ug/L EPA 200.7  Chloride 55 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 12 mg/L EPA 415.1
Chromijum <7 ug/L EPA 200.7 Fluoride 0.07 mg/L EPA 340.2
Copper 11 ug/L EPA 200.7  Nitrate 546 mg/L-N SM4500NO3D
Iron 140 ug/L EPA 200.7  Nitrite 003 mgL-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 30 mg/L EPA 3754
‘Manganese 2% ug/L EPA 200.7  Total Dissolved Solids 340 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver 8 ug/L EPA 200.7
Zinc 44 ug/L EPA 200.7
Bromodichloromethane <] ug/L SW846 82608
Bromoform <1 ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chiorodibromomethane <1 ug/L SWE46 8260B
Chloroform 1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.6  mgL  SM4500-N-B
Ammonia 091 mg/L-N EPA 350.3
Anionic Surfactants in 0.28 mg/L SM5540C
BOD 9 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
2-Fluorophenol 176 Swsg46 3270C 2,4,6-Tribromophenol 114 Sw846 8270C
Phenol-d6 144 SW846 8270C p-Terphenyl-d14 70 SWB46 8270C
Niwrobenzene-d3 67 SW846 8270C Dibromofiuoromethane 86 SW846 8260B
2-Fluorobipheny! 68 SW846 8270C Toluene-d8 102 SW846 8260B
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 10 of 13
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SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850
04/08/2002 P.O.#: 1-186164-01090
Client ID: SC11 CS3
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  03/08/2002
PO Box 5080 Date Received:  03/08/2002
Lacey, WA 98509 Spectra Project: 2002030066
Attn: Kenney LlllquISt Spectra Number: 11
Analyte Result - Units Method Analyte Result Units Method
Atsemic - <5 TugL  EPA2062 Bromice "<050 “ugL  SM4500-Br-B
Boron - 450 ug/L EPA 200.7  Chloride 55 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 10 mg/L EPA 415.1
Chromium 8 ug/L EPA 200.7  Fluoride 0.19 mg/L EPA 340.2
Copper 10 ug/L EPA 2007  Nitrate 555 mgL-N SM4500NO3D
Iron 100 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate 27 mg/L EPA 375 4
Magoanese 4 ug/L EPA 200.7  Total Dissolved Solids 320 mg/L EPA 160.1
Niry <0.5 ug/L EPA 245.1
Nickel <15  ugl EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 28 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SW346 8260B
Bromoform <1 ug/L SW846 8260B
Caffeine <10 ugll EPA 625
Chlorodibromomethane <1 ug/L SWEg46 8260B
Chloroform <1 ug/L SW346 8260B
N-Nitrosodimethylamine <10 ug/l EPA 625
TKN <10 mgL  SM4500-N-B
Ammonia 0.24 mg/L-N EPA 350.3
Anionic Surfactants in 0.27 mg/L SM5540C
BOD 3 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
2-Fluoraphenol 216 SW3846 8270C 2,4,6-Tribromophenol 124 SW846 8270C
Phenol-d6 172 SWE46 B270C p-Terphenyl-d14 75 SWE46 8270C
Nittabenzene-ds ™ SWRa6 8270C Dibromofluoromethane 88 SWB4G 82608
2-Fluorobiphenyl 19 SWB46 8270C Tohiene-d8 100 SWB4G6 82608
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sgh

Page 11 of 13



SPECTRA Laboratories

04/08/2002

Skillings-Connolly, Inc.

2221 Ross Way

PO Box 5080
Lacey, WA 98509

Attn: Kenney Lilliquist

Tacoma, WA 98421 e

(253) 272-4850

P.O#: 1-186164-01090
Client ID: SC12 C84
Sample Matrix: Water

Date Sampled:  03/08/2002
Date Received: 03/08/2002
Spectra Project: 2002030066

Spectra Number: 12

"-Analyte Result Units Method Analyte Result Units « - Method
Atsenic <5 ug/L EPA 2062 Bromide <050 ugL  SM4500-Br-B
Boron 4060 ug/L EPA 200.7  Chloride 53 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 11 mg/L EPA 4151
Chromium <7 ug/L EPA 200.7  Fluoride 0.05 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 299 mg/L-N SM4500NO3D
Iron 130 ug/L EPA 200.7  Nitrite 0.01 mg/lL-N SM4500NO2B
Lead <1 ug/L EPA 2392 Sulfate 27 mg/L EPA 3754
Manganese 15 ug/L EPA 200.7  Total Dissolved Solids 320 mg/L EPA 160.1
Mercury <0.5 vg/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 25 ug/L EPA 200.7
Bromodichloromethane <] ug/L SW8g46 8260B
Bromoform <1 ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SW846 82608
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <1.0 mg/L SM 4500-N-B
Ammonia 021 mg/L-N EPA 350.3
Anionic Surfactants in 0.18 mg/L SM5540C
BOD 10 mg/L SM 5210

Surrogate Recovery Method Surrogate Recovery Method
2-Fluoropherol 256 SW846 8270C 2,4,6-Tribromophenol 139 SW846 8270C
Phenoi-d6 196 SW846 8270C p-Terphenyl-d14 77 SW846 §270C
Nitrobenzenz-d5 94 SWB46 8270C Dibromofluoromethane 9 SWB846 82608
2-Fluarobiphenyl 82 SWE846 8270C Toluene-d8 101 SW846 82608
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sgh
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SPECTRA Laboratories

04/08/2002

2221 Ross Way

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

Attn: Kenney Lilliquist

Tacoma, WA 98421

e (253)272-4850
P.O#:

1-186164-01090

Chent ID: SC13 FD
Sample Matrix: Water

Date Sampled: ~ 03/08/2002
Date Received:  03/08/2002
Spectra Project: 2002030066

Spectra Number: 13

Analyte Result  Units Method Analyte Result -Units Method
Arsenic <35 ug/L EPA 206.2 Bromide <050 “ugL  SM4500-Br-B
Boron 520 ug/L EPA 200.7  Chloride 55 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 10 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Flueride 0.05 mg/L EPA 340.2
Copper 13 ug/L EPA 200.7  Nitrate 5.53 mpg/L-N SM4500NO3D
Iron 47 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 27 mg/L EPA 3754
Mgaganese 3 ug/L EPA 200.7  Total Dissolved Solids 320 mg/L EPA 160.1
Niry <0.5 ug/L EPA 245.1
Nickel <13 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zine 19 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SW846 8260B
Bromoform <l ug/L SWRg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L SWg46 8260B
Chloroform <] ug/L SWEg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <1.0 mg/L SM 4500-N-B
Ammonia 020 mg/L-N EPA 3503
Anionic Surfactants in 0.16 mg/L SM35540C
BOD 3 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method

2-Finorophenal 228 SW846 8270C 2,4,6-Tribromophenol 127 SW846 B270C

Phenol-d 17 SW846 8270C p-Terphenayl-d14 7 SW846 B270C

Nitrobenzene-d5 £ SW846 8270C Dibromofluoromethane 9 SW846 82608

2-Fluorobiphenyl 7 SWg46 8270C Toluene-d8 102 SWB46 82608
. SPECTRA LABORATORIES

.Steve Hibbs, Laboratory Manager

ald/sgh
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SPECTRA Laboratories o

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

03/29/2002
Project: Yelm Groundwater

Skillings-Connolly, Inc. Sample Matrix: Water

PO Box 5080 Date Sampled:  03/20/2002

Lacey, WA 98509 Date Received:  03/20/2002

Attn: Kenney Lilliquist - Spectra Project: 2002030185

Spectra # Client ID Analyte Result Units Method

1 SC1 CwW Fecal Coliform <2 per 100mls Membrane Filtration
1 SC1 Cw Fecal Strep. <2 per 100mls Membrane Filtration
2 SC2 MW6 Fecal Coliform <2 per 100mls Membrane Filtration
2 SC2 MW6 Fecal Strep. <2 per 100m]s Membrane Filtration
3 SC3 MW1 Fecal Coliform <2 per 100mls Membrane Filtration
3 SC3 MW1 Fecal Strep. <2 per 100mls Membrane Filtralio,
4 SC4 MW2 Fecal Coliform <2 per 100mls Membrane Filtratio
4 SC4 MW2 Fecal Strep. <2 per 100mls Membrane Filtration
5 S5C5 MW3 Fecal Coliform <2 per 100mls Membrane Filtration
5 SC5 MW3 Fecal Sirep. <2 per 100mls Membrane Filtration
6 SC6 MW4 Fecal Coliform <2 per 100mls  Membrane Filtration
6 5C6 MW4 Fecal Strep. <2 per 100mls Membrane Filtration
7 SC7 MWS5 Fecal Coliform <2 per 100mis Membrane Filtration
7 SC7 MW3 Fecal Strep. 6 per 100mis Membrane Filtration
8 SC8 IS Fecal Coliform <2 per 100mls Membrane Filtration
8 SCE IS Fecal Strep. 4 per 100mls Membrane Filtration
9 SC9 CS1 Fecal Coliform <2 per 100mls Membrane Filtration
9 SC9 CS1 Fecal Strep. <2 per 100mis Membrane Filtration
10 SC10 C82 Fecal Coliform 2 per 100mls  Membrane Filtration
10 SC10 C52 Fecal Strep. 8 per 100mls  Membrane Filtration
11 SC11CS3 Fecal Coliform <2 per 100mls  Membrane Filtration
11 SC11CS3 Fecal Strep. <2 per 100mls Membrane Filtration
12 SC12 Cs4 Fecal Coliform <2 per 100mls Membrane Filtration

Fecal Coliform and Fecal Streptococcus were subcontracted to Water Management Laboratories, Inc.

SPECTRA LABORATORIES .

Steve Hibbs, Laboratory Manager
a7/mlh



SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 9842]

03/29/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attm: Kenney Lilliguist

st

Spectra # Client ID
12 SC12 C84
13 SCI3FD
13 SCI13FD
14 Split Sample (SC7 MWS5) Spectra #7

14

Split Sample (SC7 MW5) Spectra #7

Analyte

Fecal Strep.

Feca! Coliform
Fecal Strep.
Fecal Coliform
Fecal Strep.

» (253)272-4850

Project:

Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Result

<2

<2
10

Yelm Groundwater

Water

03/20/2002

03/20/2002
2002030185

Units

per 100mls
per 100mls
per 100mis
per 100mis
per 100mis

Fecal Coliform and Fecal Streptococcus were subcontracted to Water Management Laboratories, Inc.

. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager
a?/mih

Method

Membrane Filtration

Membrane Filtration
Membrane Filtration
Membrane Filtration
Membrane Filtration



SPECTRA Laboratories

nk

2221 Ross Way
07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Atm: Patrick Skillings

e Tacoma, WA 98421 e

(253) 272-4850
Project: Yelm Groundwater Monitoring
Client ID: SC1 CW
Sample Matrix: Water
Date Sampled: ~ 06/12/2002
Date Received:  06/12/2002
Spectra Project: 2002060156

Spectra Number: 1

Analyte Result  Units Method Analyte Result Units.” Method
Arsenic <5  ugl EPA206.2 Bromide <01 mg/  SM4500-Br-B
Boron 22 ug/L EPA 2007  Chloride 52 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 2 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.01 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 24  mg/l-N SM4500NQO3D
Iron <10 ug/L EPA 200.7  Nitrite <0.01 mg/lL-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate <1 mg/L EPA 3754
Manganese <2 ug/L EPA 200.7  Total Dissolved Solids 64 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 10 ug/L EPA 200.7
Bromodichloromethane <] ug/L  SWE846 8260B
Bromoform <] ug/L SWS846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L SWE46 8260B
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <10 mgl SM 4500-N-B
Ammonia 0.11 mg/L-N EPA 350.3
Anionic Surfactants in <0.05 mg/L SM35540C
BOD <2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method

Nitrobenzene-d5 77 SW846 R270C Toluene-d8 104 SWS46 82608

2-Fluorobiphenyl 90 SWB46 8270C 4-Bromofluorobenzene 101 SWE46 8260B

p-Terphenyl-dtd 102 SWB46 8270C

Dibromofluoromethane 101 SW3g46 52608

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 1 of 13

ald/scj



SPECTRA Laboratories

2221 Ross Way

07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

o Tacoma, WA 98421 e

(253) 272-4850
Project: Yelm Groundwater Monitoring
Client ID: SC2 MW6
Sample Matrix;: Water
Date Sampled:  06/12/2002
Date Received:  06/12/2002
Spectra Project: 2002060156

Spectra Number: 2

Analyte Result Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 206.2  Bromide < 0.1 mg/L SM4500-Br-B
Boron 13 ug/L EPA 200.7  Chloride 8.2 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon <2 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.04 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 55 mg/L-N  SM4500NO3D
Iron 64 ug/L EPA 2007  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1l ug/L EPA 239.2  Sulfate <1 mg/L EPA 3754

ese 40 ug/L EPA 200.7  Total Dissolved Solids 86 mg/L EPA 160.1
m <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 8 ug/L EPA 200.7
Bromodichloromethane <l ug/L SWE846 8260B
Bromoform <l ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ng/L SWg46 8260B
Chloreform <1 ug/L SWg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <10 mgl  SM4500-N-B
Ammonia 0.11 mg/L-N EPA 350.3
Anionic Surfactants in <0.05 mg/L SM5540C
BOD <2 mg/L SM 5210

Surrogaie Recovery Method Surrogate Recovery Method

Nitrobenzene-d3 68 SW846 8270C Toluene-d3 104 SW246 82608

2-Fluorcbiphenyl 80 SW846 8270C 4-Bromofluprobenzene % SW846 82608

p-Terphenyl-d14 92 SW846 8270C

Dibromofluoromethane 106 SWE46 82608

. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 2 of 13
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SPECTRA Laboratories

2221 Ross Way
07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 58509
Attn: Patrick Skillings

o Tacoma, WA 98421

Analyte . - Result  Units Method
Arsenic <5 ug/L EPA 206.2
Boron 18 ug/L EPA 200.7
Cadmium <3 vg/L EPA 200.7
Chromium 8 ug/L EPA 200.7
Copper <6 ug/L EPA 200.7
Iron 280 ug/L EPA 200.7
Lead <1 ug/l. EPA 239.2
Manganese 20 ug/L EPA 200.7
Mercury <@.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zine 9 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWa46 8260B
Bromoform <] ug/L SW3846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWa46 8260B
Chloroform <1 ug/L SW3846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TEN <10 mglL SM 4500-N-B
Ammonia 0.10 mg/L-N EPA 350.3
Anionic Surfactants in <0.05 mg/L SM5540C
BOD <2 mg/L SM 5210

Surrogate Recovery Methed
Nitrobenzene-ds 55 SWE46 8270C
2-Fluorobiphenyl 69 SWB46 8270C
p-Terphenyl-d14 79 SW846 8270C
Dibramofluoromethane 106 SW846 82608
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

al4/scj

Yelm Groundwater Monitoring

(253) 272-4850
Project:
Client ID: SC3 MW1
Sample Matrix: Water
Date Sampled:  06/12/2002
Date Received: 06/12/2002
Spectra Project: 2002060156

Spectra Number: 3

Analyte Result Units Method
Bromide 0.1 mg/L  SM4500-Br-B
Chloride 6.7 mg/L SM4500CL-C
Dissolved Organic Carbon <2 mg/L EPA 415.1
Fluoride 0.06 mg/L EPA 340.2
Nitrate 31 mg/L-N  SM4500NO3D
Nitrite <0.01 mg/L-N SM4500NO2B
Sulfate <1 mg/L EPA 375.4
Total Dissolved Solids 73 mg/L EPA 160.1 .

Surrogate Recovery Method
Toluene-d8 105 SWE46 82608
4-Bromofluorobenzent 102 SW846 82608

Page 30of 13



SPECTRA Laboratories

07/10/2002

2221 Ross Way

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

¢ Tacoma, WA 98421

(253) 272-4850

Project: Yelm Groundwater Monitoring
Client ID: SC4 MW2

Sample Matrix: Water

Date Sampled:  06/12/2002

Date Received: 06/12/2002

Spectra Project: 2002060156

Spectra Number: 4

Analyte - Result Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 206.2 Bromide < (.1 mg/L SMa500-Br-B
Boron 16 ug/L EPA 200.7  Chlonide 6.2 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 2007  Dissolved Organic Carbon <2 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.04 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 32 mg/l-N SM4500N0O3D
Iron 130 ug/L EPA'200.7  Nitrite <0.01 mg/L-N SM4500NQ2B
Lead <1 ug/L EPA 2392  Sulfate <1 mg/L EPA 3754

ese 2 ug/L EPA 200.7  Total Disselved Solids 62 mg/L EPA 160.1
M <05 ugl EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SW846 8260B
Bromoform <] ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L SW846 3260B
Chloroform <1 ug/L SW846 3260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <10 mg/L SM 4500-N-B
Ammonia 0.08 mg/L-N EPA 3503
Anionic Surfactants in <0.05 mg/L SM5540C
BOD <2 mg/L SM 5210

Surrogate Recovery Method Surrogate Recovery Method

Nitrobenzene-ds 64 SWE46 8270C Toluene-48 105 $WB46 £260B

2-Fluorobipheny] 74 $W846 8270C 4 Bromofluorobenzene 100 SW846 8260B

p-Terphenyl-di4 8s SW846 8270C

. Dibromofluoromethane 108 SW846 8260B
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/scj
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SPECTRA Laboratories )

2221 Ross Way
07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

e Tacoma, WA 98421 e (253) 2724850

Project: Yelm Groundwater Monitoring
Client ID: SC5 MW3

Sample Matrix: Water

Date Sampled:  06/12/2002

Date Received:  06/12/2002

Spectra Project: 2002060156

Spectra Number: 5

Analyte - - * Result Units Method Analyte Result Units Method
Arsenic <3 ug/L EPA 206.2 Bromide 0.2 mgL  SM4500-Br-B
Boron 10 ug/L EPA 200.7  Chloride 40 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon <2 mg/L EPA 4151
Chromium <7 ug/L EPA 2007  Fluoride 0.04 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 54  mg/l-N SM4500NO3D
Iron 280 ug/L EPA 200.7  Nitrite <0.01 mg/l-N SM4500N02B
Lead <1 ug/L EPA 2392  Sulfate 14 mg/L EPA 3754
Manganese 7 ug/L EPA 200.7  Total Dissolved Solids 180 mg/L EPA 160.1
Mercury <0.5  ugl EPA 245.1 .
Nicke! <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWg46 8260B
Bromoform <l ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SWE46 8260B
Chloroform <l ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <10 mg/l.  SM 4500-N-B
Ammonia 0.08  mgL-N EPA 350.3
Anionic Surfactants in <{).05 mg/L SM5540C
BOD <2  mgl SM 5210

Surrogate Recovery Method Surrogate Recovery Method
Nitrobenzene-d5 52 SW846 8270C Toluene-d3 103 SW846 82608
2-Fluorobiphenyl 67 SW846 8270C 4-Bromofluorobenzene 101 SW346 82608
p-Terphenyl-d14 82 SW346 8270C
Dibromofluoromethane 101 $W846 8260B
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 5 of 13
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SPECTRA Laboratories

07/10/2002

2221 Ross Way

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patnck Skillings

e Tacoma, WA 098421 e (253)272-4850

Project: Yelm Groundwater Monitoring
Client ID: SC6 MW4

Sample Matrix: Water

Date Sampled:  06/12/2002

Date Received:  06/12/2002

Spectra Project: 2002060156

Spectra Number: 6

Analyte Result Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 206.2  Bromide 0.1 mg/L  SMA4500-Br-B
Boron 180 ug/L EPA 200.7  Chloride 49 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 2 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 22 mg/L-N SM4500NO3D
Iron 110 ug/L EPA 200.7  Nitrite <0.01 mg/l-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 12 mg/L EPA 3754
anese 2 ug/L EPA 200.7  Total Dissolved Solids 170 mg/L EPA 160.1
Mry <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Sitver <7 ug/L EPA 200.7
Zinc <§ ug/L EPA 200.7
Bromodichioromethane <] ug/L SW846 8260B
Bromoform <1 ug/L SWE846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SW3846 8260B
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TEN <1.0 mg/lL.  .SM 4500-N-B
Ammonia 0.08 mg/L-N EPA 350.3
Anionic Surfactants in <0.05 mglL SM5540C
BOD <2 mg/L SM 5210
Surrogaie Recovery Method Surrogate Recovery Method
Nitrobenzene-ds 60 SW846 8270C Toluene-d8 105 SW846 82608
2-Flugrobipheny] 68 SW846 8270C 4-Bromofluorobenzene 100 SWB46 82608
p-Terphenyl-d14 7 SW46 8270C
Dibromoliuoromethane 106 SW846 52608
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 6 of 13
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SPECTRA Laboratories

07/10/2002

2221 Ross Way

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421 e (253)272-4850

Project: Yeim Groundwater Monitoring
Client ID: SC7 MW35

Sample Matrix:  Water

Date Sampled:  06/12/2002
Date Received:  06/12/2002
Spectra Project: 2002060156

Spectra Number: 7

Analyte Result " Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 2062 Bromide 0.1 mg/L.  SM4500-Br-B
Boron 23 ug/L EPA 200.7  Chloride 9.0 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon <2 mg/L EPA 4151
Chromium <7 ug/L EPA 200.7  Fluoride <001 mgl EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 48 mg/l-N SM4500NO3D
Iron 99 ug/L EPA 200.7  Nitrite <0.01 mgl-N SM4500NO2B
Lead <1  ugl EPA 239.2  Sulfate <1  mgl EPA 3754
Manganese <2 ug/L EPA 200.7  Total Dissolved Solids 100 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <7 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SW846 8260B
Bromoform <l ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWg46 8260B
Chloroform <1 ug/L SW846 §260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TEN <10 mgl  SM4500-N-B
Ammonia 008 mg/L-N EPA 3503
Anionic Surfactants in <005 mglL SM5540C
BOD <2 mg/L SM 5210
Surrogaie Recovery Method Surogate Recovery Method

Nitrobenzene-d 53 SW846 8270C Toluene-d8 105 SWB46 B260B

2-Flucrobipheny| 67 SWE46 8270C 4-Bromofluarobenzene 99 SWH46 82608

p-Terphenyl-d14 7 SWa46 8270C

Dibromoflueromethane 105 SWR46 8260B

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 7 of 13
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SPECTRA Laboratories

07/10/2002

2221 Ross Way o

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Tacoma, WA 98421

e (253)272-4850

Project: Yelm Groundwater Monitoring
Client ID: SC8 1S

Sample Matrix: Water

Date Sampled:  06/12/2002

Date Received:  06/12/2002

Spectra Project: 2002060156

Attn: Patrick Skillings Spectra Number: 8
Analyte — Result Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA206.2 Bromide <01 mgl  SM4500-Br-B
Boron 360 ug/L EPA 200.7 Chloride 77 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride <0.01 mg/L EPA 340.2
Copper <6 ug/L EPA 2007  Nitrate 5.1 mg/L-N  SM4500NO3D
Iron 120 ug/L EPA200.7  Nitrite <0.01 mgl-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 36 mg/L EPA 3754
anese 32 ug/L EPA 200.7  Total Dissolved Solids 280 mg/L EPA 160.1
mry <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 13 ug/L EPA 200.7
Bromodichloromethane 9.72 ug/L SWEg46 8260B
Bromoform <] ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane 1.2 ug/L SW8g46 8260B
Chloroform 374 ug/L SWg46 8260B
N-Nitrosodimethylamine <10 g/l EPA 625
TKN <1.0 mg/L SM 4500-N-B
Ammonia 0.08 mglL-N EPA 350.3
Anionic Surfactants in 0.26 mg/L SM5540C
BOD <2 mg/L SM 5210
Surrogate Recovery Methed Surrogate Recovery Method
Nitrobenzene-ds 3l SWR46 8270C Toluene-dg 105 SWB46 82608
2-Flucrabiphenyl k3 SWE46 8270C 4-Bromofluorcbenzene 100 SW846 82608
p-Terphenyl-d14 60 SW846 B270C
Dibromafluoromethane 107 SWE46 82608
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/scj
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SPECTRA Laboratories

2221 Ross Way
07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

e Tacoma, WA 098421 e

" ‘Analyte Result  Units Method
Arsenic <5 ug/L EPA 206.2
Boron 360 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper <6 ug/L EPA 200.7
fron 250 ug/L EPA 200.7
Lead <1 ug/L EPA 239.2
Manganese 80 ug/L EPA 200.7
Mercury <0.5 ug/L EPA 245.1
Nickel 16 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 8 ug/L EPA 200.7
Bromodichloromethane 1.3 ug/L SWg46 8260B
Bromoform <i ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWE46 8260B
Chloroform 3.8 ug/L SW§46 8260B
N-Nimosodimethylamine <10 ug/L EPA 625
TKN <10 mg/L SM 4500-N-B
Ammonia 0.11  mg/L-N EPA 3503
Anionic Surfactants in 0.22 mg/L SM5540C
BOD 4 mg/L SM 5210

Surrogate Recovery Method
Nitrobenzene-d5 47 SWB846 8270C
2-Flucrabiphenyl 53 SW846 8270C
p-Terphenyl-d14 8s SWB46 §270C
Dibromofiupromethane 107 SW846 22508
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/scj

Project:

Client ID:
Sample Matrx:
Date Sampled:
Date Received:
Specira Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC9 CS1

Water

06/12/2002

06/12/2002

2002060156

Spectra Number: 9

Analvte Result Units © Method -
Bromide <0.1 “mgL ~SM4500-Br-B
Chloride 82 mg/L SM4500CL-C
Dissolved Organic Carbon 8 mg/L EPA 415.1
Fluoride 0.02 mg/L EPA 340.2
Nitrate 1.1  mg/L-N SM4500NO3D
Nitrite 0.02 mg/L-N SM4500NO2B
Sulfate 31 mg/L EPA 375.4
Total Dissolved Solids 270 mg/L EPA 160.1 .

Surrogate Recovery Method
Toluene-8 105 SW846 32608
4-Bromofluorabenzene 101 SWE46 82608

Page 90of 13



SPECTRA Laboratories

2221 Ross Way «

07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Parrick Skillings

Tacoma, WA 98421

(253) 272-4850
Project: Yelm Groundwater Monitoring
Client 1ID: SC10 CS2
Sample Matrix: Water
Date Sampled:  06/12/2002
Date Received:  06/12/2002
Spectra Project: 2002060156

Spectra Number: 10

Analyte Result Units Method Analyte Result Units Method
Arsenic o <5 Tugll EPA 2062 Bromide 001 mgL  SM4300-Br-B
Boron 370 ugl EPA 200.7  Chloride 83 mg/L  SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 9 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.02 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 1.0  mgl-N SM4500NO3D
Iron 200 ug/L EPA 200.7  Nitrite 0.02 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 23%9.2  Sulfate 26 mg/L EPA 375.4
anese 180 ug/L EPA 200.7  Total Dissolved Solids 290 mg/L EPA 160.1
Hnry <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWE46 8260B
Bromoform <l ug/L SWEg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SWE846 8260B
Chloroform 1.4 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <10 mgl SM 4500-N-B
Ammonia 029 mg/lL-N EPA 3503
Anionic Surfactants in 0.18 mg/L SM5540C
BOD 3 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Nitrobenzene-ds 45 SW846 8270C Totucnc-d8 104 SWR846 82608
2-Fluorobipheny! 56 SW846 8270C 4-Bromoflucrobenzene 102 SW846 8260B
p-Terphenyl-d14 86 SW846 8270C
Dibromefluoromethane SWB4G6 82608
. SPECTRA LABORATORIES

Steve Hibbs, Laboratdry Manager

ald/sc
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SPECTRA Laboratories

2221 Ross Way

07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

¢ Tacoma, WA 98421

(253) 272-4850
Project: Yelm Groundwater Monitoring
Client ID: SC11 CS3
Sample Matrix: Water
Date Sampled:  06/12/2002
Date Received:  06/12/2002
Spectra Project: 2002060156

Spectra Number: 11

Analyte Result” Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 2062 Bromide <0.1 “mg  SM4500-Br-B
Boron 360 ug/L EPA 200.7  Chloride 81 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 2007  Dissolved Organic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 2007  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 1.0 mg/L-N SM4500NO3D
Iren 250 ug/L EPA 200.7  Nitrte <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 239.2 Sulfate 21 mg/L. EPA 375.4
Manganese 76 ug/L EPA 2007  Total Dissolved Solids 280 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <] ug/L SW846 8260B
Bromoform <] ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SW3846 8260B
Chloroform <] ug/L SWE846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TEN <10 mg/L SM 4500-N-B
Ammonia 0.11 mg/L-N EPA 3503
Anionic Surfactants in 0.10 mg/L SM5540C
BOD 2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method

Nitrobenzene-d5 52 SWE46 8270C Toluene-d8 104 SW846 82608

2-Fluarobipheny) 60 SW845 8270C 4-Bromofluorobenzene 101 SW846 82608

p-Terphenyl-d14 85 SW846 §270C

Dibromofluoromethane 102 SW846 8260B

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

aldssej
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SPECTRA Laboratories

2221 Ross Way o

Tacoma, WA 098421

(253) 272-4850

0771072002 Project: Yelm Groundwater Monitoring
Client ID: SCl12 CS4
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  06/12/2002
PO Box 5080 Date Received:  06/12/2002
Lacey, WA 98509 Spectra Project: 2002060156
Attn: Patrick Skillings Spectra Number: 12
Analyte 12 Result Units  Method Analyte Result Units Method
Arsenic <5 ug/L EPA 2062 Bromide <01 “mg/lL ~SM4500-Br-B
Boron 350 ug/L EPA 200.7  Chloride 68 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 8 mg/L EPA 415.1
Chromiurn <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 0.9 mg/L-N  SM4500NO3D
Iron 300 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 20 mg/L EPA 3754
A anese 55 ug/L EPA 200.7  Total Dissolved Solids 260 mg/L EPA 160.1
r‘uy <05  ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 6 ug/L EPA 200.7
Bromodichloromethane <] ug/L SWg46 8260B
Bromoform | ug/L. SWE846 8260B
Caffeine <20 ugl EPA 625
Chlorodibromomethane <1 ug/L SWE46 8260B
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <20 ug/L EPA 625
TKN <10 mgl  SM4500-N-B
Ammonia 008 mglL-N EPA 3503
Anionic Surfactants in 0.16 mg/L SM5540C
BOD 3 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Nitrobenzene-d5 69 SW846 8270C Toluene-d3 102 SWg46 82608
2-Fluorcbiphenyl 9 SWB846 8270C 4-Bromofluorobenzene LEY SWB46 8260B
p-Terphenyl-d14 79 SWEB46 B270C
Dibromoffuoromethane 103 SWB8456 8260B
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 12 of 13
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SPECTRA Laboratories

07/10/2002

Skillings-Connolly, Inc.
PO Box 5080

2221 Ross Way o

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

s (253)272-4850

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Yelm Groundwater Monitoring

SC13FD
Water

06/12/2002
06/12/2002
2002060156

Spectra Number: 13

Result Units Method
0.1 mg/L  SM4500-Br-B
76 mg/L.  SMA4500CL-C
8 mg/L EPA 415.1
003 mgl EPA 340.2
14 mg/L-N SM4500NO3D
0.02 mgL-N SM4500NO2B
30 mg/L EPA 375.4
280  mg/lL EPA 160.1
Recovery Method

Analyte - --~Result Units Method Analyte
Arsenic <5 ug/L EPA 2062  Bromide
Boron 350 ug/L EPA 2007  Chloride
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon
Chromium <7 ug/L EPA 200.7  Fluoride
Copper <6 ug/L EPA 200.7 Nitrate
Iron 250 ug/L EPA 200.7  Nitrite
Lead <1 ug/L EPA 239.2  Sulfate
Manganese 80 ug/L EPA 200.7  Total Dissolved Solids
Mercury <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 9 ug/L EPA 200.7
Bromedichloromethane 1.3 ug/L SWE46 8260B
Bromoform <] ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SW846 8260B
Chloroform 8.8 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKEN <10 mgl SM 4500-N-B
Ammonia 0.08 mg/L-N EPA 3503
Anionic Surfactants in 0.23 mg/L SMS5540C
BOD 3 mg/L SM 5210
Surrogate Recovery Method Surrogate
Nitrobenzene-ds 55 SWB4S 8270C Toluene-d8
2-Fluorobipheny] 64 SW846 8270C 4-Bromofiucrobenzene
p-Terphenyl-d14 g3 SW846 8270C
Dibromoflucromethane 108 SW246 8260B
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sc)

103
100

SW846 82608
SWE846 82608
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~WATER

‘ ; MANAGEMENT 151580th St E.
pum _ LABORATORIES wc

—

June 14, 2002

Spectra Laboratories, Inc.
2221 Ross Way

Tacoma, WA 98421
Attn: Steve Hibbs

Dear Sir:
Results of analysis of thirteen environmental water samples taken on 06-12-02 and

received on 06-12-02 at 4:15 p.m. are as follows:

Project: 2002060156 - Skillings - Connolly

Fecal Fecal
Sample Coliform Streptococcus
Identification (per_100 mis) (per 100 mls)
01-SC1CW 0 < 2%
10:30
split sample 0 < 2%
02 - SC2 MW6 1 0
08:00
03 - SC3 MW1 1 1
09:00
04 - SC4 MW2 0 1
09:30
05 - SC5 MW3 0 0
10:00
06 - SC6 MW4 0 0
11:10
07 - SC7 MWS5 | < 2 < 2
12:00
split sample < 2% < 2%
08 - SC8 18 0 0

11:05



Spectra Laboratories, Inc.

June 14, 2002
Page 2
Fecal Fecal
Sample Coliform Streptococcus
Identification (per 100 mls) (per 100 mls)
09 - SC9 CS1 2,000 54
12:30
10-8C10 CS82 S50 6
13:00
11-8C11 CS3 11 10
13:55
12-S5C12 Cs4 100 43
14:05
13-SC13 FD 1,800 44
12:30
split sample 2,000 -—-

* < is less than

Lab Number: 08967389 through 08967401

Please note sample volume was insufficient to split for both tests on sample #13.
Samples were analyzed by membrane filtration procedure according to Standard

Methods for the Examination of Water and Wastewater, 19th Edition and EPA
Microbiological Methods for Monitoring the Environment.

Chain of custody record is enclosed.

Sincerely,

s o)

Diane DuMond
Microbiologist

DD:licc
enclosure

R:\COMM\SPECTRALABS6-12




SPECTRA Laboratories

10/01/2002

2221 Ross Way

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

e Tacoma, WA 98421

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC1 CW

Water

09/05/2002

09/05/2002

2002090031

Spectra Number: 1

Analyte - Result Units Method Analyte Result Units Method
Arsenic i <5 ug/L EPA206.2 Bromide <01 mg/l  SM4500-Br-B
Boron <8 ug/L EPA 200.7  Chloride 5.5 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 4 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fiuoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 2.54  mg/L-N SM4500NO3D
Iron <10 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 2392 Sulfate <l mg/L EPA 3754
anese <2 ug/L EPA 200.7  Total Dissolved Solids 86 mg/L EPA 160.1
!ury <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ng/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichioromethane <] ug/L SWE46 8260B
Bromoform <] ug/L SW846 8260B
Caffeine <i0 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWg46 3260B
Chloroform <] ug/L SWBg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.1 mg/L SM 4500-N-B
Ammonia 021 mg/L-N EPA 350.3
Anionic Surfactants as <0.05 mg/lL SM5540C
BOD <2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Dibromofluoromeihane 103 SWH46 B260B 2-Fluorobiphenyl 96 SWB46 8270C
Toluene-ds 99 SW846 82608 p-Terphenyl-di4 102 SW846 8270C
4-Bromofluorobenzene 99 EPA 624
Nizobenzene-ds 75 SWB46 B270C
. SPECTRA LABORATORIES
Steve I:Iibbs, Laboratoty Manager Page 1 of 13
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SPECTRA Laboratories

2221 Ross Way

10/01/2002

Skiliings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

Tacoma, WA 58421 e

Project:
Chent ID:

Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC2 MW6

Water

09/05/2002

09/05/2002

2002090031

Spectra Number: 2

Analyte ~~~Result Units Method Analyte Result Units Method
Arsenic - T3 ug/L EPA 2062 Bromide 0.1 mg/L  SM4500-Br-B
Boron <8 ug/L EPA 200.7  Chloride 6.5 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 25 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.05 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 234 mg/L-N SM4500N0O3D
Tron 1900 ug/L EPA 200.7  Nitrite <0.0] mg/L-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate <1 mg/L EPA 375.4
Manganese 5100 ug/L EPA 200.7  Total Dissolved Solids 86 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 9 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWB846 8260B
Bromoform <1 ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWEg46 8260B
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <1 mg/L  SM 4500-N-B
Ammonia 021 mg/lL-N EPA 350.3
Anionic Surfactants as <0.05 mglL SM3540C
BOD <2 mg/L SM 5210
Surrogate Recavery Method Surmogae Recovery Method

Dibromoftuoromethane 102 SW846 82608 2-Fhuorobiphenyl % SWE46 8270C

Taluene-d8 100 SW346 8260B p-Terphenyl-¢14 98 SW846 §270C

4-Bromofivorobenzene 1 EPA 624

Nitrobenzens-d5 62 SW846 8270C

SPECTRA LABORATORIES

Stev€ Hibbs, Laborarory Manager Page 2 of 13

al4/sgh



SPECTRA Laboratories

10/01/2002

2221 Ross Way

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Tacoma, WA 98421 »

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC3I MW1

Water

09/05/2002
09/05/2002
2002090031
Spectra Number: 3

Analyte Result  Units Method Analyte Result Units Method
Arsenic <35 ug/L EPA 206.2 Bromide 0.2 mg/L  SM4500-Br-B
Boron <8 ug/L EPA 200.7  Chloride 7.0 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 9 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 433 mg/L-N SM4500NO3D
Iron 380 ug/L EPA 200.7  Nitrite <001 mg/l-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate <1 mg/L EPA 375.4

anese 100 ug/L EPA 200.7  Total Dissolved Solids 90 mg/L EPA 160.]
];.Lry <05 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7

Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <l ug/L SW3846 8260B
Bromoform <1 ug/L SW846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L SW346 8260B
Chloroform <] ug/L. SW346 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <] mg/L SM 4500-N-B
Ammonia 020 mg/L-N EPA 3503
Anionic Surfactants as <0.05 mg/lL SMS5540C
BOD <2 mg/L SM 5210

Surrogate Recovery Method Surrogate Recovery Method
Dibromo{luommethane 104 SWE46 82608 2-Fluorobipbenyl 87 SW846 8270C
Toluene-d8 100 SWE46 32608 p-Terphenyl-d14 88 SW846 8270C
4-Bromofluorobenzene 100 EPA 624
Nitrobeazene-d5 68 SWg46 8270C

. SPECTRA LABORATORIES

A
Steve Hibbs, Laboratory Manager Page 3 of 13
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SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

10/01/2002

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Yelm Groundwater Monitoring
SC4 MW2

Water

09/05/2002

09/05/2002

2002090031

Spectra Number: 4

Anatyte _ Result Units - Method Analyte Result Units Method
Arsenic <5 ug/L EPA 2062 Bromide <01 “mg/L  SM4500-Br-B
Boron <8 ug/L EPA 200.7  Chioride 9.0 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 2007  Dissolved Organic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.02 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 429 mg/l-N SM4500NO3D
Iron 26 ug/L EPA 200.7  Nitrite <0.0] mglL-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate <1 mg/L EPA 375.4
Manganese <2 ug/L EPA 2007  Total Dissolved Solids 100 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15  ugl EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6  ugl EPA 200.7
Bromodichloromethane <l ug/L SW846 8260B
Bromoform <] ug/L SWE846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SW846 8260B
Chloroform <] ug/L SW846 82608
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <l mg/L SM 4500-N-B
Ammonia 0.18 mg/L-N EPA 3503
Anionic Surfactants as <0.05 mglL SM5540C
BOD <2 mg/L SM 5210
Surogate Recovery Method Surrogate Recovery Method

Dibromofluoromethane 106 SWE4G 82608 2-Fluorobipheny! 50 SW3246 8270C

Toluzne-d8 99 SWB46 82608 p-Terphenyl-d14 95 SW346 8270C

4-Bromoflucrobenzene 104 EPA 624

Nitrobenzene-ds 71 SW846 B270C

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 4 of 13
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SPECTRA Laboratories

10/01/2002

2221 Ross Way

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

e Tacoma, WA 98421 =

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC5 MW3

Water

09/05/2002

05/05/2002

2002090031

Spectra Number: 5

Analyte N Result “Units -~ Method Analyte’ ~ - Result Units Method
Arsenic o <5 ugl EPA 2062  Bromide 02 “mgL SM4300-Br-B
Boron 120 ug/L EPA 2060.7  Chloride 58 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 9 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.02 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 338 mg/-N SM4500NO3D
Iron 260 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 5 mg/L EPA 3754
anese 18 ug/L EPA 200.7  Total Dissolved Solids 230 mg/L EPA 160.1
mry <05 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 13 ug/L EPA 200.7
Bromodichloromethane <] ug/.  SWB846 8260B
Bromoform <1 ug/L SWE846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SW846 8260B
Chloroform <] ug/L SWg46 8260B
N-Nitresodimethylamine <10 ug/L EPA 625
TKN <1 mg/L SM 4500-N-B
Ammonia 018 mglL-N EPA 3503
Anionic Surfactants as <0.05 mg/L SM5540C
BOD <2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Dibromofluoromethane 107 SW846 82608 2-Fiucrobiphenyl 82 SW846 B270C
Taluene-d8 98 SWB46 B260B p-Terphenyt-d14 95 SW846 §270C
4-Bromoflusrobenzens 100 EPA 624
Nitrobeazene-d5 66 SW846 8270C
. SPECTRA LABORATORIES
Steve'Hibbs, Laboratory Manager Page 5 of 13
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SPECTRA Laboratories

10/01/2002

2221 Ross Way e

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

Tacoma, WA 98421 e

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC6 MW4

Water

09/05/2002

09/05/2002

2002090031

Spectra Number: 6

Analyte B Result  Units Method - Analyte Result Units Method -~ -
Atsemc ' <5 ug/L EPA 2062  Bromide 02 “mglL  SM4500-Br-B
Boron 160 ug/L EPA 200.7  Chioride 52 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 8 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.02 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 313 mg/L-N  SM4500NO3D
Iron 130 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate 5 mg/l. EPA 3754
Manganese 7 ug/L EPA 200.7  Total Dissolved Solids 180 mg/L EPA 160.1
Mercury <0.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 16 ug/L EPA 200.7
Bromodichloromethane <l ug/L SWEg46 8260B
Bromoform <1 ug/L SW346 8260B
Caffeine <10 ugl EPA 625
Chlorodibromomethane <l ug/L SW846 8260B
Chloroform <1 ug/L SWB846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <] mg/L SM 4500-N-B
Ammonia 0.18 mglL-N EPA 3503
Anionic Surfactants as <0.05 mg/lL SM5540C
BOD <2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method

Dibremofluoromethane 108 SWE46 82608 2-Fluorobiphenyl 54 SWEB46 B270C

Toluene-d8 99 SWB46 82608 p-Terphenyl-d14 71 SWB46 8270C

4-Bromoflucrobenzens 101 EPA 624

Nitrobenzene-d5 42 SW846 8270C

SPECTRA LABORATORIES

Steve Hibbs, Laboratory\Manager Page 6 of 13
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® SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-485(
10/01/2002

Project: Yelm Groundwater Monitoring
Client ID: SC7 MW3
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  09/05/2002
PO Box 5080 Date Received:  09/05/2002
Lacey, WA 98509 Spectra Project: 2002090031
Spectra Number: 7
-~ Analyte-= -z ' Result Units Method Analyte v/ - Result Units Method
Atsemic <5 ug/L EPA 206.2  Bromide ) <0. mg/L  SM4500-Br-B
Boron <8  ugl EPA 200.7  Chloride 14  mgL  SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 7 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.02 mg/L EPA 3402
Copper <6 ug/L EPA 200.7  Nitrate 422 mg/L-N SM4500NO3D
iron 270 ug/L EPA 200.7  Nitrite <001 mgL-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate <l mg/L EPA 375.4
anese 14 ug/L EPA 200,7  Total Dissolved Solids 110 mg/L EPA 160.1
ﬁry <05 ugl EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <] ug/L SW846 8260B
Bromoform <1 ug/L SW846 8260B
Caffeine <10 ugl EPA 625
Chlorodibromomethane <l ug/L SW846 8260B
Chloroform <1 ug/L SWE46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <l mg/L  SM 4500-N-B
Ammonia 0.15 mg/lL-N EPA 350.3
Anionic Surfactants as <0.05 mg/L SM5540C
BOD <2 mg/L SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Dibremofluoromethane i03 SWg46 8260B 2-Flucrobipheny! 95 SW846 8270C
Toluene-d8 99 SWR46 52608 p-Terphenyl-d14 98 SWE4S 8270C
4.Bromofluorobenzene 99 EPA 624

Nitrobenzene-ds 78 SW846 8270C
. SPECTRA LABORATORIES i

Steve Hibbs, Laboratory-Manager Page 7 of 13
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SPECTRA Laboratories ®

2221 Ross Way e Tacoma, WA 98421 e (253) 2724850

10/01/2002 Project: Yelm Groundwater Monitoring
Client ID: SC8 IS
Sample Matnx: Water
Skillings-Connolly, Inc. Date Sampled: ~ 09/05/2002
PO Box 5080 Date Received:  09/05/2002
Lacey, WA 98509 Spectra Project: 2002090031
Spectra Number: 8
Analyte ' Result- . Units Method Analyte - e Result Units Method
Arsenic <5 Tugh EPA 2062  Bromide <0.1 mgL  SM4500-Br-B
Boron 320 ug/L EPA 200.7  Chloride 100 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 14 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L. EPA 200.7  Nitrate 698 mg/L-N SM4500NO3D
Iron 54 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
Lead <1 ug/L EPA 235.2  Sulfate 25 mg/L EPA 3754
Manganese 5 ug/L EPA 200.7  Total Dissolved Solids 320 mg/L EPA 160.1
Mercury <05  ugl EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver 8 ug/L EPA 200.7
Zine 41 ug/L EPA 200.7
Bromodichloromethane 13 ug/L SW846 8260B
Bromoform <1 ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane 1 ug/L SW846 8260B
Chloroform 71 ug/L SW846 8260B
N-Nitrosedimethylamine <10 ug/L EPA 625
TKN <1  mgl  SMA4500-N-B
Ammonia 0.10 mgL-N  EPA3503
Anienic Surfactants as 0.35 mg/L SMS5540C
BOD <2  mgl SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Dibromoflucromethane 110 SW846 82608 2-Fluorobipheny] 90 SW846 82700
Toluene-d8 93 SWBE46 8260B p-Terphenyl-d14 8% SWg46 8270C
4-Bromofluorobenzene 104 EPA 624
Nitrobenzene-dS 74 SW846 8270C
SPECTRA LABORATORIES
Steve Hibbs, Laboratery Manager Page 8 of 13
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SPECTRA Laboratories

10/01/2002

2221 Ross Way

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

e Tacoma, WA 98421 e

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring

SC9 CS1

Water

09/05/2002
09/05/2002
2002090031
Spectra Number; 9

Analyte-vi | Result Units . - Method Analyte Result Units Method..
Arsenic T <3 ug/L EPA 206.2  Bromide <0.1 mg/L SM4500-Br-B
Boron 280 ug/L EPA 200.7  Chloride 100 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 14 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.03 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 1.29 mg/l-N SM4500NO3D
Iron 100 ug/L EPA 200.7  Nitrite 003 mgl-N SM4500NO2B
Lead <] ug/L EPA 2392  Sulfate 29 mg/L EPA 3754

ganese 42 ug/L EPA 200.7  Total Dissolved Solids 330 mg/L EPA 160.1
%nry <05 ug/L EPA 2451
Nickel <15 ug/L EPA 200.7

Silver <7 ug/L EPA 200.7
Zinc 17 ug/L EPA 200.7
Bromodichloromethane 1 ug/L SW846 8260B
Bromoform <l ug/L SWE46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWE846 8260B
Chloroform 11 ug/L SWEg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <l mg/L SM 4500-N-B
Ammonia 0.12  mg/L-N EPA 3503
Anionic Surfactants as 0.31 mg/L SM5540C
BOD 3 mg/L SM 5210

Surrogate Recovery Method Surrogate Recovery Method
Dibromofiuoromethane 105 SWE46 8260B 2-Fluorobiphenyl 87 SWE846 8270C
Toluene-d8 99 SWE46 32608 p-Terphenyl-d14 43 SWE846 8270C
4-Bromofluorobenzene 102 EPA 624
Nitrobenzene-d5 64 §W846 8270C
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 9 of 13
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SPECTRA Laboratories

10/01/2002

2221 Ross Way

o Tacoma, WA 98421 »

(253) 272-4850

Project: Yelm Groundwater Monitoring
Client ID: SC10 CS2
Sample Matnx: Water
Skillings-Connolly, Inc. Date Sampled:  09/05/2002
PO Box 5080 Date Received:  09/05/2002
Lacey, WA 98509 Spectra Project: 2002090031
Spectra Number: 10
Analyte .22 <*Result  Units Method':  Analyte Result Units Method
Arsenic ‘ <5 ug/L EPA 2062 Bromide <01 mgL  SMA4500-Br-B
Boron 310 ug/L EPA 200.7  Chloride 110 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon 20 mg/L EPA 4151
Chromium <7 ug/L EPA 200.7  Fluoride 0.04 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 0.96 mg/L-N SM4500N03D
Iron 150 ug/L EPA 200.7  Nitite <0.01 mg/l-N SM4500NO2B
Lead <1 ug/L EPA 239.2  Sulfate 16 mg/L EPA 375.4
Manganese 280 ug/L EPA 200.7  Total Dissolved Solids 320 mg/L EPA 160.1
Mercury <{.5 ug/L EPA 245.1 .
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SWg46 8260B
Bromoform <l ug/L SWg46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SWE846 8260B
Chloroform <1 ug/L SWg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.7 mg/L SM 4500-N-B
Ammonia 0.13 mgl-N EPA 350.3
Anionic Surfactants as 0.30 mg/L SM5540C
BOD 3 mg/L SM 5210
Sumogate Recovery Method Surrogate Recovery Method
Dibromofluoromethane E09 SW3846 82608 2-Fluorobiphbenyl 87 SW3846 8270C
Toluene-d8 99 SW846 82608 p-Terphenyt-d14 81 SW846 8270C
4-Bromofluorobenzene 161 EPA 624
Niirobenzene-d5s 0 SWE46 8270C
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sgh
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SPECTRA Laboratories

10/01/2002

2221 Ross Way

o Tacoma, WA 98421

(253) 272-4850

Project: Yeim Groundwater Monitoring
Client ID: SC11CS3
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  09/05/2002
PO Box 5080 Date Received:  09/05/2002
Lacey, WA 98509 Spectra Project: 2002090031
Spectra Number: 11
Analyte Result Units Method Analyte - Result Units Method
Arsemic ’ <5 ug/L EPA 206.2  Bromide < 0.1 mg/L SM4500-Br-B
Boron 290 ug/L EPA 200.7  Chloride 111 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 2007  Dissolved Organic Carbon 11 mg/L EPA 415.1
Chromium <7 ug/L EPA 200.7  Fluoride 0.04 mg/L EPA 340.2
Copper 17 ug/L EPA 200.7  Nitrate 136 mg/L-N SM4500NO3D
Iron 290 ug/L EPA 200.7  Nitrite <001 mg/-N SM4500NO2B
Lead <1 ug/L EPA 2392  Sulfate <l mg/L EPA 3754
anese 160 ug/L EPA 200.7  Total Dissolved Solids 320 mg/L EPA 160.1
ury <0.5 ug/L EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethaneg <1 ug/L SW346 8260B
Bromoform <1 ug/L SWE846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L SW846 8260B
Chloroform <1 ug/L SW846 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN 1.7 mg/L SM 4500-N-B
Ammonia 0.12 mg/lL-N EPA 350.3
Anionic Surfactants as 0.14 mg/L SM35540C
BOD 5 mg/L SM 5210
Surropate Recovery Method Surregate Recovery Method
Dibromofluoromethane 109 5W3846 82608 2-Fhuorobipbenyl 92 SW846 82100
Toluene-d8 102 SWE46 82608 p-Terpheayl-d14 85 SWB46 8270C
4-Bromofluorobenzene 102 EPA 624
Mirobenzene-d5 3 SW846 8270C
. SPECTRA LABORATORIES

Steve Hibbs, Laboratdbry Manager
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SPECTRA Laboratories

2221 Ross Way
10/01/2002

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

o Tacoma, WA 98421 e

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received;
Spectra Project:

(253) 272-4850

Yelm Groundwater Monitoring
SC12CS4

Water

09/05/2002

09/05/2002

2002090031

Spectra Number: 12

Result Units Method
< 0.1 mg/L SM4500-Br-B
111 mgL  SM4500CL-C
14 mg/L EPA 415.1
0.04 mgL EPA 340.2
1.03  mg/L-N SM4500NO3D
<0.01 mg/lL-N SM4500NO2B
<1 mg/L EPA 3754
335 mg/lL

EPA 160.1.

Recovery Method

Analyte Result  Units Method Analyte-
Arsenic <5 Tugl EPA206.2 Bromide
Boron 320 ug/L EPA 200.7  Chloride
Cadmium <3 ug/L EPA 200.7  Dissolved Organic Carbon
Chromium <7 ug/L EPA 200.7  Flucride
Copper <6 ug/l EPA 200.7  Nitrate
Iron 200 ug/L EPA 200.7  Nitite
Lead <1 ug/L EPA 239.2  Sulfate
Manganese 100 ug/L EPA 200.7  Total Dissolved Solids
Mercury <0.5 ug/lL EPA 245.1
Nickel 19 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichioromethane <1 ug/L SW846 8260B
Bromoform <1 ug/L SW2846 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L SW846 8260B
Chloroform <1 ug/L SWEg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <] mg/L SM 4500-N-B
Ammonia 0.13 mg/L-N EPA 350.3
Anionic Surfactants as 0.15 mg/L SM5540C
BOD 4 mg/L SM 5210

Surregate Recovery Method Surrogate
Dibromofluoromethiane 112 SWB46 B260B 2-Fluorobiphenyl
Toluene-d8 100 SWe46 8260B p-Terphenyl-d14
4-Bromofluorobenzene 103 EPA 624
Nitrobenzene-ds 7 SWB46 8270C
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager
ald/sgh
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SWB46 8270C
SWE46 8270C
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SPECTRA ILaboratories

10/01/2002

2221 Ross Way

o Tacoma, WA 98421 »

(253) 272-4850

Project: Yelm Groundwater Monitoring
Client ID: SCI13 FD
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  05/05/2002
PO Box 5080 Date Received:  09/05/2002
Lacey, WA 98509 Spectra Project: 2002090031
Spectra Number: 13
Analyte Result Units Method Anaiyte Result Units Method
Arsenic <5 ug/L EPA 206.2 Bromide <0.1 “mgL  SM4500-Br-B
Boron 160 ug/L EPA 200.7  Chloride 49 mg/L SM4500CL-C
Cadmium <3 ug/L EPA 200.7 Dissolved Organic Carbon 10 mg/L EPA 415.1
Chromiom <7 ug/L EPA 200.7  Fluoride 0.02 mg/L EPA 340.2
Copper <6 ug/L EPA 200.7  Nitrate 317 mgl-N SM4500NO3D
Iron 100 ug/L EPA 200.7  Nitrite <001 mgl-N SM4500NO2B
Lead <l ug/L EPA 2392  Sulfate 6 mg/L EPA 3754
nese 3 ug/L EPA 2007  Total Dissolved Solids 180 mg/L EPA 160.1
mry <05 ugl EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ng/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Bromodichloromethane <1 ug/L SW846 8260B
Bromoform <1 ug/L SW3g46 8260B
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <] ug/L SWg846 8260B
Chloroform <1 ug/L SWEg46 8260B
N-Nitrosodimethylamine <10 ug/L EPA 625
TKN <1 mg/L  SM 4500-N-B
Ammonia 0.11 mg/L-N EPA 350.3
Anionic Surfactants as <0.05 mg/L SM35540C
BOD <2  mgl SM 5210
Surrogate Recovery Method Surrogate Recovery Method
Dibromofluoromethane 105 SWE46 8260B 2-Fluorobipheny| 97 SW3846 8270C
Toluene-d§ 101 SW346 82608 p-Terphenyl-d14 96 SWB46 8270C
4-Bromofluorobenzene 100 EPA 624
Nitrobenzenz-ds 75 SW846 8270C
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sgh
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SWATER

- MANAGEMENT
= LABORATORIES nc.

1515 80th Si. E.
Tacoma, WA 098404

(253) 531-3121 .

September 9, 2002

Spectra Laboratories, Inc.

2221 Ross Way

Tacoma, WA 98421
Attn: Steve Hibbs

Dear Sir:

Results of analysis of thirteen environmental water samples taken on 09-05-02 and

received on 09-05-02 at 4:15 p.m. are as follows:

Project: 2002090031 - Skillings - Connolly

Sample

Identification

01, 10:20
02, 08:30
03, 09:15
04, 09:45 .
05, 11:00,
06, 11:30.
07, 12:15.
08, 10:50-
09, 13:00

10, 13:15

Fecal
Coliform

(per 100 mls)

< %

< Q%

< %

< Q*

< %

< D*

< 2%

< %

40

40

Fecal
Streptococcus .
(per 100 mls)

2
140

< 2%

< %
< D%
310

32




Spectra Laboratories, Inc.
September 9, 2002

. Page 2

Fecal " Fecal
Sample Coliform Streptococcus
Identification (per 100 mls) (per 100 mls)
11, 13:30 < 2% < D%
12, 13:45 18 12

13, 09:15 < 2% < 2%

i

* < is Jess than
Lab Number: 08974806 through 08974818
Samples were analyzed by membrane filtration procedure according to Standard

Methods for the Examination of Water and Wastewater, 19t Edition and EPA
Microbiological Methods for Monitoring the Environment.

Chain of custody record is enclosed.

Sincerely,

thw L,QMYV\J

Diane DuMond
Microbiclogist

DD:lcc
enclosure

R:\COMM\SPECTRALABSY-5



SPECTRA Laboratories, Inc. )

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 + Fax (253)572-9838
01/15/2003

Project: Yelm Groundwater Monitoring
Client ID: SCI CW
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  12/05/2002
PO Box 5080 Date Received:  12/05/2002
Lacey, WA 98509 Spectra Project: 2002120056
Attn: Patrick Skillings Spectra Number: 1
Analyte Result Units Method Analyte Result Units Method
Arsenic <5 ugll EPA206.2  Anionic Surf. as MBAS <0.05 mglL SM5540C
Boron 200 ug/L EPA 200.7 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7  Bromide < 0.1 mg/l, SM4500-Br-B
Chromium 13 ug/L EPA 200.7  Chloride 8 mg/L SM4500CL-C
Copper 8 ug/L EPA 200.7  Dissolved Organic Carbon 7 mg/L EPA 415.1
Iron <15 ug/L EPA 200.7  Fluoride <(.2 mg/L EPA 340.2
Lead <1 ug/L EPA 2392  Nitrate 32 mg/l-N SM4500NO3D
Manganese <2 ug/L EPA 200.7  Nitrite <0.01 mg/lL-N SM4500NO
Mercury <0.0005 ug/L EPA 2451 Sulfate 4 mg/L EPA 375.5
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 68 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 15 ug/L EPA 200.7
-Bromodichloromethane <1 ug/L EPA 624
-Bromoform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
-Chlorodibromomethane <1 ug/L EPA 624
‘Chloroform <1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia <0.1 mglL-N EPA 350.3
Surrogate Recovery Method Surrogate Recovery Method
Dibremoflucromethane 101 EPA 624 Toluene-d8 97 EPA 624
4-Bremoflucrobenzene 103 EPA 624 2-Fluorobiphenyl 69 EPA 625
Nitrobenzene-ds 73 EPA 625
p-Terphenyl-d14 9t EPA 625
SPECTRA LABORATORIES o

-
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Steve Hibbs, Laboratory Manager Page 1 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA

98509

Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850

» Fax (253) 572-9838

Project: Yeim Groundwater Monitoring
Client ID: SC2 MW6

Sample Matrix: Water

Date Sampled:  12/05/2002

Date Received:  12/05/2002

Spectra Project: 2002120056

Spectra Number:; 2

Analyte g Result  Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 206.2  Anionic Surf. as MBAS <0.05 mg/L SMS5540C
Boron 120 ug/L EPA 2007 BQD <32 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide <Q.1 mg/L SM4500-Br-B
Chromium <7 vg/L EPA 200.7  Chloride 8 mg/L SM4500CL-C
Copper 11 ug/L EPA 200.7 Dissolved Organic Carbon 11 mg/L EPA 415.1
Iron 3100 ug/L EPA 200.7  Fluoride <02 mg/L EPA 340.2
Lead 1 ug/L EPA 2392  Nitrate 23 mg/L-N SM4500NO3D
’anese 7900 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
cury <0.0005 ug/L EPA 245.1  Sulfate 3 mg/L EPA 3754
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 8O mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 25 ug/L EPA 200.7
Bromodichloromethane <1 ug/L EPA 624
Bromoform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L EPA 624
Chloroform <1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN ' <1.0 mg/L SM 4500-N-B
Ammonia <0.1 mgLN  EPA3503
Surrogate Recovery Method Surrogate Recovery Method

Dibromofluoromethane 106 EPA 624 Toluene-dg 92 EPA 624

4-Bromofivorobenzene 103 EPA 624 2-Fluorobipheny! 94 EPA 625

Nitrobenzene-ds 97 EPA 625
. p-Terphenyl-d 14 91 EPA 625

SPECTRA LABORATORIES

Steve Hibbs, Laboratory-Manager Page 2 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way ¢ Tacoma, WAO98421 « (233)272-4850 +« Fax(253)572-9838
0171572003 Project: Yelm Groundwater Monitoring
Client ID: SC3 MW1
Sample Matrix: Water
Skillings-Comnolly, Inc. Date Sampled:  12/05/2002
PO Box 5080 Date Received:  12/05/2002
Lacey, WA 98509 Spectra Project: 2002120056
Attn: Patrick Skillings Spectra Number: 3
Analyte “Result * Units Method Analyte Result Units Method
Arsenic <5  Tugl EPA 2062  Anionic Surf. as MBAS <0.05 “mglL SM5540C
Boron 95 ug/L EPA 2007 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Chromium <7 ug/L EPA 200.7  Chloride 7 mg/L SM4500CL-C
Copper <6 ug/L EPA 200.7  Dissolved Organic Carbon 9 mg/L EPA 415.1
Iron 1300 ug/L EPA 200.7  Fluoride < 0.2 mg/L EPA 340.2
Lead <] ug/L EPA 2352  Nitrate 3.8 mg/L-N  SM4500NO3D
Manganese 170 ug/L EPA 200.7  Nitrite <001 mg/lL-N SM4500NO2
Mercury <0.0005 uglL EPA 245.1  Sulfate 2 mg/L EPA 375.45
Nickel <15 ug/L EPA 2007  Total Dissolved Solids 71 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 15 ug/L EPA 200.7
Bromodichloromethane <1 ug/L EPA 624
Bromoform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform 34 /100 Membrane
Fecal Streptococcus 6 /100 Membrane
TKN <1.0 mglL  SM4500-N-B
Ammonia <{.1 mglL-N EPA 350.3
Surrogate Recovery Method Surrogate Recovery Method
Dibromofluoromethane 104 EPA 624 Toluene-d8 9 EPA 624
4-Bromofluorcbenzene 104 EPA 624 2-Flucrabiphenyl 86 EPA 625
Niirobenzeng-d5 81 EPA 625
p-Terphenyl-d4 101 EPA 625
SPECTRA LABORATORIES o
Steve Hibbs, Laboratory Manager Page 3 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Wayv

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

* (233)272-4850 -

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

Fax (253)572-9838

Yelm Groundwater Monitoring
SC4 MW2

Water

12/05/2002
12/05/2002
2002120056
Spectra Numnber: 4

Analyte e Result - Units Method Analyte Result Units Method
Atsenic <3 ug/L EPA 2062  Anionic Surf. as MBAS <0.05 mg/L SM5540C
Beron 55 ug/L EPA 2007 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 2007  Bromide <0.1 mg/L SM4500-Br-B
Chromium <7 ug/L EPA 200.7  Chloride 14 mg/L SM4500CL-C
Copper <6 ug/L EPA 200.7  Dissolved Organic Carbon 9 mg/L EPA 415.1
Iron 95 ug/L EPA 200.7  Fluonide <(.2 mg/L EPA 340.2
Lead <1 ug/L EPA 239.2  Nitrate 44 mgl-N SM4500NO3D
anese <2 ug/L EPA 200.7  Nitrite <001 mg/L-N SM4500NO2B
Hury <0.0005 ug/L EPA 245.1  Sulfate 9 mg/L EPA 375.4
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 114 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 19 vg/L EPA 200.7
Bromodichioromethane <l g/l EPA 624
Bromoform <] ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <l ug/L EPA 624
Chloroform <1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus 4 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia <01 mg/lL-N EPA 3503
Surrogate Recovery Method Surrogate Recovery Method

Dibromoflunromethane 107 EPA 624 Tolucne-d8 95 EPA 624

4-Bromofluorobenzene 0 EPA 624 2-Fiuorobiphenyl 85 EPA 625

Nitrobenzene-d3 86 EPA 625

p-Terphenyl-d14 97 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 4 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA

98509

Atm: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:

Chent ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC5 MW3

Water

12/05/2002
12/05/2002
2002120056
Spectra Number: 5

Analyte Result  Units Method - Analyte Result Units Method
Amsenic <5 ug/L EPA 206.2  Anionic Surf. as MBAS <0.05 mglL SM35540C
Boron 210 ug/L EPA 2007 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide 0.2 mg/L SM4500-Br-B
Chromium <7 ug/L EPA 200.7  Chloride 43 mg/L SM4500CL-C
Copper <6 ug/L EPA 200.7  Disselved Organic Carbon 9 mg/L EPA 415.1
Iron 380 ug/L EPA 200.7  Fluoride <0.2 mg/L EPA 340.2
Lead <1 ug/L EPA 2392  Nitrate 28  mg/-N SM4500NO3D
Manganese 16 ug/L EPA 200.7  Nitrite <0.01 mgL-N SM4500NO
Mercury <(.0005 ug/L EPA 2451  Sulfate 9 mg/L EPA 375.6
Nickel <15 ug/L EPA 2007  Total Dissolved Solids 195 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 15 ug/L EPA 200.7
Bromodichloromethane <1 ug/L EPA 624
Bromoform <] ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <] ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Celiform <2 /100 Membrane
Fecal Streptococcus 2 160 Membrane
TEKN <1.0 mg/L SM 4500-N-B
Ammonia <0.1 mglL-N EPA 3503
Surrpgate Recovery Method Surrogate Recovery Method

Dibromofluoromethane 106 EPA 624 Toiuene-dé 94 EPA 624

4-Bromofluorobenzene 103 EPA 624 2-Fluorobipheny] 85 EPA 625

Nitrobenzene-ds 87 EPA 625

p-Terphenyl-di4 95 EPA 625

SPECTRA LABORATORIES .

Steve Hibbs, Laboratory Manager Page 50of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma. WA 98421

* (253)2724850 -

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC6 MW4

Water

12/05/2002
12/05/2002
2002120056
Spectra Number: 6

Analyte : Result Units ~ Method - Analyte Result Units Method
Arsenic h <0.005 ug/L EPA 206.2  Anionic Surf. as MBAS <0.05 mglL SM5540C
Boron 280 ug/L EPA 200.7 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Chromium <7 ug/L EPA 200.7  Chloride 62 mg/L SM4500CL-C
Copper <6 ug/L EPA 2007 Dissolved Organic Carbon 12 mg/L EPA 415.1
Iron 450 ug/L EPA 200.7  Fluoride <0.2 mg/L EPA 340.2
Lead <1 ug/L EPA 239.2  Nitrate 10 mg/lL-N SM4500N03D
ese 15 ug/L EPA 200.7  Nitrite <001 mg/L-N SM4500NO2B
i'arny <0.0005 ug/L EPA 245.1  Sulfate 20 mg/L EPA 3754
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 242 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 18 ug/L EPA 200.7
Bromodichloromethane <1 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus 8 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia <0.1 mg/lL-N EPA 3503
Surrogate Recovery Method Surmogats Recovery Method

Dibromofluoromethane 93 EPa 624 Toluene-d8 94 EPA 624

4-Bromoflucrobenzene 104 EPA 624 2-Fluorobiphenyl ri] EPA 625

Nitrobenzene-ds 65 EPA 625

p-Terphenyl-d14 108 EPA 625

. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 6 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:

Chent ID:
Sample Matrix:
Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC7 MW5

Water

12/05/2002

12/05/2002

2002120056

Spectra Number: 7

Analyte - +Result Units Method Analyte Result Units Method
Arsenic <5 ug/L EPA 206.2  Anionic Surf, as MBAS <005 “mgl SM5540C
Boron 100 ug/L EPA 2067 BOD 2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Chromium <7 ug/L EPA 200.7  Chloride 14 mg/L SM4500CL-C
Copper <6 ug/L EPA 200.7  Dissolved Organic Carbon 9 mg/L EPA 415.1
Iron 380 ug/L EPA 200.7  Fluoride < 0.2 mg/L EPA 340.2
Lead <1 ug/L EPA 2392  Nitrate 3.4 mg/L-N  SM4500NO3D
Manganese 13 ug/L EPA 200.7  Nitrite <0.01 mg/lL-N SM4500NO
Mercury <0.0005 ug/L EPA 245.1  Sulfate 5 mg/L EPA 3756
Nickel <135 ug/L EPA 200.7  Total Dissolved Solids 99 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zing 18 ug/L EPA 200.7
Bromodichloromethane <1 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromemethane <] ug/L EPA 624
Chloroform <1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus 2 /100 Membrane
TKN <10 mgl  SM4500-N-B
Ammonia <0.1 mglL-N EPA 350.3

Sumogate Recovery Method Surrogate Recovery Method
Dibromoflucromethane N EPA 624 Toluene-d8 94 EPA 624
4-Bromofluorcbenzene 105 EPA 624 2-Fluorobiphenyl 9l EPA 625
Nirroberzene-d5 90 EPA 625
p-Terphenyl-d14 98 EPA 625
SPECTRA LABORATORIES .
Steve Hibbs, Laboratory Manager Page 7 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way ¢

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:
Client 1D:

Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring

SC8 IS
Water

12/05/2002
12/05/2002
2002120056
Spectra Number: 8

Analyte L Result Units Method Analyte Resuit Units Method
Arsenic - <5 ug/L EPA 2062  Anionic Surf. as MBAS 033 mglL SM5540C
Boron 380 ug/L EPA 200.7 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide < (.1 mg/L SM4500-Br-B
Chromium 8 ug/L EPA 200.7  Chloride 57 mg/L SM4500CL-C
Copper 6 ug/L EPA 200.7  Dissolved Organic Carbon 15 mg/L EPA 415.1
Iron 29 ug/L EPA 200.7  Fluoride <0.2 mg/L EPA 340.2
Lead <] ug/L EPA 239.2  Nitrate 128 mg/L-N SM4500NO3D
anese 14 ug/L EPA 200.7  Nitrite <001 mg/L-N SM4500NO2B
Mry <0.0005 ug/L EPA 2451  Sulfate 25 mg/L EPA 375.4
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 305 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc o4 ug/L EPA 200.7
Bromodichloromethane 6 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 24 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 1100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia <0.1 mglL-N EPA 3503
Surrogate Recovery Method Surrogate Recovery Method

Dibromofiuoromethane 88 EPA 624 Toluene-d8 9t EPA 624

4-Bromofluorobenzene 102 EPA 624 2-Fluorobipheny] 84 EPA 625

Nitrobenzene-d5 » EPA 625

p-Terphenyl-d14 99 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 8 of 13
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SPECTRA Laboratories, Inc.

2221 Ross Way + Tacoma, WA 9842]

01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patnck Skillings

= (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Spectra Number:

Analyte

Analyte. ' Result  Units Method
Atsenic <5 Tugl EFA 206.2
Boron 350 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper <6 ug/L EPA 200.7
Iron 77 ug/L EPA 200.7
Lead <1 ug/L EPA 239.2
Manganese 21 ug/L EPA 200.7
Mercury <0.0005 ug/lL EPA 245.1
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L. EPA 200.7
Zinc 59 ug/L EPA 200.7
Bromodichloromethane 5 ug/L EPA 624
Bromoform <i ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 21 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform 24 /100 Membrane
Fecal Streptococcus 30 /160 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia 0.1 mg/L-N EPA 350.3
Surrogate Recovery Method
Dibromofluoromethzne 84 EPA 624
4-Bromofluorobenzene 104 EPA 624
Nitrobenzene-d5 56 EPA 625
p-Terphenyi-814 63 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ala/sg)

Anionic Surf. as MBAS
BOD

Bromide

Chloride

Dissolved Organic Carbon
Fluoride

Nitrate

Nitrite

Sulfate

Total Dissolved Solids

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC9 CS1

Water

12/05/2002

12/05/2002

2002120056

9

Result Units 1+ .Method

0.25 mg/L SM5540C
<2  mglL EPA 405.1

<0.1 mg/L SM4500-Br-B
59 mg/L SM4500CL-C
19 mg/L EPA 415.1

<02 mglL EPA 340.2
10.8 mg/L-N SM4500NO3D

001 mg/L-N SM4500NO2
27 mg/L EPA 375.46
305 mg/L EPA 160.1

Surrogate Recovery Method
Toluene-dg§ 96 EPA 624
2-Fluorobiphenyl 59 EPA 625

Page 9 of 13



SPECTRA Laboratories, Inc.

2221 Ross Way  »

01/15/2003

Tacoma, WA 98421

e (253)272-4850 o

Fax (253) 572-9838

Project: Yelm Groundwater Monitoring
Client ID: . SCl10CS2
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  12/05/2002
PO Box 5080 Date Received:  12/05/2002
Lacey, WA 98509 Spectra Project: 2002120056
Attn: Patrick Skillings Spectra Number: 10
Analyte Result Umts’ Method Analyte Result Units Method
Arsenic <5 ug/L EPA 2062  Amionic Surf. as MBAS 029 mglL SM5540C
Boron 400 ug/L EPA 2007 BOD 3 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Chromium 12 ug/L EPA 200.7  Chloride 60 mg/L SM4500CL-C
Copper <6 ug/L EPA 200.7  Disselved Organic Carbon 16 mg/L EPA 415.1
Iron 100 ug/L EPA 200.7  Fluoride <02 mg/L EPA 3402
Lead <1 ug/L EPA 239.2  Nitrate 6.0 mg/L-N SM4500NO3D
anese 29 ug/L EPA 200.7  Nitrite 0.01 mg/L-N SM4500NO2B
Mury <0.0005 ugL EPA 2451  Sulfate 0.01 mg/L EPA 3754
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 292 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 51 ug/L EPA 200.7
Bromodichloromethane 1 ug/L EPA 624
Bromoform 9| ug/L EPA 624
Cafieine <10 ug/L EPA 625
Chlorodibromomethane <I ug/L EPA 624
Chloroform 5 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform 12 /100 Membrane
Fecal Streptococcus 50 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia 0.2 mg/L-N EPA 350.3
Surrogate Recovery Method Surrogate Recovery Method
Dibromofhuoromethane 86 EPA 624 Tolucne-d8 94 EPA 624
4-Bromofhorobenzene 102 EPA 624 2-Fluorobiphenyl 72 EPA 625
Nitrcbenzene-d5 72 EPA 625
p-Terphenyl-d14 77 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sc)
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SPECTRA Laboratories, Inc.

2221 Ross Way

01/15/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253)572-9838

Yelm Groundwater Monitoring
SC11 CS3

Water

12/05/2002
12/05/2002
2002120056
Spectra Number: 11

Result Units Method
018 “mg/L SM5540C
<2  mgl EPA 405.1
< (.1 mg/L SM4500-Br-B
61 mg/lL  SMA4500CL-C
200 mgl EPA 415.1
<02 mglL EPA 340.2
53 mgL-N SMA4500NO3D
<001 mgL-N SM4500NO
35 mg/L EPA 375.b
274  mgl EPA 160.1

Recovery

Method

Analyte -Result  Units Method ‘Analyte
Arsenic I ug/L EPA 206.2  Anionic Surf. as MBAS
Boron 460 ug/L EPA 200.7 BOD
Cadmium <3 ug/L EPA 200.7 Bromide
Chromium <7 ug/L. EPA 200.7  Chioride
Copper <6 ug/L EPA 200.7  Dissolved Organic Carbon
Iron <15 ug/L EPA 200.7  Fluoride
Lead <1 ug/L EPA 239.2  Nitrate
Manganese 2 ug/L EPA 200.7  Nitrite
Mercury 0.0006 ug/L EPA 245.1  Sulfate
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids
Silver <7 ug/L EPA 200.7
Zinc 27 ug/L. EPA 200.7
Bromodichloromethane <l ug/L EPA 624
Bromoform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 3 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia <0.l mgl-N EPA 350.3
Surrogate Recovery Method Surrogate
Dibromofluoromethane 89 EPA 624 Toluene-d8
4-Bromofluorobenzene 108 EPA 624 2-Fluorob:phenyl
Nitrobenzene-d5 50 EPA 625
p-Terphenyl-d14 69 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/scj
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53

EPA 624
EPA 625
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SPECTRA Laboratories, Inc.

2221 Ross Way

01/15/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC12 Cs4

Water

12/05/2002
12/05/2002
2002120056
Spectra Number: 12

Analyte e Result Units Method " -~ -Analyte Result Units Method
Arsenic T <5  Tugl EPA206.2  Anionic Surf. as MBAS™ 020 “mg/L SM5540C
Boron 360 ug/L EPA 2007 BOD <2 mg/L EPA 405.1
Cadmium <3 ug/L EPA 200.7  Bromide <0.1 mg/L SM4500-Br-B
Chromium <7 ug/L EPA 2007  Chloride 62 mg/L SM4500CL-C
Copper <6 ug/L EPA 2007  Dissolved Organic Carbon 14 mg/L EPA 4151
Iron 75 ug/L EPA 200.7  Fluoride < 0.2 mg/L EPA 340.2
Lead <1 ug/L EPA 2392  Nitrate 38 mg/l-N SM4500NO3D
anese 49 ug/L EPA 200.7  Nitrite <00] mg/l-N SM4500NO2B
W—w <0.0005 ug/L EPA 2451  Sulfate 34 mg/L EPA 375.4
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids 286 mg/L EPA 160.1
Silver <7 ug/L EPA 200.7
Zinc 26 ug/L EPA 200.7
Bromodichloromethane <l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 2 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform 200 /100 Membrane
Fecal Streptococcus 550 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia 0.2 mg/-N  EPA 3503
Surrogate Recovery Method Surrogate Recovery Method

Dibromofluoromethane 91 EPA 624 Toluene-d8 96 EPA 624

4-Bromoftuorobenzene 106 EPA 624 2-Fluorobipheny) 74 EPA 625

Nitobenzene-ds 72 EPA 625

p-Terphenyl-d14 74 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/scy

Page 12 of 13



SPECTRA Laboratories, Inc.

2221 Ross Way
01/15/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

+ Tacoma, WA 98421

* (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Yelm Groundwater Monitoring
SCI3FD

Water

12/05/2002

12/05/2002

2002120056

Fax (253) 572-9838

Spectra Number: 13

Result Units Method

<0.05 “mglL SM3540C

<2 mg/L EPA 405.1
<01 mg/L  SM4500-Br-B
g mg/L SM4500CL-C

6 mg/L EPA 415.1

<02 mgl EPA 340.2
32  mg/L-N SM4500NO3D

<0.01 mg/L-N SM4500NO2B
5 mg/L EPA 375.
75 mg/L EPA 160.1
Recovery Method

Analyte Result  Units Method Analyte
Arsenic <5 ug/L EPA 206.2  Anionic Surf. as MBAS
Boren 240 ug/L EPA 200.7 BOD
Cadmium <3 ug/L EPA 200,7 Bromide
Chromium 9 ug/L EPA 200.7  Chloride
Copper 7 ug/L EPA 200.7  Dissolved Organic Carbon
Iron <15 ug/L EPA 200.7  Fluonide
Lead <1 ug/L EPA 239.2  Nitrate
Manganese <2 ug/L EPA 200.7  Nitrite
Mercury <0.0005 ug/L EPA 245.1 Sulfate
Nickel <15 ug/L EPA 200.7  Total Dissolved Solids
Silver <7 ug/L EPA 200.7
Zinc 19 ug/L EPA 200.7
Bromodichloromethane <] ug/L EPA 624
Bromoform <} ug/L EPA 624
Caffeine <10 ug/L EPA 625
Chiorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
Ammonia <0.1 mglL-N EPA 350.3
Surmrogate Recovery Method Surrogaite
Dibromofluoromethane 95 EPA 624 Toluene-dg
4-Bromofluorobenzene 109 EPA 624 2-Flugrobiphenyl
Nitrobenzene-d5 82 EPA 625
p-Terphenyl-d14 7 EPA 625
SPECTRA LABORATORIES

N

Steve Hibbs, Laboratory Manager
ald/fscj

95
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EPA 624
EPA 625
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December 13, 2002

Spectra Laboratories, Inc.
2221 Ross Way

Tacoma, WA 98421

Attn: Steve Hibbs

Dear Sir:
Results of analysis of thirteen environmental water samples taken on 12-05-02 and

received on 12-05-02 at 1:15 p.m. are as follows:

Project: 2002120056 — Skillings - Connolly

Fecal Fecal
Sample Coliform Streptococcus
Identification (per 100 mls) (per 100 mls)
01, 10:10 < 2% < 2%
split sample <2* < x
02, 08:00 < 2% < 2%
03, 08:35 34 6
04, 09:05 < 2* 4
05, 09:30 < 2% 2
06, 09:55 < 2% 8
07, 10:45 < 2% . 2
split sample < 2* 2
08, 10:40 < 2% < 2%
09, 11:15 24 30
split sample 20 34

10, 11:30 12 S50



Spectra Laboratories, Inc.
December 11, 2002

Page 2
Fecal Fecal
Sample Coliform Streptococcus
Identification (per 100 mls) (per 100 mls)
11, 11:50 < 2% < 2%
12, 12:05 200 550
13, 10:10 ' < 2% < 2%

* < is less than
Lab Number: 08983078 through 08983090

Samples were analyzed by membrane filtration procedure according to Standard
Methods for the Examination of Water and Wastewater, 19t Edition and EPA
Microbiclogical Methods for Monitoring the Environment.

Chain of custody record is enclosed.

Sincerely,

LQM NN

Diane DuMond
Microbiologist

DD:lcc
enclosure

R:\COMM\SPECTRALABS12-5
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' A SPECTRA Laboratories

2221 Ross Way
04/08/2003

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

+ Tacoma, WA 98421

* (253)272-4850

Project:
Client ID:

» Fax(253) 572-9838

Yelm GW Monitoring
SCI CW

Sample Matrix: Water

Date Sampled:

03/06/2003

Date Received:  03/06/2003
Spectra Project: 2003030069

Attn: Patrick Skillings Spectra Number: 1
Amalyte - Result Units  Method  Analyte Result Units Method
Total Dixsolved Solids ~95  mgh  EPAT60.1 N-Nitrosodimethylamine <10 TugtT BPA 625
Boron 45 uglL EPA 200.7  Fecal Colifarm <2 /160 Membrane
Cadmivm <] ug/L EPA 200.7  Fecai Streptococcus <2 /100  Membrune
Chromium <7  ugl  EPA2007 TKN 14 mgl  SM4500-N-B
Copper 10 ug/L EPA 200.7 BOD <2 mg/ll SM 5210
Iron <15~ wgl EPA200.7 Bromide <0] mgl  SM4500-Br-B
Manganese 6 ug/L BPA 200.7 Chloride 85 mgl.  SM4500CL-C
Nicket <15 ugl  EPA200.7 . Niits <001 mgL-N SM4500NOZE
Silver <7 ug/L EPA 200.7  Nitrate 3.1 mgL-N SMASOINOIL
Zinc <6 L EPA200.7  Anionic Surf, as MBAS 004 mg SM3540C
Assenic <5  ugl EPA 2062
Lead <1 ugL EPA 239.2
Mercury <05 gl EPA 245.1
Fluoride <02 mglL EPA 340.2
Ammonia <0,1 mgl-N EPA 3503
Sulfate 3 mg/L EPA 3754
Dissolved Organic Carbon 6 mg/L EPA 415.1
Bromodichlaromethane <1 ug/L EPA 624
Bromoform <1 og/L EPA 624
Chlorodibromormethane <1 ug/L EPA 624
Chloroform <1 w/L EPA 624
Caffeine <10  ugl EPA 625
Savopa Rexovery Shathod Sxxvogaie Revovery Muthod

Ditvomefisccopmtis - 178 BPA 624 Tolsn-R {.-] EPA G

+BronoSosrobename 103 BPA 624 2-Flucrobiphhyt 50 A &3

Nitrobenzie-45 so BPA 625

p-Torphmyl-di4 0 EPA 625

SPECTRA LABORATORIES

A
Tteve HIRNR T ahorarormy Manager Page 10of 13
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LE I P

SPECTRA Laboratories

2221 Ross Way +« Tacoma, WA 98421 « (253)272-4850 + Fax(253)572-9838
04/08/2003

Project; Yetm GW Monitoring
Client ID: SC2 MW6
: Sample Matrix: Water
Skillings-Connolly, Inc. ' Datc Sampled:  03/06/2003
PO Box 5080 Date Recetved:  03/06/2003
Lacey, WA 98509 Spectra Project: 2003030069
Attn; Patrick Skillings Spectra Number: 2
Analyte Result Units Method Analyte Result Units Mcthod
Toml Dissolved Solids T128 “mgl  EPAI160.1 N-Nitosodimcthylamine <10 TugL T EPA 62
Boron _ n ug/L EPA 200.7  Fece| Coliform <2 100 Membrang
Cedmium =~ <3  ugl EPA 2007  Fecal Streptocaccus 4 /100 Meombrane
Chromium <7 ugl  EPA2007 TKN <10 mgl SM4500N-B
Copper 9 uglL EPA 2007 BOD <2 mglL SM 5210
Tron 57wl EPA 2007 Bromide <01 mglL  SM4500-Br
Mangancse 43 ugl EPA 2007  Chloride 107 mgL SM4S
% Mickel <1S  ugl EPA 2007  Nitrite <001 mgLN SM4SCONO2B
. Silver <7  uwgll EPA 2007  Nitrate 35 mgL.N SM4500NO3D
Zinc <6 ugl EPA 2007  Anionic Surf. as MBAS <002 mg/l SMS540C
' Arsenic <5 ugl EPA 206.2
;. Lesd <l gl EPA 2392
. Mercury <05  ugL EPA 245.1
: Piuoride <02 mglL  EPA3402
+ Ammonis <01 mgLN EPA3503
{ Suifate S 3 mgl.  EPA3754 :
" Dissolved Organic Carbon .. 9. ~"-mglL.~~ EPA4iS.1 e L -
: Bromodichloromethane <1 gl EPA 624 . g
: Bromoform <1 ug/L EPA 624
+ Chlorodibromomethane <1 ug/L EPA 624
" Chlorefiorm <l ugl EPA 624
. Caffeine <10 ugl EPA 625
Sumogass Recovery Method Surrogace Regovery Medod
Didromofuotomethine iz BPA &24 Tolwene-d§ ol BPA 624
4-Bromofioorobenaene 103 Bra s I-Fluorobipbeny) & EPA 815
Nirobsngene-d5 n EPA G5
pTorpbenyi=dle n BPA 625
SFECTRA LABORATORIES
teve , L8 er Page 20f 13
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SPECTRA Laboratories

2221 Ross Way = Tacoma, WA 98421 -« (253)2724850 -+ Fax(253)572-9838
04/08/2003

Project: Yebm GW Monitoring
Client ID: SC3I MW1
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  03/06/2003
PO Box 5080 Date Received:  03/06/2003
Lacey, WA 98509 Spectra Project: 2003030069
Attn: Patrick Skillings Spectra Number: 3
Analyte . Regult Units Method Analyte Result Units Method
Total Dissolved Solids 100 mgL  EPA160.1 N-Nitrosodimethylamine <10 ugl EPA 625
Boron n ug/ll EPA 200.7  Fecal Coliform < /100 Membrane
Cadmium <3 wgl EPA 200.7  Pecal Streptococcys 660 /100 Membrane
. Chromium <7  ugl EPA 200.7 TKN <10 mglL  SM4500-N-B
: Copper <6 ugl EPA 2007 BOD <2 mgl SM 5210
_ Iron 87 ug/L EPA 200.7 Bromide <01 mgLl  SM4500-Br-B
. Manganese 10 ug/L EPA 200.7 Chloride 77 mgL  SMAS0OCL-C
Nickel <15  ugl EPA 200.7  Nitrite <001 mgl-N SM4S00NO2B
Silver <7 ugl EPA 200.7  Nirewe 24 mgLN SM4500NO3D
Y Zipe <6 ugl EPA200.7 Anionic Surf. a3 MBAS <002 myl SM5540C
i Arsenic <5  ugl EPA 206.2
*  Lead <l wl EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mglL EPA 3402
Ammonia <01 mg-N  EPA350.3
Sulfate 3 mg/L EPA 3754 ‘
Dissolved Organic Curbon .- . - 913 mg/L EPA415.1 b E e e
Bromodichloromothane <1 ug/L EPA 624 _—
. Bromoform <1 ug/L EPA 624
" Chlorodibromomethane <1 wl EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <16 ugl EPA 625
Samoge Raceyvary Methor] Surrogaz Recovery Mettod
Disromcfiooremethass 3 EPA 624 Tobecr-08 10 BPA &4
4-Bromofiocscbemme vz EPA 634 3-Proorcbiphany] n EPA 625
Nitroboxssns-45 7 EPA 625
. pTuyhenyidle " EPA 825
SPECTRA LABORATORIES
.
Steve Hibbs, Laboratory Manager Page 3013
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SPECTRA Laboratories

—~th
<

2221 Ross Way + Tacoma, WA 98421

04/08/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm GW Monitoring
SC4 MW2

Water

03/06/2003
03/06/2003
2003030069

Spectra Number: 4

N\
Analyte Result Units Method Analyte Result Units Method
Total Dissoived Solids 164  mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 89 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 1400 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN <1.0 mg/L SM 4500-N-B
Copper 6 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 170 ug/L EPA 200.7 Bromide <01 mg/L SM4500-Br-B
Manganese 11 ug/L EPA 200.7  Chloride 269 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite 002 mg/L-N SM4500N
Silver <7 ug/L EPA 200.7  Nitrate 40 mg/L-N SM4SOON$
Zinc <6 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mglL SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mgl-N EPA 3503
Sulfate 12 mg/L EPA 375.4
Dissolved Organic Carbon i1 mg/L EPA 415.1
Bromodichloromethane <1 ug/L ... EPA624-:: |
Bromoform <i ug/L EPA 624 -;
Chlorodibromomethane <i ug/L EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surmogate Recovery Method

Dibromoflucromethane (4 EPA 624 Toluene-d8 100 EPA 624

4-Bromofluorobenzene 102 EPA 624 2-Fluorobiphenryi 45 EPA 625

Nitrobenzene-d5 46 EPA 625

p-Terphenyl-d14 7 EPA 625

SPECTRA LABORATORIES .

: ~
Steve Hibbs, Laboratory Manager Page 4 of 13
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® SPECTRA Laboratories

2221 Ross Way « Tacoma, WA 98421

04/08/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

* (253)272-4850 -

Project:
Client [D:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm GW Monitoring
SC5 MW3

Water

03/06/2003
03/06/2003
2003030069
Spectra Number: 5

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 315 mgl EPA 160.]  N-Nitrosodimethylamine <10 uglL EPA 625
Boron 25 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 143 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 1.1 mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 110 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 9 ug/L EPA 200.7  Chloride 56.0 mg/L SM4500CL-C
kel <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
br <7 ug/L EPA 200.7 Nitrate 74 mg/L-N SM4500NO3D
Zinc <6 ug/L EPA 200.7  Antonic Surf. as MBAS <0.02 mglL SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.l mglL-N EPA 350.3
Sulfate 26 mg/L EPA 375.4
Dissolved Organic Carbon 9 mg/L EPA 415.1 -
Bromodichloromethane - <l .. g/ <. EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chioroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

Dibromoflucromethane 14 EPA 624 Toluene-d8 1ot EPA 624

4-Bromoflucrobenzene 103 EPA 624 2-Flugrabiphenyl 65 EPA 625

Nitrobenzene-ds 72 EPA 625

p-Terphenyl-dl4 80
. SPECTRA LABORATORIES

Y\

Steve Hibbs, Laboratory Manager

ald/sci

EPA 625
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SPECTRA Laboratories

2221 Ross Way
04/08/2003

Skillings-Connoily, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

¢« Tacoma, WA 98421

Analyte Result Units Method
Total Dissolved Solids 175 “mgl EPA 160.1
Boron 220 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 10 ug/L EPA 200.7
Iron 69 ug/L EPA 200.7
Manganese 5 ug/L EPA 200.7
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mg/L-N EPA 3503
Sulfate 13 mg/L EPA 3754
Dissoived Organic Carbon 11 mgL EPA 415.1
Bromodichloromethane <i- -, ug/l:z-. EPAG624..
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method
Dibromofluoromethans 18] EPA 624
4 Bromofluorobenzene 101 EPA 624
Nitrobenzene-d5 62 EPA 4625
p-Terphenyl-d14 87 EPA 625
SPECTRA LABORATORIES

N

Steve Hibbs, Laboratory Manager

ald/scj

* (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yeim GW Monitoring
SC6 MW4

Water

03/06/2003
03/06/2003
2003030069

Spectra Number: 6

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococeus 6 /100 Membrane
TKN 2.3 mg/L SM 4500-N-B
BOD <2 mglL SM 5210
Bromide <01 mg/L SM4500-Br-B
Chloride 37.6 mg/L SM4500CL-C
Nitrite <0.01 mg/L-N SM43500N
Nitrate 30 mg/L-N SM4500N&
Anionic Surf. as MBAS <0.02 mg/L SM5540C

Surogate Recovery Method
Toluene-d8 100 EPA 624
2-Fluorobiphenyl 61 EPA 625

Page 6 of 13



® SPECTRA Laboratories

2221 Ross Way

04/08/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

» Tacoma, WA 98421

* (253)272-4850 « Fax(253)572-9838

Project: Yelm GW Monitoring
Client ID: SC7 MW5

Sample Matrix: Water

Date Sampled:  03/06/2003

Date Received:  03/06/2003

Spectra Project: 2003030069

Spectra Number: 7

Analyte Result Units Method Analyte Result Unpits Method
Total Dissolved Solids 114 mglL EPA 160.]1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 43 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 440 1100 Membrane
Chromium <7 ug/L EPA200.7 TKN <10 mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD <2 mg/L SM 5210
[ron 74 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 5 ug/L EPA 200.7  Chloride 94 mg/L SM4500CL-C
Nigkel <15 ug/L EPA 200.7  Nitrite <0.01 mglL-N SM4500NO2B
5‘ <7 ug/L EPA 2007  Nitrate 34 mg/L-N SM4500NO3D
Zinc <6 ug/L EPA 200.7  Anionic Surf. as MBAS <002 mglL SM35540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mg/l-N EPA 350.3
Sulfate 6 mg/L EPA 3754
Dissolved Organic Carbon 10 mg/L EPA 415.1 A
Bromeodichloromethane . . <i . ug/L . EPA-624- - :x;-
Bromoform <] ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

Dibromofluoromethane 1s EPA 624 Toluene-d8 100 EPA 624

4-Bromofluorobenzene 102 EPA 624 2-Fluarobiphenyl 7 EPA 625

Nimobenzene-d5 7 EPA 625

p-Terphenyl-di4 90 EPA 625
@ sPECTRA LABORATORIES

AR
Steve Hibbs, Laboratory Manager Page 7 of 13
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SPECTRA Laboratories

2221 Ross Way
04/08/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

Analyte Result  Units Method
Total Dissolved Solids 318 mgL EPA 160.1
Boron 450 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 17 ug/L EPA 200.7
Iron 30 ug/L EPA 200.7
Manganese 26 ug/L EPA 200.7
Nickel <15 ug/L EPA 200.7
Silver 7 ug/L EPA 200.7
Zinc 37 ug/L EPA 200.7
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia <0.l1 mg/L-N EPA 350.3
Sulfate 27 mg/L EPA 3754
Dissolved Organic Carbon 17 mg/L EPA 415.1. .
Bromodichloromethane 7 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane 1 ug/L EPA 624
Chloroform 32 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method
Dibromofluoromethane 109 EPA 624
4 Bromotluorobenzene 102 EPA 624
Nitrobenzene-ds 74 EPA 625
p-Terphenyl-dl4 83 EPA 625
SPECTRA LABORATORIES

AN

Steve Hibbs, Laboratory Manager
ald/scj

* (253)272-4850 -«

Project:
Client ID:

Sample Matrix:

Date Sampled:

Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm GW Monitoring
SC81IS

Water

03/06/2003
03/06/2003
2003030069

Spectra Number: 8

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
BOD <2 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 72.6 mg/L SM4500CL-C
Nitrite <001 mg/L-N SM4500N
Nitrate 45 mg/L-N SM4SOOND
Anionic Surf. as MBAS 0.12 mg/L SM5540C

Surrogate Recovery Method
Toluene-d3 98 EPA 624
2-Fluorobiphenyi 80 EPA 625

Page 8of 13



SPECTRA Laboratories

2221 Ross Way

04/08/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

« Tacoma, WA 98421

e (253)272-4850

* Fax (253)572-9838

Project: Yelm GW Monitoring
Client ID: SC9 CS1

Sample Matrix: Water

Date Sampled:  03/06/2003

Date Received:  03/06/2003

Spectra Project: 2003030069

Spectra Number: 9

ald/scj

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 308 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
460 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 32 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <10 mg/L SM 4500-N-B
16 ug/L EPA 200.7 BOD <2 mg/L SM 5210
52 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 23 ug/L EPA 200.7 Chloride 71.8 mg/L SM4500CL-C
<15 ug/L EPA 200.7  Nitrite 0.02 mg/L-N SM4500NO2B
7 ug/L EPA 200.7 Nitrate 45 mglL-N SM4500NO3D
37 ug/L EPA 200.7  Anionic Surf. as MBAS 0.16 mg/L SM5540C
<35 ug/L EPA 206.2
<1 ug/L EPA 2392
<0.5 ug/L EPA 245.1
<02 mglL EPA 340.2
Ammonia <0.1 mglL-N EPA 350.3
26 mg/L EPA 3754
Dissolved Organic Carbon 19 mg/L EPA 415.1 .
Bromodichloromethane 5 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 23 ug/L EPA 624
<10 ugl EPA 625
Surrogate Recavery Method Surrogate Recovery Method
Dibromofluctomethane 97 EPA 624 Toluere-d8 » EPA 624
4-Bromofluorobenzene 100 EPA 624 2-Fluorobiphenyl 71 EPA 625
Nitrobenzene-d5 73 EPA 625
p-Terphenyl-d14 “ EPA 625
SPECTRA LABORATORIES
P
Steve Hibbs, Laboratory Manager Psge 90f 13



SPECTRA Laboratories

2221 Ross Way

04/08/2003

Skillings-Connolly, Inc.

PO Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

» Tacoma, WA 98421

Analyte Result  Units Method
Total Dissolved Solids 270 mg/L EPA 160.1
Boron 400 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 10 ug/L EPA 200.7
[ron 120 ug/L EPA 200.7
Manganese 43 ug/L. EPA 200.7
Nickel <15  ugl EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 22 ug/L EPA 200.7
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia 1.0 mgL-N EPA 3503
Sulfate 22 myg/L EPA 3754
Dissolved Organic Carbon 14 . mglL EPA 415.1
Bromodichloromethane -l ug/L EPA 624 .
Bromoform <l . ug/L EPA 624.
Chlorodibromomethane <l ug/L EPA 624
Chloroform 6 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method
Dibromoflucromethane 108 EPA 624
4-Bromofluorobenzene 102 EPA 624
Nitrabenzene-ds 69 EPA 625
p-Terphenyl-d14 77 EPA 625
SPECTRA LABORATORIES

A\

Steve Hibbs, Laboratory Manager

ald/scj

* (253)272-4850 -+ Fax(253)572-9838

Project: Yelm GW Monitoring
Client ID: SC10 CS2

Sample Matrix: Water

Date Sampled:  03/06/2003
Date Received:  03/06/2003
Spectra Project: 2003030069

Spectra Number: 10

Analyte Result Units Method
N-Nitrosodimethylamine <10 ugl EPA 625
Fecal Coliform 30 /100 Membrane
Fecal Streptococcus 1300 /100 Membrane
TEN 3.1 mg/L SM 4500-N-B
BOD 8 mg/L SM 5210
Bromide <Q.1 mg/L SM4500-Br-B
Chloride 589 mg/L SM4500CL-C
Nitrite 0.16 mg/L-N SM4500N
Nitrate 3.1 mg/L-N SM4500N$
Anionic Surf. as MBAS 0.15 mg/L SM5540C

Surrogate Recovery Method

Tolucne~d8 100 EPA 624

2-Fluorohiphenyl 65 EPA 625

Page 10 of 13




® SPECTRA Laboratories

2221 Ross Way

04/08/2003

Tacoma, WA 98421

» (253)272-4850 -

Fax (253) 572-9838

p-Terphenyl-did
. SPECTRA LABORATORIES

I

82

Steve Hibbs, Laboratory Manager

ald/scj

EPA 625

Page 11 0f 13

Project: Yelm GW Monitoring
Client ID: SC11 CS83
Sample Matrix:  Water
Skillings-Connolly, Inc. Date Sampled:  03/06/2003
PO Box 5080 Date Received:  03/06/2003
Lacey, WA 98509 Spectra Project: 2003030069
Attn: Patrick Sklllmgs Spectra Number: 11
Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 258  mg/lL EPA160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 390 ug/L EPA 200.7  Fecal Coliform 40 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 390 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 1.4 mg/L SM 4500-N-B
Copper 10 ug/L EPA 200.7 BOD 9 mg/L SM 5210
Iron 69 ug/L EPA 200.7  Bromide <01 mg/L SM4500-Br-B
Manganese 47 ug/L EPA 2007  Chloride 57.7 mg/L SM43500CL-C
k| <15 ug/L EPA 200.7  Nitrite 0.02 mg/L-N SM4500NO2B
x <7 ug/L EPA 200.7  Nitrate 53 mg/L-N  SM4500NO3D
Zinc 19 ug/L EPA 200.7  Anionic Surf. as MBAS 0.07 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia 0.5 mg/L-N EPA 350.3
Sulfate 21 mg/L EPA 3754
Dissolved Organic Carbon 25 mg/L EPA 415.1
Bromodichloromethane <l. .. ug/lL EPA 624
Bromoform <1l ug/L EPA 624
Chiorodibromamethane <1 ug/L EPA 624
- Chloroform 2 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surtogate Recovery Method
Dibromofluoromethane 1t EPA 624 Teluene-d8 59 EPA 624
4-Bromofluorobenzene 102 EPA 624 2-Fluorabiphenyl 66 EPA 625
Nitrobenzenc-ds 67 EPA 625



SPECTRA Laboratories

2221 Ross Way
04/08/2003

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509

» Tacoma, WA 98421

Attn: Patrick Skillings

* (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Recetved:
Spectra Project:

Fax (253) 572-9838

Yelm GW Monitoring

SC12CS4
Water
03/06/2003
03/06/2003
2003030069

Spectra Number: 12

Analyte Result  Units Method Analyte Resuit Units Method
Total Dissolved Solids 251 mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron <8 ug/L EPA 200.7  Fecal Coliform 60 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococeus 2500 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 26 mg/L SM 4500-N-B
Copper 8 ug/L EPA 2007 BOD 7 mg/L SM 5210
Iron 120 ug/L EPA 200.7  Bromide <0.1 mg/L SM4500-Br-B
Manganese 61 ug/L EPA 200.7  Chloride 54.2 mg/L SM4500CL-C
Nicket <15 ug/L EPA 200.7  Nitrite 0.07 mg/L-N SM4500N
Silver <7 ug/L EPA 200.7  Nitrate 47  mg/L-N SM4500N8,
Zinc 20 ug/L EPA 200,7  Anionic Surf. as MBAS 0.09 mg/L SM5540C
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia 03 mg/L-N EPA 3503
Sulfate 23 mg/L EPA 375.4
Dissolved Organic Carbon .20 mg/L EPA 415.1
Bromodichloromethane <l. . ug/l ...~ EPAG24
Bromoform <1 ug/L EPA 624
Chlorodibrornomethane <1 ug/L EPA 624
Chioroform 1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

Dibromoflucromethane 105 EPA 624 Toluere-d8 (o1 EPA 624

4-Bromofluorobenzene 99 EPA 624 2-Fluarobiphenyl 78 EPA 625

Nitrobenzene-d5 81 EPA 625

p-Terphenyl-di4 83 EPA 625

SPECTRA LABORATORIES .

AR

Steve Hibbs, Laboratory Manager

ald/sci

Page 120f 13



® SPECTRA Laboratories

2221 Ross Way

04/08/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

Steve Hibbs, Laboratory Manager

al discj

Analyte Result Units Method
Total Dissolved Solids 139 mglL EPA 160.1
Boron <8 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper <6 ug/L EPA 200.7
Iron 77 ug/L EPA 200.7
Manganese 55 ug/L EPA 200.7
iclel <15 ug/L EPA 200.7
“r <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fiuoride <(0.2 mg/L EPA 340.2
Ammonia <0.1 mg/lL-N EPA 350.3
Suifate 6 mg/L EPA 375.4
Dissolved Qrganic Carbon 12 mg/L EPA 415.1
Bromodichlioromethane <l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <l ug/L EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method
Dibromofluoromethane 98 EPA 624
4-Bromofluorobenzene 102 EPA 624
Nitrobenzene-ds 7 EPA 625
p-Terphenyl-d14 87 EPA 625
. SPECTRA LABORATORIES
S

+ (253)272-4850 -

Fax (253) 572-9838

Project: Yelm GW Monitoring
Client ID: SCI13FD
Sample Matrix: Water
Date Sampled:  03/06/2003
Date Received:  03/06/2003
Spectra Project: 2003030069
Spectra Number; 13
Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus 32 /100 Membrane
TKN <1.0 mg/L SM 4500-N-B
BOD <2 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 16.6 mg/L SM4500CL-C
Nitrite <0.0] mg/AL-N SM4S00NO2B
Nitrate 54 mg/L-N  SM4500NO3D
Anionic Surf. as MBAS <0.02 mg/L SM5540C
Surrogate Recavery Method
Toluene-d8 98 EPA 624
2-Fluorobipheny) 70 EPA 625

Page 130f 13



SPECTRA Laboratories

(253)272-4850

2221 Ross Way « Tacoma, WA 98421 Fax (253) 572-9838

04/23/2003 Project: Yelm Groundwater Monitoring
Client ID: R/O
Sample Matrix: Water

Skillings-Connolly, Inc. Date Sampled:  03/31/2003

PO Box 5080 Date Received:  03/31/2003

Lacey, WA 98509 Spectra Project: 2003030396

Attn: Patrick Skitlings Spectra Number: 1

ald/scy

Analyte Result  Units Method Analyte Resuit Units Method
Conductivity 88 umhos/  EPA120.1 Ammonia <0.1 mgi-N ~ EPA 3503
Total Dissolved Solids 3 mg/L EPA 160.1  Sulfate <1 mg/L EPA 3754
~ Barium <2 ug/L EPA 200.7  Dissclved Organic Carbon <5 mg/L EPA 415.1
/ Beryllium <1 ug/L EPA 200.7  Caffeine <10 ug/L EPA 625
Boron 17 ug/L EPA 200.7  N-Nitrosodimethylamine <10 ug/L EPA 625
Cadmium <3 ug/L EPA 200.7  Fecal Coliform 0 /100 Membrane
Chromium <7 ug/L EPA 200.7  Fecal Streptococcus 0 /100 Membrane
Copper <6 ug/L EPA 200.7 +Color <1 Color SM 212
Iron <15 ug/L EPA 200.7 - Turbidity <0.1 nty SM 2130
Manganese 15 ug/L EPA 200.7 TKN <1.0 mg/L SM 4500-N-B
Nickel <15 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Silver <7 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
¥Sodium 3900 uglL EPA 200.7 “Chloride <5.0 mg/L SM4500CL-C
Total Hardness 460 . ug/L EPA 200.7 “Total Cyanide <0.02 mglL SM4560CN-E
Zinc <6 ug/L EPA 200.7  Nitrite <0.5 mgl-N SM4500NO2B
/Thallium < ugl EPA 2009  Nitrate <05 mgLN SM4500NO3D
_ /Antimony <5 ugl  EPA2042 Total Organic Carbon <5  mgl  SMS3I0B
- L Arsenic- <5 ug/L EPA 206.2 ° Anionic Surfactants as <0.02 mgl.: SM53540C
"Lead <1 ug/L EPA 239.2  Bromodichloromethane <1 ug/L - . SW846 8260B'
Mercury <0.5 ug/L EPA 245.1  Bromoform <1 ug/L SWg46 32608
~Selenium <3 ug/L EPA 270.2  Chlorodibromomethane <1 ug/L SW246 32608
Fluoride <0.2 mg/L EPA 340.2  Chloroform 5 ug/L SW346 8260B
Surrogate Recovery Method Surrogate Recavery Method
Dibromofiuoromethane i SW846 52608 Toluene-ti8 89 SW846 §260B
4-Bromofluorobenzene 100 EPA 624 2-Fluorobipheny! 67 SW846 8270C
Nitrobenzene-d$ 35 SWB46 8270C
p-Terphenyl-d[4 59 SWRA6 8270C
SPECTRA LABORATORIES
Steve Hibbs, Laboratoxy Manager Page 1 0of 2



() SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421 « (253)272-4850 < Fax(253)572-9838

04/23/2003 Project: Yelm Groundwater Monitoring
Client ID: R/O
Sample Matrix: Water

Skillings-Connolly, Inc. Date Sampled:  03/31/2003

PO Box 5080 Date Received:  03/31/2003

Lacey, WA 98509 Spectra Project: 2003030396

Attn: Patrick Skillings Spectra Number: 1

Analyte Result  Units Method Analyte Result Units Method
Nitrate/Nitrite <05 mglL-N Summation

Sumrogarte Recovery Method Surrogate Recovery Method
Dibromoiluoromethane 1 SWa46 82608 Toluene-d8 89 SWE46 82608
4-Bromofluorobenzene {00 EPA 624 2-Fluorobiphenyl 67 SW846 8270C
Nitrcbenzene-ds 35 SWa46 8270C

. p-Temhenyl-d14 59 SW846 8270C
SPECTRA LABORATORIES

Steve Hibbs, Laboratory™Manager Page 2 of 2
ald/scj
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March 10, 2003

Spectra Laboratories, Inc.
2221 Ross Way '
Tacoma, WA 98421
Attn: Kerrie Nason

Dear Ms. Nason:
Results of analysis of thirteen environmental water samples taken on 03-06-03 and

received on 03-06-03 at 3:15 p.m. are as follows:

Project: 2003030069 - Skillings and Connolly

Fecal Fecal .
Sample Coliform Streptococcus
Identification (per 100 mls) (per_100 mis)
01, 1010 < 2% < 2*
02, 0820 < 2* 44
03, 0900 | < 2% 660
04, 0930 < 2* 1,400
05, 0955 < 2% 148
06, 1045 < 2% 6
07,1115 < 2% 440
08, 1040 < 2% < 2%
split sample < 2* < 2%
09, 1140 < 2% 32
10, 1155 30 1,300

* < 13 less than



Spectra Laboratories, Inc.
March 10, 2003

. Page 2

Fecal Fecal
Sample Coliform Streptococcus
Identification {(per 100 mls) (per 100 mls)
11, 1210 40 390
12, 1230 60 2,500
split sample 100 2,800
13, 0820 < 2% 32

* < is less than
Lab Number: 08990936 through 08990948

Samples were analyzed by membrane filtration procedure according to Standard
Methods for the Examination of Water and Wastewater, 19t Edition and EPA
. Microbiological Methods for Monitoring the Environment.

Chain of custody record is enclosed.

Sincerely,

Q‘M‘ Q}/\W\J

Diane DuMond
Microbiologist

DD:klm
enclosure

R:\COMM\SPECTRALABS3-6



SPECTRA Laboratories

2221 Ross Way »
07/10/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

Analyte Result  Units Method
Total Dissolved Solids 850 mgl EPA 160.1
Boron 28 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 34 ug/L EPA 200.7
Iron <15 ug/L EPA 200.7
Manganese 21 ug/L EPA 200.7
Nicke! <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 12 ug/L EPA 200.7
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia <0.! mgL-N EPA 3503
Sulfate 9 mg/L EPA 3754
Dissolved Organic Carbon <2 mg/L EPA 415.1
Bromodichloromethane <1 ug/L EPA 624
Bromeform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method
2.Fluorshiphenyl 66 EPA 625
Dibromo flucromethane 94 EPA 624
4-Bromeflucrobenzene 101 EPA 624
Nitrobenzene-d5 47 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager
aid/sgh

* (253)272-4850

» Fax(253)572-9838

Yelm Groundwater Monttoring

Project:

Client ID: SC1 CW
Sample Matnx: Water

Date Sampled:  06/05/2003
Date Received:  06/05/2003
Spectra Project: 2003060069

Spectra Number: 1

Analyte Result Units Method
N-Nitrosodimethylamine ' <10 uglL EPA 625
Fecal Coliform - <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN. ND mg/L SM 4500-N-B
BOD <2 mg/L SM 5216
Bromide <0.1 mg/L SM4500-Br-B
Chloride 6.0 mg/L SM4500CL-C
Nitrite <0.0l mg/L-N SM4500N
Nitrate 38 mg/L-N SM4500N:
Anionic Surf. as MBAS <(.02 mg/L SM5540C

Surrogate Recovery Method
p-Terphenyl-dt4 57 EPA 625
Toluene-8 100 EPA 624

Page 1 of 15



SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

* Tacoma, WA 98421

Analyte Result  Units Method
Total Dissolved Solids 110 mg/L EPA 160.1
Boron 13 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 33 ug/L EPA 200.7
Iron 190 ug/L. EPA 200.7
Manganese 400 ug/L EPA 200.7

ekl <15 ug/L EPA 200.7
ir <7 ug/L EPA 200.7
Zinc 12 ug/L EPA 200.7
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <01 mg/L-N EPA 3503
Sulfate 3 mg/L EPA 3754
Dissolved Organic Carbon 4 mg/L EPA 415.1
Bromodichloromethane <] ug/L - .~ EPA 624
Bromoform <] ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chioroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625

Surrogaie Recovery Methed
2-Fluorobiphenyl 64 EPA 623
Dibromoiioromethane 107 EPA 624
4-Bromoiluarchenzene 105 EPA 624
Nitrobenzene-d5 53 EPA 625
. SPECTRA LABORATORIES

. X
Steve Hibbs, Laboratory Manager

aid/sgh

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC2 MW6

Water

06/05/2003
06/05/2003
2003060069
Spectra Number: 2

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN ND mg/L SM 4500-N-B
BOD <2 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 7.5 mg/L SM4500CL-C
Nitrite <001 mglL-N SM4500NO2B
Nitrate 46 mg/L-N SM4500NO3D
Anionic Surf. as MBAS 0.03 mg/L SM5540C

Surrogate Recavery Method
p-Terphenyl-d14 54 EPA 625
Toluenc-d8 9% EPA 624

Page 2 of 15



SPECTRA Laboratories

2221 Ross Way ¢
07/10/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC3 MW1

Water

06/05/2003

06/05/2003

2003060069

Spectra Number: 3

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 760 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 16 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN ND mg/L SM 4500-N-B
Copper 28 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 69 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 31 ug/L EPA 2007  Chloride 5.0 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitite <0.01 mg/L-N SM4500N
Siiver <7 ug/L EPA 200.7  Nitrate 23 mg/L-N SM4500N3
Zinc 9 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mg/L SM5540C
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 2451
Fluoride <0.2 mg/L EPA 340.2
Ammoenia <0.1 mg/L-N EPA 350.3
Sulfate <1 mg/L EPA 3754
Dissolved Organic Carbon 7 mg/L EPA 415.1
Bromodichloremethane <l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrcgate Recavery Method

2-Fluorobiphenyl 78 EPA 625 p-Terphenyl-dl4 59 EPA 625

Dibromofluoromethane 102 EPA 624 Toluene-d8 96 EPA 624

4-Bromofluorobenzene 103 EPA 624

Nitrobenzene-ds 43 EPA 625

SPECTRA LABORATORIES .

Steve Hibbs, Laboratory Manager Page 3 of 15

aldisgh



® SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

¢ (253)272-4850 -

Project:

Client ID:
Sampie Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC4 MW2

Water

06/05/2003
06/05/2003
2003060069
Spectra Number: 4

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 147  mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 220 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN ND mg/L SM 4500-N-B
Copper 31 ug/L EPA 2007 BOD <2 mg/L SM 5210
Iron 25 ug/L EPA 200.7  Bromide <0.1 mg/L SM4500-Br-B
Manganese 23 ug/L EPA 200.7  Chloride 325 mg/L SM4500CL-C
Nigle! <15 ug/L EPA 200.7  Nitrite <001 mglL-N SM4500NQO2B
5‘ <7 ug/L EPA 200.7  Nitrate 23 mg/L-N SM4500NO3D
Zinc 8 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mglL SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mgL-N EPA 350.3
Sulfate 9 mg/L EPA 3754
Dissolved Organic Carbon <2 mg/L EPA 415.1
Bromodichioromethane s <l ug/L EPA 624
Bromoform <1 - ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Catfeine <10 ug/L EPA 625
Surrogate Recavery Method Surrogate Recovery Method

3-Fluorobighenyl 76 EPA 625 p-Terphenyl-d14 61 EPA 625

Dibromoflucrometharie 103 EPA 624 Toluene-d8 98 EPA 624

+Bromotlurobenzene 164 EPA 624

Nitrobenzene-d5 53 EPA 625
. SPECTRA LABORATORIES

Stem:axboratory Manager Page 4 of 15

ald/sgh



SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

s« Tacoma, WA 98421

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC5 MW3

Water

06/05/2003

06/05/2003

2003060069

Spectra Number: 5

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 218 mgll EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 23 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN ND mg/L SM 4500-N-B
Copper 27 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 57 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 25 ug/L EPA 200.7  Chloride 34.5 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <001 mg/L-N SM4500N
Silver <7 ug/L EPA 200.7 Nitrate 40 mglL-N SM4SOONQ
Zinc <6 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mglL SM3540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mglL EPA 340.2
Ammonia <0.l mglL-N EPA 350.3
Sulfate 15 mg/L EPA 375.4
Dissolved Crganic Carbon 3 mg/L EPA 415.1 .
Bromedichloromethane - <l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <] ug/L EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

2-Fluorobiphenyl 56 EPA 625 p-Terphenyi-G14 55 EPA 625

Dibromofluoromethans 105 EPA 624 Talucne-d8 9 EPA 624

+ Bromotlustobenzene 104 EPA 624

Nitrobenzene-43 45 EPA 625

SPECTRA LABORATORIES .

L
Steve Hibbs, Laboratory Manager Page 50f 15
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o SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 « Fax(253)572-9838

0711072003 Project: Yelm Groundwater Monitoring
Client ID: SC6 MW4
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  06/05/2003
PO Box 5080 Date Received:  06/05/2003
Lacey, WA 938509 Spectra Project: 2003060069
Attn: Patrick Skillings Spectra Number: 6
Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 138 mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 170 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 2 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN ND mg/L SM 4500-N-B
Copper 31 ug/L EPA 2007 BOD <2 mg/L SM 5210
Iron 63 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 25 ug/L EPA 200.7  Chloride 245 mg/L SM4500CL-C
! <15 ug/L EPA 200.7  Nitrite <001 mgL-N SM4500NQ2ZB
m <7 ug/L EPA 2007  Nitrate 24 mg/L-N SM4500NO3D
Zinc 9 ug/L EPA 200.7  Anionic Surf. as MBAS 0.07 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluonde <02 mg/L EPA 340.2
Ammonia <0.1 mg/lL-N EPA 350.3
Sulfate 9 mg/L EPA 3754
Dissolved Organic Caibon 10 mg/L EPA 415.1
Bromodichloromethane <l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
2-Fluorobipbenyl 46 EPA 625 p-Terphenyl-did 52 EPA 625
Dibromofiluoramethane 106 EPA 624 Toluene-d8 99 EPA 624
4-Bromofluorobenzene 103 EPA 624
Nitrobenzenc-45 44 EPA 625
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 6 of 15

ald/sgh



SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

Steve Hibbs, Laboratory Manager

al4/sgh

Analyte Result  Units Method
Total Dissolved Solids 119  mgl EPA 160.1
55 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
28 ug/L EPA 200.7
40 ug/L EPA 200.7
Manganese 23 ug/L EPA 200.7
<15 ug/L EPA 200.7
<7 ug/L EPA 200.7
11 ug/L EPA 200.7
<5 ug/L EPA 206.2
<1 ug/L EPA 239.2
<0.5 ug/L EPA 245.1
<02 mg/L EPA 3402
Ammonia <0.1 mgl-N EPA 350.3
9 mg/L EPA 375.4
Dissolved Organic Carbon 2 mg/L EPA 415.1
-‘Bromodichloromethane .<l... ug/lL:..-. EPA®24-
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <l ug/L EPA 624
Chloroform <1 ug/L EPA 624
<10 ug/L EPA 625
Surrogate Recovery Method
2-Fluarobiphenyl 65 EPA 625
Dibromoflucromethane 104 EPA 624
4-Bromofluarobenzene 106 EPA 624
Nitrobenzenc-dS 55 EPA 625
SPECTRA LABORATORIES

s (253)272-4850 -

Fax (253) 572-9838

Project: Yelm Groundwater Monitoring
Client ID: SC7 MW5
Sample Matrix: Water
Date Sampled:  06/05/2003
Date Received:  06/05/2003
Spectra Project: 2003060069
Spectra Number: 7
Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L, EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN ND  mgL  SM4500-N-B
BOD <2  mgl SM 5210
Bromide 0.1 mg/L SM4500-Br-B
Chloride 16.0 mg/L SM4500CL-C
Nitrite <001 mg/L-N SM4500N
Nitrate 3.6 mg/L-N SM4500N3
Anionic Surf. as MBAS <0.02 mg/L SM53540C
Surrogate Recovery Method
p-Terphenyl-d14 58 EPA 625
Toluene-d8 98 EPA 624
Page 7 of 15



" SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 « Fax(253)572-9838

07/10/2003 Project: Yelm Groundwater Monitoring
Client ID: SC8 IS
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  06/05/2003
PO Box 5080 Date Received:  06/05/2003
Lacey, WA 98509 Spectra Project: 2003060069
Attn: Patrick Skllhngs Spectfa Number: 8
Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 298  mg/L EPA160.1  N-Nitrosodimethylamine <10 ugl EPA 625
Boron 500 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 1.2 mg/L SM 4500-N-B
Copper 35 ug/L EPA 2007 BOD <2 mg/L SM 5210
[ron 54 ug/L EPA 200.7 Bromide 0.1 mg/L SM4500-Br-B
Manganese 40 ug/L EPA 200.7  Chloride 67.0 mg/L SM4500CL-C
| <15 ug/L EPA 200.7  Nitrite <0.01 mglL-N SM4500NO2ZB
];‘ <7 ug/L EPA 200.7  Nitrate 23 mg/L-N  SM4500NO3D
Zine 45 ug/L EPA 200.7  Anionic Surf. as MBAS 0.06 mg/L, SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1  ugl EPA 2392
Mercury 7 <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mgLl-N  EPA3503
Sulfate 31 mg/L EPA 3754
Dissolved Organic Carbon 12 mg/L EPA 415.1
Bromodichloromethane ;.8 ug/lL . - EPA624 -
Bromoform <1 ug/L EPA 624
Chlorodibromomethane 1 ug/L EPA 624
Chloroform 39 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
2-Fluorobipheny!| 76 EPA 625 p-Temphenyl-d14 58 EPA 625
Dibromofluoromethane 11 EPA 624 Toluene-d8 97 EPA 624
4-Bromofluorobenzene 104 EPA 624
Nitrobenzene-d5 65 EPA 625
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 8 of 15
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SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

+ Tacoma, WA 98421

(253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC9 CSl1

Water

06/05/2003

06/05/2003

2003060069

Spectra Number: 9

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 392 mglL EPA 160.]  N-Nitrosodimethylamine <10 uglL EPA 625
Boron 530 ug/L EPA 200.7  Fecal Coliform 1030 /100 Membrane
Cadmiuvm <3 ug/L EPA 200.7  Fecal Streptococcus 150 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN 1.0 mg/L SM 4500-N-B
Copper 31 ug/L EPA 2007 BOD 2 mg/L SM 5210
Iron 240 ug/L EPA 200.7  Bromide <0.1 mg/L SM4500-Br-B
Manganese 77 ug/L EPA 200.7  Chloride 66.3 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500N
Silver <7 ug/L EPA 200.7  Nitrate <05 mglL-N SM4SOON$
Zing 30 ug/L EPA 200.7  Anionic Surf. as MBAS 0.09 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammoenia <01 mg/L-N EPA 350.3
Sulfate 21 mg/L EPA 3754
Dissolved Qrganic Carbon 11 mg/L EPA 415.1 -
Bromodichloromethane 2 ug/L-r .- EPA 624 - .
Bromoform <1 ug/L EPA 624 -
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 13 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

2-Fluorobiphenyi 2 EPA 625 p-Terphenyl-d14 57 EPA 625

Dibromotlugromethane 107 EPA 624 Toluene-d8 96 EPA 624

4-Bromofluorobenzens 105 EPA 624

Nitrobenzene-d5 51 EPA 625

SPECTRA LABORATORIES .

Steve Hibbs, Laboratory Manager Page 9 of 15
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SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 + Fax (253)572-9838
0771012003 Project: Yelm Groundwater Monitoring
Client ID: SC10 CS2
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  06/05/2003
PO Box 5080 Date Received:  06/05/2003
Lacey, WA 98509 Spectra Project: 2003060069
Attn: Patrick Skl]lmgs Spectra Number: 10
Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 361 mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 520 ug/L EPA 200.7  Fecal Coliform 720 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 26 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN 1.4 mg/L SM 4500-N-B
Copper k3| ug/L EPA 200.7 BOD 2 mg/L SM 5210
Tron 450 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 200 ug/L EPA 200.7  Chloride 66.0 mg/L SM4500CL-C
Nagee'l <15 ug/L EPA 200.7  Nitrite <001 mgL-N SM4500NO2B
S‘ <7 ug/L EPA 200.7  Nitrate <05 mgL-N SM4500NO3D
Zinc 30 ug/L EPA 200.7  Anionic Surf. as MBAS 0.08 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mglL EPA 340.2
Ammonia <0.! mglL-N EPA 350.3
Sulfate 14 mg/L EPA 375.4
Dissolved Organic Carbon 13 mg/L EPA 415.1
Bromodichloromethane <1 ug/L EPA 624 !
Bromoform <t ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 1 ug/L EPA 624
Caffeine <10 ug/L. EPA 625
Surragate Recovery Method Surrogate Recavery Method
3-Fluornbiphenyl 58 EPA 625 p-Terphenyl-d14 54 EPA 625
Dibromofiuoromethane 113 EPA 624 Toluene-d8 97 EPA 624
4-Bromofluorobenzene 104 EPA 624
Nitrobenzene-ds 55 EPA 625
. SPECTRA LABORATORIES

TN

Steve Hibbs, Laboratory Manager

al4/sgh
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SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080
Lacey, WA 98509

Attm: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850 -

Project:
Client ID:

Sample Matnix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC11 CS3

Water

06/05/2003
06/05/2003
2003060069
Spectra Number: 11

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 357  mgl EPA 160.1  N-Niwosodimethylamine <10 ug/L EPA 625
Boron 550 ug/L EPA 200.7  Fecal Coliform 170 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 20 1100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 1.3 mg/L SM 4500-N-B
Copper 28 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 270 ug/L EPA 200.7  Bromide <{.1 mg/L SM4500-Br-B
Manganese 240 ug/L EPA 200.7  Chloride 67.5 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <001 mg/L-N SM4500NG
Silver <7 ug/L EPA 200.7  Nitrate <05 mglL-N SM4500N6
Zinc 21 ug/L EPA 200.7  Anionic Surf. as MBAS 0.16 mg/L SM5540C
Axsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia 03 mglL-N EPA 3503
Sulfate 13 mg/L EPA 375.4
Dissolved Organic Carbon 14 mg/L EPA 415.1
Bromodichloromethane <1 ug/L. EPA 624 -
Bromoform <l ug/L EPA 624
Chiorodibromomethane <l ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

2-Fluorobiphenyl 62 EPA 625 p-Terphenyl-d14 52 EPA 625

Dibromoflucromethane 12 EPA 624 Toluene-d3 9% EPA 624

4-Bromofluorobenzene 104 EPA 624

Nitrobenzene-d5 62 EPA 625

SPECTRA LABORATORIES '

Steve Hibbs, Laboratory Manager

ald4/sgh
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SPECTRA Laboratories

2221 Ross Way «

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Recetved:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC12 CS4

Water

06/05/2003
06/05/2003
2003060069
Spectra Number: 12

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 377  mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 540 ug/L EPA 200.7  Fecal Coliform 130 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 23 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 1.1 mg/L SM 4500-N-B
Copper 28 ug/L EPA 200.7 BOD 2 mg/L SM 5210
Iron 240 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 240 ug/L EPA 2007  Chloride 66.0 mg/L SM4500CL-C
ickel| <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
ﬁ' <7 ug/L EPA 200.7  Nitrate <05 mgL-N SM4500NO3D
Zinc 15 ug/L EPA 200.7  Anionic Surf. as MBAS 0.18 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia 0.2 mg/L-N EPA 350.3
Sulfate 12 mg/L EPA 375.4
Dissolved Organic Carbon 8 mg/L EPA 415.1 -
Bromodichloromethane S| ug/L. . EPA 624 .~
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <] ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogete Recovery Metiod Surrogate Recovery Method

2-Fluorobipheny! 57 EPA 625 p-Terphenyl-di4 56 EPA 625

Dibromoflucromethane 121 EPA 624 Toluene-d8 97 EPA 624

+Bramofluorobenzene 105 EPA 624

Nitrobenzene-dS 35 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/sgh
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SPECTRA Laboratories

2221 Ross Way

07/10/2003

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

« Tacoma, WA 98421

+ (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Recetved:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC13 FD

Water

06/05/2003
06/05/2003
2003060069
Spectra Number: 13

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 225  mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 240 ug/L EPA 2007  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN ND mg/L SM 4500-N-B
Copper 32 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 17 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 22 ug/L EPA 200.7  Chloride 34.0 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <001l mgL-N SM4500N
Silver <7 ug/L EPA 200.7  Nitrate 1.8 mgL-N SM4500N3
Zinc 15 ug/L EPA 200.7  Anionic Surf. as MBAS 0.04 mg/L SMS5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L. EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 3402
Ammonia <0.1 mglL-N EPA 3503
Sulfate 9 mg/L EPA 3754
Dissolved Organic Carbon 13 mg/L EPA 415.1
Bromodichloromethane <l ug/L " EPA 624 —_— -
Bromoform <1 ug/L EPA 624 .
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Methed Surrogate Recovery Method

2-Fluorobiphenyl a8 EPA 625 p-Terphenyl-d14 50 EPA 625

Dibromotluoromethane 120 EPA 624 Toluene-d8 97 EPA 624

+Bromofluarobenzene 17 EPA 624

Nitrobenzene-ds 13 EPA 625

SPECTRA LABORATORIES .

Steve Hibbs, Laboratory Manager

ai4/sgh
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SPECTRA Laboratories

2221 Ross Way
07/10/2003

Skillings-Connelly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

o (253)272-4850

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring

RO

Water
06/05/2003
06/05/2003
2003060069

Spectra Number: 14

Analyte Result Units Method Analyte Result Units Method
Thallium <1 ug/L EPA 2792 Ammonia <01 mg/L-N ~ EPA 3503
Conductivity 158  umhos/ EPA 120.1  Sulfate <1 mg/L EPA 375.4
Total Dissolved Solids 161 mg/L EPA 160.1  Dissolved Organic Carbon 5 mg/L EPA 415.1
Barium <2 ug/L EPA 200.7  Bromodichloromethane 2 ug/L EPA 624
Berylium <1 ug/L EPA 200.7 Bromoform <l ug/L EPA 624
Boron 290 ug/L EPA 200.7  Chlorodibromomethane <] ug/L EPA 624
Cadmium <3 ug/L EPA 2007 Chloroform 16 ug/L EPA 624
mium <7 ug/L EPA 200.7  Caffeine <10 ug/L EPA 625
ter 28 ug/L EPA 200.7  N-Nitrosodimethylamine <10 ug/L EPA 625
Iron <15 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Manganese 21 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Nickel <15 ug/L EPA 200.7  Color <] Color SM 2120B
Silver <7 ug/L EPA 200.7  Turbidity <0.01 ntu SM 2130B
Sodium 3400 ug/L EPA 200.7 TKN ND mg/L SM 4500-N-B
Total Hardness 4500 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Zinc 11 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Antimony <5 ug/L EPA 204.2  Chloride 3.5 mg/L SM4500CL-C
Arsenic <5 ug/L - - EPA206.2 Total Cyanide . C <001 mgl  SM4500CN-E
Lead <1 ug/L EPA 2392 Nitrite <0.01 mg/L-N SM4500NO2B
Mercury <0.5 ug/L EPA 2451  Nitrate <05 mg/l-N SM4500NO3D
Selenium <3 ug/L EPA 270.2  Total Organic Carbon 10 mg/L SM5310B
Flueride <0.2 mg/L EPA 340.2  Anionic Surf. as MBAS <0.10 meg/L SM5540C
Surrogate Recovery Method Surrogate Recovery Method

2-Fluorobiphenyl 43 EPA 625 p-Terphenyl-d14 54 EPA 625

Dibromefluorumethanc 18 EPA 624 Toluene-ds 78 EPA 624

4-Bromofluorabenzene 103 EPA 624

Nitrobenzene-d5 45 EPA §25
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

al4/sgh
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SPECTRA Laboratories

2221 Ross Way o
07/10/2003

Tacoma, WA 98421

* (253)272-4850 -

Fax (253) 572-9838

Steve hHibbs, Laboratory Manager

ald/sgh

Project: Yelm Groundwater Monitoring
Client [D: RW
Sample Matrix: Water
Skiilings-Connolly, Inc. Date Sampled:  06/05/2003
PO Box 5080 Date Received:  06/05/2003
Lacey, WA 98509 Spectra Project: 2003060069
Attn: Patrick Skillings Spectra Number: 15
Analyte Result Units Method Analyte Result Units Method
Thailium <1 ug/L EPA 2792 Ammonia <0.1 mg/L-N  EPA350.3
Conductivity 542 umhos/ EPA 120.1  Sulfate 29 mg/L EPA 375.4
Total Dissolved Solids 345 mg/L EPA 160.1  Dissolved Organic Carbon 11 mg/L EPA 415.1
Barium 4 ug/L EPA 200.7  Bromodichloromethane 3 ug/L. EPA 624
Beryllium <1 ug/L EPA 200.7  Bromoform <1 ug/L EPA 624
Boron 510 ug/L EPA 200.7  Chlorodibromomethane I ug/L EPA 624
Cadmium <3 ug/L EPA 200.7  Chloroform 25 ug/L EPA 624
Chromium <7 ug/L EPA 200.7  Caffeine <10 ug/L EPA 62
Copper 36 ug/L EPA 200.7  N-Niwosodimethylamine <10 ug/L EPA GZb
Iron <13 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Manganese 43 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Nickel <15 ug/L EPA 200.7 Color <1 Color SM 2120B
Silver <7 ug/L EPA 200.7  Turbidity 0.16 ntu SM 2130B
Sodium 83600  ug/L EPA 200.7 TKN 09 mg/L SM 4500-N-B
Total Hardness 68000  ug/L EPA 2007 BOD <2 mg/L SM 5210
Zinc 54 ug/L EPA 200.7 Bromide 0.2 mg/L SM4500-Br-B
Antimony <5 ug/L EPA 204.2. .. Chioride 66.5 mg/L SM4500CL-C
—-Arsepic’ ' " <35 ug/L EPA 206.2" > Total Cyanide <0.01 .. .mg/L ..SM4500CN:E
Lead <1 ug/L EPA 2392  Nitrite <0.01 mgL-N SM4500NG2B
Mercury <0.5 ug/L EPA 245.1  Nitrate 35 mg/L-N  SM4500NO3D
Selenium <5 ug/L EPA 270.2  Total Organic Carbon 12 mg/L SM53108B
Fluoride <0.2 mg/L EPA 340.2  Anionic Surf. as MBAS 0.16 mg/L SM5540C
Surrogate Recavery Method Surrogate Recavery Method
2-Fluorobiphenyl 13 EPA 625 p-Terphenyl-d14 54 EPA 625
Dibromatlucramethane 118 EPA 624 Toluene-d8 24 EPA 624
4-Bromofluarobenzene 99 EFA 624
Nitrabenzene-ds 100 EPA 625
SPECTRA LABORATORIES .

Page 150f 15



SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 < Fax(253)572-9838
11/26/2003 Project: Yelm Groundwater Monitoring
Client ID: SC1 CW
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  10/22/2003
PO Box 5080 Date Received:  10/22/2003
Lacey, WA 98509 Spectra Project: 2003100258
Atm: Patrick Skillings Spectra Number: |
Analyte Result  Units Method Anaiyte Result Units Method
Total Dissolved Solids 820 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.04 ug/L EPA 200.7  Fecal Coliform 15% /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 0 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <} mg/L SM 4500-N-B
Copper 16 ug/L EPA 200.7 BOD <2 mg/L SM 5210
[ron 29 ug/L EPA 200.7  Bromide <0l mg/L SM4500-Br-B
Manganese <2 ug/L EPA 200.7  Chloride 35 mg/L SM4500CL-C
]’1 <15 ug/L EPA 200.7  Nitrite <0.01 mgl-N SMd4500NO2B
Sitver <7 ug/L EPA 200.7  Nitrate 25 mg/L-N  SM4500NO3D
Zinc <6 ug/L EPA 2007  Anionic Surf. as MBAS <002 mgl SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury. <0.5 ug/L EPA 245.1
Flueoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mg/lL-N EPA 3503
Sulfate <1 mg/L EPA 3754
Dissolved Organic Carbon 5 mg/L EPA 415.1
Bromodichloromethane <1 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane < ug/L EPA 624
Chloroform <] ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibromofluocromethane 10 EPA 624 Phenol-d6 37 EPA 625
Totuene-d8 106 EPA 624 " Niwobenzene-d5 9 EPA 625
4-Bromoflugrabenzene 100 EPA 624 2-Fluorobiphenyl 44 EPA 625
. 2-Fluorophenol 18 EPA 625 2.4.6-Tribromophenol 54 EPA 623
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 1 of 10
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SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421

11/26/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

* (253)272-4850 -+ Fax(253)572-9838

Project: Yelm Groundwater Monitoring
Client ID: SC2 MW6

Sample Matrix: Water

Date Sampled:  10/22/2003
Date Received:  10/22/2003
Spectra Project: 2003100258

Spectra Number: 2

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 540 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.02 ug/L EPA 200.7  Fecal Coliform 5 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 10 100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <] mg/L SM 4500-N-B
Copper 6 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 720 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 360 ug/L EPA 2007  Chleride 3.0 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM43500N
Silver <7 ug/L EPA 200.7  Nitrate 1.1 mg/L-N  SM4500N
Zinc <6 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mgL SM35540C
Arsenic <35 ug/L EPA 206.2
Lead <1l - uglL EPA 239.2
Mercury <0.5 ug/L EPA 2451
Fluoride <02 mg/L EPA 3402
Ammeonia <0.1 mg/lL-N EPA 350.3
Sulfate 1 mg/L EPA 3754
Dissolved Organic Carbon 4 mg/L EPA 4151
Bromodichloromethane <i ug/L EPA 624
Bromoform <l ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surogate Recovery Method Surrogate Recovery Method

Dibromefluoromethane 35 EPA 624 Phenol-d6 12 EPA 625

Toluene-d3 106 EPA 624 Nitrobenzene-d5 59 EPA 625

4-Bromofluorobenzene 101 EPA 624 2-Fluorcbiphenyl 47 EPA 625

2-Fluorophenol 5 EPA 625 2.4,6-Tribromophenol 32 EPA 625

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 2 of 10

al4/gma



SPECTRA Laboratories

2221 Ross Way

11/26/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

» Tacoma, WA 98421

* (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring

SC3 MW1
Water
10/22/2003
10/22/2003
2003100258

Spectra Number: 3

Analyte Result Units Method Analyte Result Umits Method
Total Dissolved Solids 620 mglL EPA'160.1  Fecal Coliform 0 /100 Membrane
Boron 0.02 ug/L EPA 200.7  Fecal Streptococcus 990 /100 Membrane
Cadmium <3 ug/L EPA 2007 TKN <1 mg/L SM 4500-N-B
Chromium <7 ug/L EPA 2007 BOD <2 mg/L SM 5210
Copper <6 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Iron 290 ug/L EPA 200.7  Chioride 5.0 mg/L SM4500CL-C
Manganese 56 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
! <15 ug/L EPA 200.7  Nitrate 3.0 mgL-N SM4500NO3D
m <7 ug/L EPA 200.7  Dissolved Organic Carbon 4 mg/L SM3310B
Zinc <6 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mglL SMS5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 2451
Fluoride <02 mg/L EPA 340.2
Ammonia <0.1 mglL-N EPA 3503
Sulfate <1 mg/L EPA 3754
Bromodichloromethane <1 ug/L EPA 624
Bromoform <l ug/L EPA 624
Chlorodibromomethane <l ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
N-Nitrosodimethylamine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

Dibremoflucromethane 89 EPA 624 Phenol-d6 gl EPA 615

Toluene-d8 106 EPA 624 Nitrobenzene-d5 100 EPA 625

4 Bromofluorobenzene 102 EPA 624 2-Flucrobiphenyl 80 EPA 615

2-Fluorophenol 47 EPA 625 1.4.6-Tritromophenol 75 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 3 of 10
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SPECTRA Laboratories

2221 Ross Way ¢

10/06/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Analyte
Total Dissolved Solids
Bromodichloromethane
Bromoform
Chlorodibromomethane
Chloroform
Fecal Coliform
Fecal Streptococcus
TKN
Chloride
Nitrite
Nitrate

Tacoma, WA 98421

Result
g1
<1
<1
<1
<1
2*

4.0
<0.01
291

(253)272-4850

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Recetved:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater
SC3 MW1

Water

09/11/2003
09/11/2003
2003090138

Spectra Number: 2

Units
mg/L
ug/L
ug/L
ug/L
ug/L
/100 mls.
/100 mls.
mg/L
mg/L
mg/L
mg/L-N

Fecal Coliform, Fecal Strep., and TKNs were analyzed by STL Seattle.

Surrogate Recovery Method
BDibromofluoromethane 93 EPA 624
Toluene-dg 59 EPA 624
4-Bromofluorobenzene 102 EPA 624
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

asisgh

Methed
EPA 160.1
EPA 624
EPA 624
EPA 624
EPA 624
Membrane Filtration
Membrane Filtration
SM 4500-N-B
SM4500CL-C
SM4500NO2B
SM4500NG3D

Page 2 of 14




SPECTRA Laboratories

2221 Ross Way
10/06/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

+ Tacoma, WA 98421

Steve Hibbs, Laboratory Manager

a5/sgh

Analyte Result
Total Dissolved Solids 149
Bromodichloromethane <1
Bromoform <1
Chlorodibromomethane <l
Chloroform <1
Fecal Coliform 2
Fecal Streptococcus 4
. TKN ND
Chloride 10.0
Nitrite <0.01
Nitrate 3.26
Surrogate Recovery Method
Dibromoltuoromethane 56 EPA 624
Toluene-d8 98 EPA 624
4-Bromofluorobenzene 103 EPA 624
. SPECTRA LABORATORIES

+ (253)272-4850 + Fax(253)572-9838

Project: Yelm Groundwater
Client ID: SC4 MW?2

Sample Matrix: Water

Date Sampled:  09/11/2003

Date Received:  09/11/2003

Spectra Project: 2003090138
Spectra Number: 3

Units Method
mg/L EPA 160.1
ug/L EPA 624
ug/L EPA 624
ug/L EPA 624
ug/L EPA 624
/100 mls. Membrane Filtration
/100 mls. Membrane Filtration
mg/L SM 4500-N-B
mg/L SM4500CL-C
mg/L-N SM4500NO2B
mg/L-N SM4500NO3D

Page 3 of 14



SPECTRA Laboratories

2221 Ross Way « Tacoma, WA 98421 - (253)272-4850 < Fax(253)572-9838
10/06/2003

Project: Yelm Groundwater
Client ID: SC5S MW3
Skillings-Connolly, Inc. Sample Matrix: Water
PO Box 5080 Date Sampled:  09/11/2003
Lacey, WA 98509 Date Received:  09/11/2003
Attn: Patrick Skillings Spectra Project: 2003090138
Spectra Number: 4
Analyte Result Units Method
Total Dissolved Solids 255 mg/L EPA 160.1
Bromodichioromethane <1 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <l ug/L EPA 624
Chioroform <l. ug/L EPA 624
Fecal Coliform 10 /100 mls. Membrane Filtration
Fecal Streptococcus 0 /100 mls. Membrane Filtration
TKN ND mg/L SM 4500-N-B
Chloride 19.5 mg/L SM4500CL-C
Nitrite ' 0.02 mg/L-N SM4500NO2B
Nitrate 1.64 mg/L-N SM4500NO3D
Surrogate Recovery Method
Dibromoflusromethane 96 EPA 624
Toluene-d8 98 EPA 624
4-Bromofluorobenzene 104 EPA 624
SPECTRA LABORATORIES

e

Steve Hibbs, Laboratory Manager Page 4 of 14
ad/sgh




SPECTRA Laboratories

2221 Ross Way
10/06/2003

Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 938509

Attn: Patrick Skillings

Tacoma, WA 9842 |

Analyte Result
Total Dissolved Solids 143
Bromodichloromethane <1
Bromoform <1
Chlorodibromomethane <1
Chloroform <1
Fecal Coliform 2
Fecal Streptococcus 6
TKN ND
Chloride 61.5
Nitrite <0.01
Nitrate 3.02

Sumogate Recovery Method

Dibromofiucromethane 98 EPA 624
Taluene-d8 98 EPA 624
4-Bromofluorcbenzene 103 EPA 624
SPECTRA LABORATQRIES

/\

Steve Hibbs, Laboratory Manager

asfsgh

(253)272-4850

Project:
Client ID:

Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:
Spectra Number:

Units
mg/L
ug/L
uglL
ug/L
ug/L

/100 mls.
/100 mls.

mg/L

mg/L
mg/L-N
mg/L-N

Fax (253) 572-9838

Yelm Groundwater
SC6 MW4

Water

09/11/2003
09/11/2003
2003090138

5

Method
EPA 160.1
EPA 624
EPA 624
EPA 624
EPA 624
Membrane Filtration
Membrane Filtration
SM 4500-N-B
SM4500CL-C
SM4500NO2B
SM4500NO3D

Page 50f 14



SPECTRA Laboratories

2221 Ross Way
10/06/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

e Tacoma, WA 98421

Analyte Result
Total Dissolved Solids 122
Bromodichloromethane <]
Bromoform <]
Chlorodibromomethane <1
Chloroform <1
Fecal Coliform 3
Fecal Streptococcus 8
TKN ND
Chloride 21.5
Nitrite 0.01
Nitrate 2.76

Surrogate Recovery Method

Dibromoflugromethane 98 EPA 624
Toluene-d8 97 EPA 624
4-Bromofluorobenzene 103 EPA 624
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

aS/sgh

* (253)272-4850

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:
Spectra Number:

Units
mg/L
ug/L
ug/L
ug/L
uglL
/100 mls.
/100 mls.
mg/L
mg/L
mg/L-N
mg/L-N

» Fax (253)572-9838

Yelm Groundwater
SC7 MW5

Water

09/11/2003
09/11/2003
2003090138

6

Method
EPA 160.1
EPA 624
EPA 624
EPA 624
EPA 624
Membrane Filtration
Membrane Filtration
SM 4500-N-B
SM4500CL-C
SM4500NO2B
SM4500NO3D

Page 6 of 14



SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421

11/26/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

= (253)272-4850 < Fax (253)572-9838

Project: Yelm Groundwater Monitoring

Client ID: SC8IS

Sample Matrix: Water

Date Sampled:  10/22/2003
Date Received:  10/22/2003
Spectra Project: 2003100258

Spectra Number: 4

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 2490 mglL EPA 160.1  N-Nitrosodimethylamine <10 ugl EPA 625
Boron 0.40 ug/L EPA 200.7  Fecal Coliform 0 100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 5 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <l mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 60 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 3 ug/L EPA 200.7  Chloride 55.0 mg/L SM4500CL-C
e | <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
w <7 ug/L EPA 200.7  Nitrate 3.9 mg/L-N SM4500NO3D
Zinc 29 ug/L EPA 200.7  Anionic Surf. as MBAS 0.060 mg/L SM5540C
Arsenic <35 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mgl EPA 340.2
Ammonia <0.l1 mg/L-N EPA 350.3
Sulfate 27 mg/L EPA 3754
Dissolved Organic Carbon 9 mg/L EPA 415.1
Bromodichloromethane . 11 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chloradibromomethane 1 ug/L. EPA 624
Chloroform Kk ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

Dibromoflucromethane 92 EPA 624 Pheaol-dé 77 EPA 625

Toluenc-d8 109 EPA 624 Nitrobenzene-ds 90 EPA 625

4-Bromoflucrobenzene 102 EPA 624 2-Fluorobiphenyl 76 EPA 625

2-Fluorophenol st EPA 625 2 .4.6-Tribromophenol 7 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 4 of 10
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SPECTRA Laboratories @

2221 Ross Way + Tacoma, WA98421 -« (253)272-4850 + Fax(253)572-9838

11/26/2003 Project: Yelm Groundwater Monitoring
Client ID: SC9 CS1
Sample Matrix:  Water
Skillings-Connolly, Inc. Date Sampled:  10/22/2003
PO Box 5080 Date Received:  10/22/2003
Lacey, WA 98509 Spectra Project: 2003100258
Attn: Patrick Skillings Spectra Number: 5
Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 2410 “mgl EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.40 ug/L EPA 200.7  Fecal Coliform >1500 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus >1500 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN 1.4 mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD 3 mg/L SM 5210
Tron 200 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 60 ug/L EPA 200.7  Chloride 55.0 mg/L SM4500CL-C
Nickel <15 ug/L EPA 2007  Nitrite 0.03 mg/L-N SM4500N
Silver <7 ug/L EPA 200.7  Nitrate 14 mg/L-N  SM4500N
Zinc 14 ug/L EPA 200.7  Anionic Surf. as MBAS 0.053 mg/L SMS53540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <{.2 mg/L EPA 340.2
Ammonia 1.0 mg/L-N EPA 350.3
Sulfate 24 mg/L EPA 375.4
Dissolved Organic Carbon 10 mg/L EPA 415.1
Bromodichloromethane 3 ug/L EPA 624
Bromoform <l ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 14 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibromotluoromethane 96 EPA 624 Phenal-d6 43 EPA 625
Toluene-d8 107 EPA 624 Nitrobenzene-d5 54 EPA 625
4-Bromotluorobenzene 100 EPA 624 2-Fluorobiphenyl 53 EPA 625
2-Fluarophenal 21 EPA 625 2,4.6-Tribromophenol 72 EPA 625
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 5 of 10

al4/gma



SPECTRA Laboratories

2221 Ross Way  »
11/26/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

« (253)272-4850 -+ Fax(253)572-9838

Project: Yelm Groundwater Monitoring
Client ID: SC10 CS2

Sample Matrix:  Water

Date Sampled:  10/22/2003

Date Received:  10/22/2003

Spectra Project: 2003100258

Spectra Number: 6

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 3360 mg/L EPA160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.41 ug/L EPA 200.7  Fecal Coliform 1080 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptacoccus >1500 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 1.8 mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD 8 mg/L SM 5210
Iron 310 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 94 ug/L EPA 2060.7  Chloride 63.0 mg/L SM4500CL-C
o <15  ugl EPA 200.7  Nitrite 001 mg/L-N SM4500NO2B
Z‘ <7 ug/L EPA 200.7  Nitrate 0.6 mg/L-N  SM4500NO3D
Zinc 8 ug/L EPA 200.7  Anionic Surf. as MBAS 0.025 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 3402
Ammonia 0.2 mg/L-N EPA 3503
Sulfate 22 mg/L EPA 3754
Dissolved Organic Carbon 12 mg/L EPA 415.1
Bromodichloromethane <1 ug/L EPA 624 .
Bromoform ' <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Sumogate Recavery Method Surmgate Recovery Method

Dibramofluoromethane 2 EPA 624 Phenol-d6 L8 EPA 625

Toluene-d8 109 EPA 624 Nitrobenzene-d5 ™ EPA 625

4-Bromofluorobenzene 102 EPA 624 2-Fiuorobiphenyl 69 EPA 625

2-Ftuorophenol M EPA 625 3.4 6-Tribromophenol 7 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 6 of 10
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SPECTRA Laboratories

Analyte Result Units Method
Total Dissolved Solids 3600 mg/L EPA 160.1
Boron 0.42 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper <6 ug/L EPA 200.7
Iron 190 ug/L EPA 200.7
Manganese 66 ug/L EPA 200.7
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L EPA 200.7
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia 03 mgL-N EPA 3503
Sulfate 22 mg/L EPA 375.4
Dissolved Organic Carbon 7 mg/L EPA 415.1
Bromodichloromethane <. . ugL EPA 624. -1
Bromoform <] ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chioroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625

2221 Ross Way
1.1/26/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

*Microbioloical tests were performed by STL-Seattle.

Sumrogate Recovery Method
Dibromofluoromethane 93 EPA 624
Toluene-d8 109 EPA 624
4-Bromofluorobenzene 100 EPA 624
2-Fluorophenol 23 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratoty Manager
al4/gma

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:

Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC11 CS3

Water

10/22/2003
10/22/2003
2003100258
Spectra Number: 7

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform >1500 /100 Membrane
Fecal Streptococcus 260 /100 Membrane
TKN 1.3 mg/L SM 4500-N-B
BOD 3 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 61.5 mg/L SM4500CL-C
Nitrite <0.01 mgL-N SM4500N
Nitrate 0.5 mg/L-N SM4500N$
Anionic Surf. as MBAS <0.02 mg/L SM5540C

Surrogate Recovery Methad

Phenol-d6 30 EPA 625

Nitrobenzene-d5 55 EPA 625

2-Fluorobiphenyl 52 EPA 625

1,4,6-Tribramophenol 67 EPA 625 .

Page 7 of 10



® SPECTRA Laboratories

2221 RossWay + Tacoma, WA 98421 + (253)272-4850 + Fax(253)572-9838

117262003 Project: Yelm Groundwater Monitoring
Client ID: SC12 CS4
Sample Matmx:  Water
Skillings-Connolly, Inc. Date Sampled:  10/22/2003
PO Box 5080 Date Received:  10/22/2003
Lacey, WA 98509 Spectra Project: 2003100258
Attn: Patrick Skillings Spectra Number: 8
Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 3080 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.39 ug/L EPA 200.7  Fecal Coliform 930 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 360 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <1 mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD 5 mg/L SM 5210
Iron 160 ug/L EPA 200.7  Bromide <0.] mg/L SM4500-Br-B
Manganese 170 ug/L EPA 200.7  Chloride 61.0 mg/L SM4500CL-C
| <15 ug/L EPA 200.7  Nitrite <001 mgL-N SM4500NO2B
1;' <7 ug/L EPA 200.7  Nitrate 04  mg/L-N SM4500NO3D
Zinc <6 ug/L EPA 2007  Anionic Surf. as MBAS 0.029 mglL SM5540C
Arsenic <5 ug/L EPA 2062
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia <01 mglL-N EPA 350.3
Sulfate 18 mg/L EPA 3754
Dissolved Organic Carbon 7 mg/L. EPA 415.1 =
Bromodichloromethane = - <] ug/l.. . .EPA 624 ' )
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <] ug/L EPA 624
Chloroform <] ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibromoflucronsethane 95 EPA 624 Phenol-d6 16 EPA 625
Toluene-d§ 109 EPA 624 Nitroberizene-dS 9 EPA 625
4-Bromofluarobenzenc (00 EPA 624 2-Fluormbiphenyl 50 EPA 625
2-Fluorophenol 8 EPA 625 2.4.6-Tribromophenol 75 EPA 625
. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 8 of 10
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SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421 = (253)272-4850 Fax (253) 572-9838
11/26/2003 Project: Yelm Groundwater Monitoring
Client ID: SCI3 FD
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  10/22/2003
PO Box 5080 Date Received:  10/22/2003
Lacey, WA 98509 Spectra Project: 2003100258
Attn: Patrick Skiilings Spectra Number: 9
Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 253.8 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.42 ug/L EPA 200.7  Fecal Coliform 240 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 220 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <l mg/L SM 4500-N-B
Copper <6 ug/L EPA 2007 BOD 2 mg/L SM 5210
Iron 220 ug/L EPA 2007  Bromide <0.1 mg/L SM4500-Br-B
Manganese 70 ug/L EPA 200.7  Chloride 62.5 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NG,
Silver <7 ug/L EPA 200.7  Nitrate 0.4 mg/T.-N SM4500N(5
Zinc <Bh ug/L EPA 200.7  Anionic Surf. as MBAS 0.023 mg/L SM5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia 0.3 mg/L-N EPA 350.3
Suifate 7 mg/L EPA 375.4
Dissolved Organic Carbon 7 mg/L EPA 415.1
Bromodichloromethane <l - wg/L- " EPA624 "
Bromoform <l ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibromoflucromethane 94 EPA 624 Phenol-dé 14 EPA 625
Toluene-d8 108 EPA 624 Nitrobenzene—d5 10 EPA 625
4-Bromofluorobenzene 101 EPA 624 2-Fluorobiphenyl 27 EPA 625
2-Fluorophenel 0 EPA 625 1.4,6-Tribromophenol 71 EPA 625
SPECTRA LABORATORIES
Steve Hibbs, Laboratoly Manager Page 9 of 10
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SPECTRA Laboratories

2221 Ross Way * Tacoma, WA 98421 « (253)272-4850 -« Fax(253)572-9838
11/26/2003 Project: Yelm Groundwater Monitoring
Client ID: RW
Sample Matrix: Water
Skiilings-Connolly, Inc. Date Sampled:  10/22/2003
PO Box 5080 Date Received:  10/22/2003
Lacey, WA 98509 Spectra Project: 2003100258
Attn: Patrick Skillings Spectra Number: 10
Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 2688 mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 0.41 ug/L EPA 200.7  Fecal Coliform 0 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 0 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <1 mg/L SM 4500-N-B
Copper <6 ug/L EPA 200.7 BOD <2 mg/L. SM 5210
iron <15 ug/L EPA 200.7 Bromide <01 mg/L SM4500-Br-B
Manganese <2 ug/L EPA 200.7 Chloride 55.0 mg/L SM4500CL-C
ickel <15 ug/L EPA 200.7  Nitrite <0.0] mgL-N SM4500N0O2B
b <7 ug/L. EPA 200.7  Nitrate 37 mg/L-N  SM4500NO3D
Zinc 29 ug/L EPA 200.7  Anionic Surf. as MBAS 0021 mgl SMS5540C
Arsenic <5 ug/L EPA 206.2
Lead <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mg/L-N EPA 350.3
Sulfate 26 mg/L EPA 375.4
Dissolved Organic Carbon 4 mg/L EPA 415.1 .
Bromodichloromethane 12 - ug/L EPA 624 T
Bromoform <] ug/L EPA 624
Chlorodibromomethane 2 ug/L EPA 624
Chloroform 30 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibromoflucromethane 9% EPA 624 Phenol-d6 4 EPA 625
Tolucne-dg 109 EPA 624 Nitrabenzene-d5 47 EPA 625
4-Bromofluorobenzene 193 EPA 624 2-Fluorobighenyl 48 EPA 625
2-Flucrophencl 0 EPA 625 2.4,6-Tribromophenol 51 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/gma
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STL Seattle

Client Name
Project Name
Date Received

Spectra Laboratories
2003090138
09-11-03

General Chemistry Parameters

Client Sample ID

20030590138-01

Lab ID 116053-01
| | Date i
Parameter Method Anatyzed Units Result PQL
Fecal Coliform, MF l SM 92220 09-11-03 | CFU/100 ml 0 2
Fecal Strep SM 9230C 09-11-03 CFU/M00 ml 0 2
Client Sample 1D 2003090138-02
Lab ID 116053-02
l | Date l
Parameter Method Analyzed Units Result PQL
Fecal Coliform, MF SM 222D 08-11-03 CFU/M00 ml 12 2
Fecal Strep SM 9230C 09-11-03 CFUAC0 ml 6 2
Total Kjeldahl Nitrogen EPA 351.2 09-22-03 mg/L ND 0.5
Client Sample ID 2003090138-03
Lab ID 116053-03
IR S P
Parameter Method Anaiyzed Units Result PQL
Fecal Coliform, MF SM gz22D 09-11-03 CFU/100 ml 2 2
Fecal Strep SM 9230C 09-11-03 CFUMQ0 mi 0 2
Total Kjeidahi Nitrogen EPA 351.2 09-22-03 mag/L ND 0.5
Client Sample ID 2003080138-04
Lak ID 116053-04
| | snaiyena |
Parameter Method Analyzed Units Result PQL
Fecal Coliform, MF * SM 92220 09-11-03 | CRUL00 mi 2 2 .
Fecal Strep SM 9230C 09-11-03 7. CFU/100 mi R LR R
Total Kjeldahl Nitrogen EPA 351.2 09-22-03 " mg/L ND 0.5
Cilient Sample ID 2003090138-05
Lab ID 116053-05
! l Date | l
Parameter Method Analyzed Units Result PQL
Fecal Coliform, MF SM 9222D 09-11-03 CFU/M00 mi 10 2
Fecal Strep SM 9230C 09-11-03 CFU/100 ml 0 2
Totai Kjeldahl Nitrogen EPA 351.2 09-22-03 mg/L ND 0.5

STL Seattle is a part of Severn Trent Laboratories, Inc.




STL Seattle

Client Sample ID

2003090138-06

. Lab ID 116053-06
| Date ’ |
Parameter Method Analyzed Units Result PQL
Fecal Coliform, MF SM 9222D 09-11-03 CFUAM00 ml 2 2
Fecal Strep SM g230C 09-11-03 | CFU/100 mi ] 2
Total Kjeldahl Nitrogen EPA 351.2 09-22-03 mg/L ND 0.5
Client Sample ID 2003090138-07
Lab ID 116053-07
l Date ‘ |
Parameter Method Analyzed Units Result PQL
Fecal Coliform, MF SM 9222D 09-11-03 CFUAQ00 ml 8 2
Fecal Strep SM 9230C 09-11-03 CFUA00 ml 8 2
Total Kjeldahi Nitrogen EPA 351.2 09-22-03 mg/L ND 0.5
Client Sampie ID 2003000138-08
LabID 116053-08
l Date ’ : |
Parameter Method Analyzed Units Result PQL
Fecat Coliform, MF SM 9222D 09-11-03 CFUM00 mi > 900 2
Fecal Strep SM 9230C 09-11-03 CFUM00 ml 730 2
Client Sample ID 2003090138-09
. Lab ID 116053-09
' | Date | |
Parameter Method Analyzed Units Resuit PQL
Fecal Coliform, MF SM g222D 09-11-03 CFUA00 mi > 900 2
Fecal Strep SM 9230C 09-11-03 CFU/100 mi 210 2
Client Sampie ID 2003090138-10
Lab ID 116053-10
| Date l |
Parameter Method Analyzed Units Resuit PQL
Fecal Coliform, MF SM 9222D 08-11-03 | CFU/100 ml | 170 2
_ Fecal Strep SM 9230C 09-11-03 CFUA00 mi 150 a2
Client Sample ID 2003090138-11
Lab ID 116053-11
Date ‘ ’
Parameter Method Analyzed Units Resuit PQL
Fecal Coliform, MF SM g222p 09-11-03 CFU/100 ml 36 2
Fecal Strep SM 9230C 09-11-03 CFU/A100 ml 22 2

STL Seattle is a part of Sevemn Trent Laboratories, In¢.



STL Seattle

Client Sample ID 2003090138-12
Lab ID 116053-12
l Date | |
Parameter Method Analyzed Units Hesult PQL
Fecal Coliform, MF SM 9222D ' 08-11-03 | CFU/100 mi 74 2
Fecal Strep SM 9230C 09-11-03 | CFU/100 mi 32 2
Client Sample ID 20030980138-13
Lab ID 116053-13
| Date I
Parameter Method Analyzed Units Resuit PQL
Fecal Coliform, MF SM9222D 09-11-03 { CFU/M00 ml 2 2
Fecal Strep SM 9230C 09-11-03 CFU/10C ml 0 2
Client Sample 1D 2003090138-14
Lab ID 116053-14
I Date |
Parameter Method Analyzed Units Resuit PQL
Fecal Coliform, MF SMe222D 09-11-03 CFUM00 ml 0 2
Fecal Strep SM 9230C 09-11-03 | CFU/100 ml 0 2

STL Seattle is a part of Severn Trent Laboratories, Inc.

(9]



SPECTRA Laboratories

2t

2221 Ross Way

03/18/2004

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

- (253)272-4850

+ Fax(253)572-9838

Yelm Groundwater Monitoring

Project:

Client ID: SC1CW
Sample Matrix: Water

Date Sampled:  12/10/2003
Date Received:  12/10/2003
Spectra Project: 2003120127

Spectra Number: 1

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 113 mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron <30 ug/L EPA 200.7  Fecal Coliform <2** /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN <1 mg/L SM 4500-N-B
Copper 60 ug/L EPA 2007 BOD <2 mgl SM 5210
Iron <15 ug/L EPA 200.7 Bromide 02 mg/L SM4500-Br-B
Manganese 3 ug/L EPA 200.7  Chloride 7.0 mg/L SM4500CL-C
! <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NO2B
:‘ <7 ug/L EPA 200.7  Nitrate 24  mg/l-N SM4500NO3D
Zinc 7 ug/L EPA 200.7  Anionic Surf, as MBAS <(.02 mg/L SM5540C
Arsenic by GFAA <35 ug/L EPA 206.2
Lead by GFAA 2 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mgl EPA 340.2
Ammonia <02 mglL-N EPA 350.3
Sulfate 6 mg/L EPA 3754
Dissolved Organic Carbon 2 mg/L. EPA 415.1 ..
Bromodichloromethane <l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <l ug/L EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
*#* Analysis was performed by Water Management Laboratories, Inc
Surrogate Recavery Method Surmogate Recovery Method

Dibromoflucrometharne §7 EPA 624 Phenal-d6 E EPA 625

Toluene-d8 99 EPA 624 Nitrobenzene-d5 sa EPA 625

4-Bromofluorobenzene 99 EPA 624 2-Fluarobiphenyl 63 EPA 625

2-Fluorophenol 52 EPA 625 2.4.6-Tribromaphenal 20 EPA 625

. SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 1 of 12
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SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421
03/18/2004
Skillings-Connolly, Inc.
PO Box 5080
Lacey, WA 98509
Attn: Patrick Skillings
Analyte Result . Units Method
Total Dissolved Solids 119  mgl EPA 160.1
Boron <30 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 31 ug/L EPA 200.7
Iron 840 ug/L EPA 200.7
Manganese 1000 ug/L EPA 200.7
Nickel <15 ug/L EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc <6 ug/L. EPA 200.7
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <02 mg/L-N EPA 350.3
Sulfate 6 mg/L EPA 375.4
Dissolved Organic Carbon 5 mg/L EPA 415.1
Bromodichloromethane o<l ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chioroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method
Dibromofluoromethane 87 EPA 624
Toluene-d8 99 EPA 624
4-Brornofluarobenzens 102 EPA 624
2-Flusropherol 88 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratoty Manager
al4/mlh

+ (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:

Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring

SC2 MW6
Water
12/10/2003
12/10/2003
2003120127

Spectra Number: 2

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus 46 /100 Membrane
TEN <1 mg/L SM 4500-N-B
BOD <2 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 4.5 mg/L SM4500CL-C
Nitrite <001l mg/L-N SM4500N
Nitrate 4.0 mg/L-N  SM45 OONb
Anionic Surf. as MBAS <0.02 mg/L SM35540C

Surrogate Recovery Method

Phenol-d& 83 EPA 625

Nitrobenzene-d5 (o1 EPA 625

2-Fluorobiphenyi {04 EPA 625

2.4.6-Tribromophenol 1i2 EPA 625

Page 20of 12



SPECTRA Laboratories

2221 Ross Way

03/18/2004

Skillings-Connolly, Inc.

PO Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

* (253)272-4850

Project:
Client ID:

Sample Matrix:
Date Sampled:

Date Received:
Spectra Project:

» Fax (253)572-9838

Yelm Groundwater Monitoring
SC3 MW1

Water

Spectra Number: 3

12/10/2003
12/10/2003
2003120127

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 870 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron <30 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 62 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN <1 mg/L SM 4500-N-B
Copper 45 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 2000 ug/L EPA 200.7  Bromide 0.1 mg/L SM4500-Br-B
Manganese 110 ug/L EPA 200.7  Chloride 6.0 mg/L SM4500CL-C

! <15 ug/L EPA 200.7  Nitrite - <001 mgL-N SM4500NO2B
:’ <7 ug/L EPA 200.7  Nitrate 24  mgL-N SM4500NO3D
Zine 20 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mgl SM5540C
Arsenic by GFAA <35 ug/L EPA 206.2
Lead by GFAA 1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Flueride <02 mgl EPA 340.2
Ammonia <02 mg/l-N EPA 350.3
Sulfate 6 mg/L EPA 375.4
Dissclved Organic Carbon 8 mg/L EPA 415.1
Bromodichloromethane <1 ug/L EPA 624 .

Bromoform <1 ug/L EPA 624

Chlorodibromomethane <1 ug/L EPA 624

Chloroform <] ug/L EPA 624

Caffeine <10 ug/L EPA 625

Surrogate Recovery Method Surrogate Recovery Method
Dibromofluoremethane 8 EPA 624 Phenol-d6 4 EPA 625
Toluenc-d8 ¥ EPA 624 Nitrobenzene-ds 2 EPA 625
4-Bromofluerobenzene 100 EPA 624 2-Fluombiphenyl 49 EPA 625
2-Fluorophenol 39 EPA 625 2,4,6-Tribromophenal 53 EPA 625
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 3 of 12

al4/mih



SPECTRA Laboratories

2221 Ross Way
(3/18/2004

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

Analyte Resuit Units Method
Total Dissolved Solids 169  mgL EPA 160.1
Boron 40 ug/L EPA 200.7
Cadmium <3 ug/L EPA 200.7
Chromium <7 ug/L EPA 200.7
Copper 43 ug/L EPA 200.7
Iron 5400 ug/L EPA 200.7
Manganese 110 ug/L EPA 200.7
Nickel <15  ugl EPA 200.7
Silver <7 ug/L EPA 200.7
Zinc 16 ug/L EPA 200.7
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA 2 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia <02 mgL-N  EPA3503
Sulfate 15 mg/L EPA 3754
Dissolved Organic Carbon 4 mg/L EPA 415.1
Bromodichloromethane gl ug/lL EPA 624 -
Bromoform o<l ug/L EPA 624
Chlorodibromomethane <l ug/L. EPA 624
Chloroform <l ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surregate Recavery Method
Dibromofluoromethane %0 EPA 624
Toluene-d8 9% EPA 624
4-Bromoflucrobenzens 100 EPA 624
2-Fluorophencl 68 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

ald/mlh

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring

SC4 MW2
Water
12/10/2003
12/10/2003
2003120127

Spectra Number: 4

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus 70 /100 Membrane
TKN <1 mg/L SM 4500-N-B
BOD <2 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 40 mg/L SM4500CL-C
Nitrite <001 mg/L-N SM4500N
Nitrate 1.5 mg/L-N  SM4500NQ
Anionic Surf. as MBAS <0.02 mg/L SM5540C

Surrogate Recovery Method

Phenol-d6 2 EPA 625

Nitrobenzene-d5 70 EPA 625

2-Fluorobipheny! 81 EPA 625

2,4 6-Tribromophenol 99 EPA 625

Page 4 of 12



SPECTRA Laboratories

2221
01/22/2004

Ross Way

Skillings-Connelly, Inc.

Tacoma, WA 98421

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings
Analyte Result  Units Method
Total Dissolved Solids 184  mg/L EPA 160.1
Boron 130 ug/L EPA 200.7
Cadmium <0.003 uglL EPA 200.7
Chromium <0.007 ug/lL EPA 200.7
Copper 0.007 ug/L EPA 200.7
Iron 1.6 ug/L EPA 200.7
Manganese 0.023 ug/L EPA 200.7

e | <0015 uglL EPA 200.7

! <0.007 ug/lL EPA 200.7
Zinc 0.056 ug/L EPA 200.7
Arsenic by GFAA <5 ugl EPA 206.2
Lead by GFAA <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <02 mg/L EPA 340.2
Ammonia <0.1 mglL-N EPA 350.3
Sulfate 25 mg/L EPA 3754
Dissolved Organic Carbon <2 myg/L EPA 415.1
Bromodichloromethane <1 ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chioroform <1 ug/L EPA 624
Caffeine <10 ug/L EPA 625

* (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:
Spectra Project:

Fax (253) 572-9838

Yelm Groundwater
SC5 MW3

Water

12/18/2003
12/18/2003
2003120242

Spectra Number: 1

Analyte
N-Nitrosodimethylamine
Fecal Coliform
Fecal Streptococcus
TKN
BOD
Bromide
Chloride
Nitrite
Nitrate
Anionic Surf, as MBAS

*Microbiological samples were analyzed by Water management Laboratories, Inc

Surrogate

Recovery

Method

Dibromoflueromethane
Toluene-d8
4-Bromoflucrobenzene

2-Fluorophenol
. SPECTRA LABORATORIES

87
96
99
36

Steve Hibbs, Laboratory Manager

al4/gma

EPA 624
EPA 624
EPA 624
EPA 625

Result Units Method

<10 ug/L EPA 625
<2 /100 Membrane
<2 /100 Membrane
<] mg/L SM 4500-N-B
<2 mg/L SM 5210

<01 mgL  SM4500-Br-B
35 mgL  SM4500CL-C

<0.01 mgL-N SMA4500NO2B
3.6 mgL-N SM4500NO3D

<0.02 mgL SM5540C

Surrogate Recovery Method
Phenoi-d6 48 EPA 625
Nitrobenzene-d5 41 EPA 625
2-Fluorobiphenyl 53 EPA 625
2.4,6-Tribromophenoi 64 EPA 625

Page 1 0f 3



SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 + (253)272-4850 <+ Fax(253)572-9838
01/22/2004 Project: Yelm Groundwater
Client ID: SC6 MWwW4
Sample Matrix:  Water
Skillings-Connolly, Inc. Date Sampled: ~ 12/18/2003
PO Box 5080 Date Received: 12/18/2003
Lacey, WA 98509 Spectra Project: 2003120242
Attn: Patrick Sk}lllngs Spectra Number: 2
Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 114 mgl EPA160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 110 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <0.003 ugL EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <0.007 uglL EPA 200.7 TKN <l mg/L SM 4500-N-B
Copper <0006 ugl EPA 200.7 BOD <2 mg/L SM 5210
Iron 0.44 ug/L. EPA 2007  Bromide <0.1 mg/L SM4500-Br-B
Manganese <0002 ugl EPA 200.7  Chloride 24 mg/L SM4500CL-C
Nickel <0015 ugl EPA 200.7  Nitrite <0.01 mg/L-N SM4500N
Silver <0.007 uglL EPA 200.7  Nitrate 1.6 mg/L-N SM4500N3
Zinc 0.036 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mgl SMS5540C
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 2451
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.1 mglL-N EPA 350.3
Suifate 10 mg/L EPA 3754
Dissolved Organic Carbon <2 mg/L EPA 415.1 -
Bromodichloromethane <l ug/L EPA 624 e
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform <i ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibromofluoromethane 89 EPA 624 Phenot-d6 49 EPA 625
Toluene-d8 % EPA 624 Nitrobenzene-d$ a1 EPA 625
4-Bromofluorobenzens 97 EPA 624 2.Fluorobiphenyl 50 EPA 625
2-Flucrophena 9 EPA 625 2,4,6-Tribromophenal 58 EPA 625
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 2 of 3
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® SPECTRA Laboratories

2221 Ross Way

01/22/2004

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Analyte
Total Dissolved Solids
Boron
Cadmium
Chromium
Copper
[ron
Manganese
ke
)
Zinc
Arsenic by GFAA
Lead by GFAA
Mercury
Fluoride
Ammonia
Sulfate
Dissolved Organic Carbon
Bromodichloromethane
Bromoform
Chlorodibromomethane

Chloroform
Caffeine

Surrogate

Result

Units Method

114
80
<0.003
<0.007
<0.006
0.16
<0.002
<0.015
<0.007
0.028
<5
<1
<0.5
<0.2
<0.1
10
<2
<1
<1
<1
<l
<10

mg/L EPA 160.1
ug/L EPA 200.7
ug/L EPA 200.7
ug/L EPA 200.7
ug/L - EPA200.7
ug/L EPA 200.7
ug/L EPA 200.7
ug/L EPA 200.7
ug/L EPA 200.7
ug/L EPA 200.7
ug/L EPA 206.2
ug/L EPA 2392
ug/L EPA 245.1
mg/L EPA 340.2
mg/L-N EPA 350.3
mg/L EPA 3754
mg/L EPA 4151

ug/L EPA 624
ug/L EPA 624
ug/L EPA 624
ug/L EPA 624
ug/L EPA 625
Recovery Method

Dibromoituoromethane
Toluene-d8
4-Bromofluocrobenzene

2-Fluorophenal
. SPECTRA LABORATORIES

39
97
97
52

EPA 624
EPA 624
EPA 624
EPA 625

Steve Hibbs, Laboratory Manager

al4/gma

Tacoma, WA 98421

* (253)272-4850 -

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater
SC7 MWS5

Water

12/18/2003
12/18/2003
2003120242
Spectra Number: 3

Analyte Result Units Method
N-Nitrosodimethylamine <10 ug/L EPA 625
Fecal Coliform <2 /100 Membrane
Fecal Streptococcus <2 /100 Membrane
TKN <l mg/L SM 4500-N-B
BOD <2 mg/L SM 5210
Bromide <0.1 mg/L SM4500-Br-B
Chloride 24 mg/L SM4500CL-C
Nitrite <0.01 mgL-N SM4500N02B
Nitrate 24 mg/L-N SM4500NO3D
Anionic Surf. as MBAS <0.02  mg/L SM35540C

Surrogate Recovery Method

Phencl-d6 63 EPA 625

Nitrobenzene-ds 57 EPA 625

2-Fluorobiphenyl 68 EPA 625

2.4.6-Tribromophenol 70 EPA 625

Page 3of 3



SPECTRA Laboratories

2221 Ross Way
03/18/2004

Tacoma, WA 98421

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

* (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring

SCB 1S

Water

12/10/2003
12/10/2003
2003120127
Spectra Number: 3

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 296  mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 120 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN <1 mg/l  SM 4500-N-B
Copper 20 ug/L EPA 2007 BOD <2  mgl SM 5210
Iron - 58 ug/L EPA 200.7  Bromide <{.1 mg/L SM4500-Br-B
Manganese 14 ug/L EPA 200.7  Chloride 57 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NQ
Silver <7 ug/L EPA 200.7  Nitrate 2.8 mg/L-N SM4500N(6
Zinc 39 ug/L EPA 200.7  Anionic Surf. as MBAS 0.032 mglL SM5540C
Arsenic by GFAA <5 ug/t. EPA 206.2
Lead by GFAA <] ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <02 mg/l-N EPA 3503
Sulfate 28 mg/L EPA 3754
Dissolved Organic Carbon 8 mg/L: EPA 415.1
Bromodichloromethane 6 ug/L EPA 624 .
Bromoform <l ug/L EPA 624
Chlorodibromomethane <l ng/L EPA 624
Chloroform 21 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method

Dibromofluoromethane 83 EPA 624 Phenal-d6 39 EPA 625

Toluene-d3 97 EPA 624 Nitrobenzene-45 67 EPA 625

4-Bromoiluorobenzene 100 EPA 624 2-Fluorobipheny] 84 EPA 625

2-Fluorophenol 60 EPA 625 2.4,6-Tribromophenol o3 EPA 625

SPECTRA LABORATORIES .

Steve Hibbs, Laboratory Manager Page 5of 12
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SPECTRA Laboratories

2221 Ross Way

03/18/2004

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

¢ (253)272-4850

Project:

Client ID:
Sample Matrix:
Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SCO CS1

Water

12/10/2003

12/10/2003

2003120127

Spectra Number: 6

at4/mlh

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 271 mg/L EPA 160.!  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 100 ug/L EPA 200.7  Fecai Coliform 10 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 4000 /100 Membrane
Chromium <7 ug/L EPA 2007 TKN <l mg/L SM 4500-N-B
Copper 15 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Iron 140 ug/L EPA 200.7  Bromide <0.1 mg/L 5M4500-Br-B
Manganese 20 ug/L EPA 200.7  Chloride 61 mg/L SM4500CL-C
1 <15 ug/L EPA 200.7  Nitrite 001 mg/L-N SM4500NO2B
2’ <7 ug/L EPA 200.7  Nitrate 2.2 mg/L-N SM4500NQ3D
Zinc 36 ug/L EPA 200.7  Anionic Surf. as MBAS 0.034 mg/L SM5540C
Arsenic by GFAA <35 ug/L EPA 206.2 :
Lead by GFAA <1 ug/L EPA 239.2
Mercury <05  uglL EPA 245.1
Fluoride <0.2 mg/L EPA 3402
Ammenia <0.2 mgl-N EPA 350.3
Sulfate 33 mg/L EPA 3754
Dissolved Crganic Carbon 8 mg/L EPA 415.1
Bromodichloromethane 4 - ug/L EPA 624
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 17 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Methed Surrcgate Recovery Method

Dibromofluoromethane 88 EPA 624 Phenol-d6 7 EPA 625

Toluenc-d8 9 EPA 624 Nitrabenzene-ds 69 EPA 625

4-Bromotluorobenzene 98 EPA 624 2-Fluorobiphenyl 7 EPA 625

2-Fluorophenol 68 EPA 625 2,4,6-Tribramaphenel 104 EPA 625

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager Page 6 of 12



SPECTRA Laboratories ¢

2221 Ross Way
03/18/2004

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

» Tacoma, WA 98421

* (253)272-4850 + Fax(253)572-9838

Project: Yelm Groundwater Monitoring
Client ID: SC10 CS2

Sample Matrix: Water

Date Sampled:  12/10/2003

Date Received:  12/10/2003

Spectra Project: 2003120127

Spectra Number: 7

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 249 mg/L EPA 160.1  N-Nitrosedimethylamine <10 ug/L EPA 625
Boron 96 ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 440 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 2 mg/L SM 4500-N-B
Copper 36 ug/L EPA 2007 BOD 4 mg/L SM 5210
Iron 260 ug/L EPA 200.7 Bromide < 0.1 mg/L SM4500-Br-B
Manganese 41 ug/L EPA 200.7  Chloride 38 mg/L SM4500CL-C
Nickel <15 - ugl EPA 200.7  Nitrite 002 mg/L-N SM4500N
Silver <7 ug/L EPA 200.7  Nitrate 09 mg/L-N SM4SOOND
Zinc 36 ug/L EPA 200.7  Anionic Surf. as MBAS 0.023 mg/L SMS5540C
Arsenic by GFAA <3 ug/L EPA 206.2
Lead by GFAA <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <02 mgl-N EPA 3503
Sulfate 26 mg/L EPA 3754
Dissolved Organic Carbon 9 mg/L EPA 415.1
Bromodichloromethane N N 177 % EPA 624 -
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 2 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Sutrogate Recovery Method

Dibromaflucremethane 87 EPA 624 Phenol-d6 59 EPA 625

Toluene-d8 97 EPA 624 Nitrobenzene-d5 50 EPA 625

4-Bromofluorobenzene 98 EPA 624 2-Fluorobiphenyl 60 EPA 625

2-Fluorophenol 30 EPA 625 2.4,6-Trbrornophenol 90 EPA 625

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

at4/mlh
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SPECTRA Laboratories

2221 Ross Way

03/18/2004

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patnick Skiilings

* Tacoma, WA 098421

« (253)272-4850 -

Project:
Client ID:

Sample Matrix:

Date Sampled:
Date Received:

Spectra Project:

Fax (253) 572-9838

Yelm Groundwater Monitoring
SC11 CS3

Water

12/10/2003
12/10/2003
2003120127
Spectra Number: 8

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 249 mglL EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 120 ug/L EPA 200.7 Fecal Coliform 2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 2200 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN 7 mg/L SM 4500-N-B
Copper 24 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Tron 130 ug/L EPA 200.7 Bromide <0.1 mg/L SM4500-Br-B
Manganese 19 ug/L EPA 200.7  Chloride 54 mg/L SM4500CL-C

RS <15 ug/L EPA 200.7  Nitrite <0.01 mglL-N SM4500NO2B
‘ <7 ug/L EPA 200.7  Nitrate 1.1 mg/L-N  SM4500NO3D
Zinc 59 ug/L EPA 200.7  Anionic Swrf. as MBAS <0.02 mglL SM5540C
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA <1 ug/L EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia 0.3 mg/L-N EPA 350.3
Sulfate 28 mg/L EPA 3754
Dissolved Organic Carbon 9 mg/L EPA 415.1
Bromodichloromethane <] ug/L EPA 624
Bromoform <] ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 2 ug/L EPA 624
Caffeine <10 ug/L EPA 625

Surrogate Recavery Methad Surrogate Recovery Method
Dibromoflucromethane 87 EPA 624 Phenol-dé 66 EPA 625
Toluene-d8 96 EPA 624 Nitrobenzene-d5 63 EPA 625
4-Bromotluorobenzene 100 EPA 624 2-Fluorobiphenyl 63 EPA 625
2-Flugrophenol 55 EPA 625 2,4,6-Tribromophenol 103 EPA 625
: . SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 8of 12
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L SPECTRA Laboratories )

2221 Ross Way + Tacoma, WA98421 « (253)272-4850 -+ Fax(253)572-9838

0371872004 Project: Yelm Groundwater Monitoring
Client ID: SC12 CS4
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled: 12/10/2003
PO Box 5080 Date Received:  12/10/2003
Lacey, WA 98509 Spectra Project: 2003120127
Attn: Patrick Skillings Spectra Number: 9
Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 240  mg/L EPA 160.1  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 98 ug/L EPA 200.7  Fecal Coliform 600 100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 570 /100 Membrare
Chromium <7 ug/L EPA 200.7 TEKN <] mg/L SM 4500-N-B
Copper 14 ug/L EPA 2007 BOD <2  mgl SM 5210
Iron 190 ug/L EPA 200.7 Bromide <{Q.1 mg/L SM4500-Br-B
Manganese 110 ug/L EPA 200.7 Chlorde 54 mg/L SM4500CL-C
Nickel <15 ug/L EPA 200.7  Nitrite <0.01 mg/L-N SM4500NQZR
Silver <7 ug/L EPA 200.7  Nitrate 0.6 mg/L-N SM450_0NC‘
Zinc 27 ug/L EPA 200.7  Anicnic Surf. as MBAS <0.02 mg/L SM5540C
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA <1 ugl EPA 239.2
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <02 mgL-N EPA 350.3
Sulfate 20 mgl EPA 375.4
Dissolved Organic Carbon 9 mg/L EPA 4151
Bromodichloromethane <1 ug/L EPA 624 :
Bromoform <l ug/L EPA 624
Chlorodibromomethane <1 ug/L EPA 624
Chloroform 1 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogale Recovery Method
Dibromofluoromethane i3 EPA 624 Phenal-d6 66 EPA 625
Toluene-d8 97 EPA 624 Nitrobenzene-d5 57 EPA 625
4-Bromofluorobenzene 99 EPA 624 2-Fluorobiphenyl 69 EPA 615
2-Fluorophenol 56 EPA 625 2.4.6-Tribromophenol 106 EPA 625
SPECTRA LABORATORIES
Steve Hibbs, Laboratory Manager Page 9 of 12
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® SPECTRA Laboratories

2221 Ross Way

03/18/2004

Skillings-Connolly, Inc.

PO Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

¢ Tacoma, WA 98421

+ (253)272-4850 + Fax(253)572-9838

Project: Yelm Groundwater Monitoring
Client ID: SC13 FD

Sample Matrix: Water

Date Sampled:  12/10/2003
Date Received: 12/10/2003
Spectra Project: 2003120127

Spectra Number: 12

Analyte Result Units Method Analyte Result Units Method
Total Dissolved Solids 250  mg/L EPA160.1  N-Nitrosodimethylamine <10 ugL EPA 625
Boron 89 ug/L EPA 200.7  Fecal Coliform 130 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 270 /100 Membrane
Chrominm <7 ug/L EPA 200.7 TKN <1 mg/L SM 4500-N-B
Copper <6 ug/L EPA 2007 BOD 2 mg/L SM 5210
Iron 240 ug/L EPA 200.7  Bromide < 0.1 mg/L SM4500-Br-B
Manganese 52 ug/L EPA 200.7  Chloride 35 mg/L SM4500CL-C
] <15 ug/L EPA 200.7  Nitrite 002 mgL-N SM4500NO2B
‘ <7 ug/L EPA 200.7  Nitrate 08 mg/L-N SM4500NO3D
Zinc 34 ug/L EPA 200.7  Anionic Surf. as MBAS <002 mglL SM5540C
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 245.1
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.2 mg/lL-N EPA 3503
Sulfate 27 mg/L EPA 3754
Dissolved Organic Carbon 10 mg/L EPA 415.1
Bromodichloromethane <] ug/L EPA 624
Brom(;form <] ug/L EPA 624
Chlorodibromomethane <] ug/L EPA 624
Chloroform 3 ug/L EPA 624
Caffeine <10 ug/L EPA 623
Surrogate Recovery Method Surrogate Recovery Method
Dibromoflugromettane 88 EPA 624 Phenol-d6 65 EPA 625
Toluene-d8 96 EPA 624 Nitrobenzene-d5 54 EPA 625
4-Bromofluorebenzene 99 EPA 624 2-Fluorobiphenyl 68 EPA 625
49 EFA 625 2.4,6-Tribromophenal 100 EPA 625

2-Fluorephenol
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

al4/mih
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SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 < Fax(253)572-9838
03/18/2004 Project: Yelm Groundwater Monitoring
Client ID: RO
Sample Matrix: Water
Skillings-Connolly, Inc. Date Sampled:  12/10/2003
PO Box 5080 Date Received:  12/10/2003
Lacey, WA 98509 Spectra Project: 2003120127
Attn: Patrick Skillings Spectra Number; 10
Analyte Result  Units Method Analyte Result Units Method
Thallium by GFAA <1 ug/L EPA 279.2  Sulfate <1 me/L EPA 375.4
Total Dissolved Solids 7.0 mg/L EPA 160.1  Dissolved Organic Carbon 3 mg/L EPA 415.1
Barium <2 ug/L EPA 200.7  Bromedichloromethane <] ug/L EPA 624
Beryllium <l ug/L EPA 200.7  Bromoform <] ug/L EPA 624
Boron <30 ug/L EPA 200.7  Chlorodibromomethane <1 ug/L EPA 624
Cadmium <3 ug/L EPA 200.7  Chloroform 5 ug/L EPA 624
Chromium <7 ug/L EPA 200.7  Caffeine <10 ug/L EPA 625
Copper 9 ug/L EPA 200.7  N-Nitrosodimethylamine <10 ug/L EPA 625
Iron <15 ug/L EPA 200.7 = Fecal Coliform <2 /100 Membran
Manganese <2 ug/L EPA 200.7  Fecal Streptococcus <2 /100 Membrane
Nickel <15 ug/L EPA 200.7  Calor <1 Color SM 2120B
Silver <7 ug/L EPA 200.7  Turbidity 0.25 nt SM 2130B
Sodium 1900 ug/L EPA 200.7 TKN <l mg/L SM 4500-N-B
Total Hardness <300 ug/L EPA 200.7 BOD <2 mg/L SM 5210
Zinc 7 ug/L EPA 200.7  Conductivity 8.1 umhos/ SM2510B
Antimony by GFAA <5 ug/L EPA 2042  Bromide <0.1 mg/L SM4500-Br-B
Arsenic by GFAA <3 ug/L EPA206.2  Chloride <1.0 mg/L SM4500CL-C
Lead by GFAA <1 ug/L EPA 239.2  Total Cyanide <0.01: mglL SM4500CN-E
Mercury <0.5 ug/L EPA 245.1  Nitrite <00l mg/L-N SM4500NO2B
Selenium by GFAA <5 ug/L EPA 270.2  Nitrate 0.1 mg/L-N  SM4500NQ3D
Fluoride <0.2 mg/L EPA 340.2  Total Organic Carbon 3 mg/L SM5310B
Ammonia <02 mg/lL-N EPA 350.3  Anionic Surf. as MBAS <0.02 mg/L SMS5540C
Surrogate Recovery Method Surrogate Recovery Method
Dibramefiuoromethane 87 EPA 624 Phenol-d6 35 EPA 625
Toluene-48 91 EPA 624 Nitrobenizene-ds 50 EPA 625
+-Bromoflusrobenzene 94 EPA 624 2-Fluorobiphenyl 67 EPA 625
2-Fluorophenol 50 EPA 625 2.4,6-Tribromophenol 75 EPA 625
SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

al4/mlh
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® SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421

03/18/2004

Skilhngs-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patnick Skillings

* (253)272-4850 <+ Fax(253)572-9838

Project: Yelm Groundwater Monitoring

Client ID: RW

Sample Matrix: Water

Date Sampled:  12/10/2003
Date Received:  12/10/2003
Spectra Project: 2003120127

Spectra Number: 11

Analyte Result  Units Method Analyte Result Units Method
Total Dissolved Solids 293 mg/L EPA160.]  N-Nitrosodimethylamine <10 ug/L EPA 625
Boron 120 . ug/L EPA 200.7  Fecal Coliform <2 /100 Membrane
Cadmium <3 ug/L EPA 200.7  Fecal Streptococcus 4 /100 Membrane
Chromium <7 ug/L EPA 200.7 TKN mg/L SM 4500-N-B
Copper 10 ug/L EPA 2007 BOD <2  mgl SM 5210
Iron 48 ug/L EPA 200.7  Bromide <0.1 mg/L SM4500-Br-B
Manganese 97 ug/L EPA 2007  Chloride 58 mg/L SM4500CL-C
k-] <15 ug/L EPA 200.7  Nitrite <0.01 mgl-N SM4500NO2B
“‘ <7 ug/L EPA 200.7  Nitrate 29 mg/-N SM4500NQO3D
Zinc 54 ug/L EPA 200.7  Anionic Surf. as MBAS <0.02 mglL SM5540C
Arsenic by GFAA <5 ug/L EPA 206.2
Lead by GFAA <1 ug/L EPA 2392
Mercury <0.5 ug/L EPA 2451
Fluoride <0.2 mg/L EPA 340.2
Ammonia <0.2 mglL-N EPA 3503
Sulfate 27 mg/L EPA 3754
Dissolved Organic Carbon 3 nmg/L EPA 4151
Bromodichloromethane rov 4 " ug/L EPA 624 ’
Bromoform <1 ug/L EPA 624
Chlorodibromomethane <] ug/L EPA 624
Chloroform 14 ug/L EPA 624
Caffeine <10 ug/L EPA 625
Surrogate Recovery Method Surrogate Recovery Method
Dibremoflusrumethane 87 EPA 624 Phenol-d6 7l EPA 625
Toluene-d8 95 EPA 624 Nitrobenzene-ds 68 EPA 625
4-Bromofluorobenzene 100 EPA 624 2-Fluorobiphenyl 76 EPA 625
EPA 625 2.4,6-Tribromophenal 99 EPA 625

2-Fluorophenol 59
. SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager
ald/mlh
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Appendix D




Quality Assurance

Field quality assurance samples consisted of one duplicate set per quarter. Field
duplicates for the Groundwater Monitoring Project are defined as two sequential samples
obtained from the same sampling site using identical sampling procedures. Duplicate
sampling sites were chosen at random each quarter. The duplicate sample results are
used to estimate combined sampling and analytical precision. The relative percent
difference (RPD) of the mean, the ratio of the difference and the mean of duplicate results
expressed as a percentage, can be used to describe the precision of duplicate results. RPD
results are included 1n Table D-1 in Appendix D. While RPD can be used to describe the
precision of duplicate results, it is limited by the precision of the data reporting level.
RPD can be misleading when data levels are listed out to only one or two significant
digits. In cases where testing results are rounded, RPD may not provide an accurate
description of precision of duplicate results.

Copies of Quality Control Results from Spectra Laboratories for each sampling quarter
are included in Appendix D. Laboratory quality control tests consisted of method blanks,
duplicate samples, spiked samples, and check (control} standards.



SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 e (253)272-4850

Date: 3/11/2002 Sample Matrix: Water
EPA Method: 375.4/SM4500E
Client: Skillings-Connoly Units: mg/L

Method 375.4 / SM4500E SULFATE
QUALITY CONTROL RESULTS

Initial Calibration Verification

Date Analyzed:

Known Value

3/11/2002

Measured Value

% Recovered

Known Value

Measured Value

% Recovered

257 277.2 108
Method Blank Results
Date Analyzed: 3/11/2002 RESULT
<1
MATRIX SPIKE RESULTS
Spiked Sample: 030066-12
Date Analyzed: 3/11/2002
SAMPLE SPIKE SPIKE MSD MSD
RESULT AMOUNT  RESULT o, REC. RESULT 9% REC. RPD
27.410 20.0 47.200 92.0 47.510 100.5 2
SAMPLE DUPLICATE RESULTS :
Duplicate Sample # 030066-8
Date Analyzed: 3/11/2002
SAMPLE DUPLICATE
RESULT RESULT RPD
29.16 30.04 3
Check Standard Results
Date Analyzed: 3/11/2002

50 539 108
1 030066-1 11 030066-11
2 030066-2 12 030066-12
30300663 13030066-13
40300664 147
5 0300665 15 )}
6 0300666 16
7 0300667 17
8030066.8 18
90300660 19

10 030066-10

20



SPECTRA Laboratories

2221 Ross Wavy o  Tacoma, WA 98421 e (253)272-4850

Date: 3/11/02
Client: Skillings/Connolly Sample Matrix: Water
Standard Methods: 5220B
Units: mg/L
st e eowen o SM 5210B/405.1 BOD ANALYSIS
o - -7 . .~ QUALITY CONTROL RESULTS - -
Glucose-Glutamic Acid Check Standard
Date Analyzed: 3/11/02
Known Value 5 Day Measured Value % Recovered
G/GA 198 216 109
G/GA 198 1955 89
G/GA 198 202 102
1 030066-1 11 030066-11
2 030066-2 12 030066-12
3 030066-3 13 030066-13
4 030066-4 14
5 030066-5 15
6 030066-6 16
7 030066-7 17
8 030066-8 18
9 030033-9 15

10 030066-10 20




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 o (253)272-4850

Date: 03/13/02
Sample Matrix: Water
Chent: Skillings/Connolly EPA Method: 415.1/9060
Units: mg/L

415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS

Initial Calibration Verification

Date Analyzed: 03/13/02
Known Value Measured Value % Recovered
50.00 40.54 81.08
Method Blank Results
Date Analyzed: 03/13/02 RESULT
<6
MATRIX SPIKE RESULTS
Spiked Sample: 030066-12
Date Analyzed: 03/13/02
SAMPLE SPIKE SPIKE MSD MSD
RESULT AMOUNT RESULT % REC. RESULT % REC. RPD
11.30 25.00 32.62 85.28 32.73 85.72 0.51
SAMPLE DUPLICATE RESULTS
Duplicate Sample # 030066-12 SAMPLE DUPLICATE
Date Analyzed: 03/13/02 RESULT RESULT RPD
11.30: 11.16 1.25
Check Standard Results
Date Analyzed: 03/13/02
Known Value Measured Value %, Recovered
50.00 55.05 110.10
1 030066-1 11 030066-11
2030066-2 12 030066-12
3 030066-3 13 030066-13
4 0300664 14
5 030066-5 15
6 0300666 16
7 030066-7 17
8 030066-8 18
9 030066-9 19

10 030066.10 20



SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

June 16, 2609
2067
Skillings-Connolly, Inc. Sample Matrix: Water
Atin: Patrick Skillings EPA Method: 624/8260
PO Box 5080 - P P Sample Spiked: Method Blank
Lacey, WA 98509 - - Date Analyzed: 6-19-02
. Units: ug/L =
Spectra Project: 2002060156
Applies to Spectra #’s 1 - 13
GCMS VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL RESULTS
Dup.
Spike Spike Spike

Sample Amount Amount % Amount %
Compound Result Added Found Recovery Found Recovery RPD
1,1-Dichloroethene <1 9.36 8.24 88 8.50 91 3
Trichloroethene <l 10.00 8.52 85 9.40 94 10
Benzene <1 10.00 8.85 89 9.71 97 9
Toluene <l 10.60 9.31 93 10.15 102 9
Chlorobenzene <1 10.00 9.44 94 10.15 102 7

SPECTRA LABORATORIES, INC.

A

<. —
Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

. 2221 Ross Way e Tacoma, WA 98421 o (253)272-4850
June 17, 2002

Skillings-Connolly, Inc. EPA Method: 6010
P.O. Box 5080 Spectra Project: 2002030066
Lacey, WA 98509 Applies to Spectra#'s 1 - 13
Attn: Patrick Skillings
METALS
QUALITY CONTROL RESULTS
e MS/MSD
Spiked Sample: 2002030066-12 Date Prepared: 3-12-02
Units: ug/L Date Analyzed: 3-12-02
Sample Spike Spike % Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1000.00 961.20 96.1 1074.80 107.5 11.2
Boron 322.88 1000.00 1074.74 75.2 1081.58 759 0.9
Cadmium ND 1000.00 1093.05 109.3 1073.92 107.4 1.8
Chromium ND 1000.00 1140.39 114.0 1132.20 113.2 0.7
Mercury * ND 2.0 195 97 1.95 97 0.0
Copper ND 1000.00  1085.11 108.5 1077.72 107.8 0.7
Iron 115.75 1000.00  1141.63 102.6 1128.50 101.3 1.3
Lead ND 1000.00  1170.40 117.0 1000.40 100.0 15.7
Manganese 14.69 1000.00 111092 109.6 1088.94 107.4 2.0
Nickel 13.24 1060.00  1094.90 108.2 1054.07 104.1 3.8
Silver ND 1000.00 858.73 B5.9 870.39 B7.0 1.3
Zinc 22.41 1000.00  1097.25 107.5 1098.08 107.6 0.1
METHOD BLANK

Units: ug/L Date Prepared: 3-12-02

Date Anafyzed: 3-12-02
Arsenic <5 Iron
Boron <30 Lead <]
Cadmium ' <3 Manganese <2
Chromium <7 Nickel <15
Copper <6 Silver <7
Mercury <0.5 Zinc <5

* Mercury spiked in to sample #2002030066-9

SPECTRA LABORATORIES, INC.

AN,

T YN
Steveri G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way

June 17, 2002
Skillings-Connolly, Inc.
P.O. Box 5080

Lacey, WA 98509

Attn; Patrick Skillings

Tacoma, WA 98421 e (253)272-4850

Sample Matrix: Water

EPA Method: 415.1/9060
Units: mg/L

Spectra Project: 2002030066
Applies to Spectra#’s 1 - 13

METHOD 415,1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS
Initial Calibration Verification

Known Measured
Date Value Value % Rec,
3-13-02 50.0 40.54 81.08
Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
3-13-02 11.30 25.00 32.62 85.28 32.73 85.72 0.51
Sample Duplicate Results
Duplicate Sample #2002030066-12
Sample Duplicate
Date Result Result RPD
3-13-02 11.30 11.16 1.25
Check Standard Results
Known Measured
Date Value Value % Rec.
3-13-02 50.0 55.05 110.10
Method Blank Results
Date Result
3-13-02 <6

SPECTRA LABORATORIES, INC.

[

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way o Tacoma, WA 98421

June 17, 2002

Skillings-Connolly, Inc.
P.O. Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

L]

(253) 272-4850

Sample Matrix: Water

EPA Method: SM 5210B/405.1
Units: mg/L -
Spectra Project: 2002030066
Applies to Spectra#'s 1 - 13

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Glutamic Acid Check Standard

Known
Date Value
3-11-02 198

198

198

Measured
Value

195.5

% Rec.
109
99
102

SPECTRA LABORATORIES, INC.

M

Steven G. Hibbs, Laboratory Manager



SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e

June 17, 2002

Skillings-Connolly, Inc.
P.O. Box 5080
Lacey, WA 98509

(253) 272-4850

Sample Matrix: Water
EPA Method: 375.4/SM4500E
Units: mg/L

Spectra Project: 2002030066
Attn: Patrick Skillings Applies to Spectra#’s 1 - 13
METHOD 375.4/SM4500E SULFATE -
QUALITY CONTROL RESULTS
Initial Calibration Verification

Known Measured
Date Value Value % Rec.
3-11-02 257 277.2 108
Matrix Spike Results
Sample Spike Spike % MSD MSD
Date . Result Amount Result  Rec. Result %Rec. RPD

3-11-02 27.41 20.0 47.20 99.0 47.51 100.5 2
Sample Duplicate Results
Duplicate Sample #2002030066-8

Sample Duplicate
Date Result Result RPD
3-11-02 29.16 30.04 3
Check Standard Results
Known Measured
Date Value Value % Rec.
3-11-02 50 539 108
Method Blank Results
Date Result
3-11-02 <]

SPECTRA LABORATORIES, INC.

A

Steven G. Hibbs, Laboratory Manager




® SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253) 272-4850

July 11, 2002
Skillings-Connolly Sample Matrix; Water
Attn: Patrick Skillings EPA Method: 415.1/9060
PO Box 5080 Spiked Sample: 060156-1
Lacey, WA 98509 Units: mg/L
Spectra Project: 2002060156
Applies to Spectra #'s 1-13
415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS
Initial Calibration Verification
Date Known Value Measured Value % Recovered
6-17-02 100.00 82.64 82.64
Matrix Spike Results
. Sample Spike Spike %o MSD MSD
Date Result Amount _Result Rec. Result %SREC. RPD
6-17-02 2.04 25.00 22.36 81.30 21.54 78.02 4.12

Sample Duplicate Results
Duplicate Sample #060156-12

Sample Duplicate
Date Resuit Result RPD
6-17-02 7.993 7.575 5.37
Check Standard Results
Known Measured
Date Value Value %_Rec.
6-17-02 50.00 43.16 86.32
Method Blank Results
Date Result
06-17-02 <2

SPECTRA LABORATORIES, INC.

® U

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421
Tuly 11,2002

(253) 272-4850

Skillings-Connolly METHOD BLANK Date Analyzed: 6-19-02
Ann: Pairick Skillings Sample Matrix: Water Ditution: 1

PO Box 5080 Spectra Project: 2002060156 < = less than

Lacey, WA 98509 Applies to Spectra #'s 1 - 13

VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260

Compound CAS# ug/L
Bromodichloromethane 75-274 - < 1
Bromoform 75-25-2 <1
Chlorodibromomethane 124-48-1 <1
Chiloroform 67-66-3 <1

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromofiuoromethane 101 %
Toluene-d8 104 %
4-Bromofluorobenzene 100%

SPECTRA LABORATORIES, INC.

A"\

Steven G. Hibbs, Labo?a}ory Manager




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421

July 15, 2002
Skillings-Connolly, Inc.
P.O. Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

METALS
QUALITY CONTROL RESULTS

e (253)272-4850

EPA Method: 6010
Spectra Project: 2002060156

Applies to Spectra#s 1 - 13

MS/MSD

Spiked Sample: 2002060156-1

Date Prepared: 6-13-02

Units: mg/L Date Analyzed: 6-13-02
Sample Spike Spike % Dup. Pup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 0.988 98.8 1.197 119.7 19.1
Boron 0.022 1.000 0.789 76.7 0.780 75.8 1.2
Cadmium ND 1.000 1.051 105.1 1.064 106.4 1.2
Chromium ND 1.000 1.027 102.7 1.044 104.4 1.6
Mercury * ND 0.0020  0.00204 102 0.00212 106 39
Copper ND 1.000 1.026 102.6 1.032 103.2 0.6
Iron ND 1.000 1.038 103.8 1.037 103.7 0.1
Lead ND 1.000 1.071 107.1 1.013 101.3 5.6
Manganese ND 1.000 1.044 104.4 1.039 103.9 0.5
Nickel ND 1.000 1.049 104.9 1.062 106.2 1.2
Silver ND 1.000 0.913 91.3 0.969 96.9 6.0
Zinc 0.010 1.000 1.051 104.1 1,058 104.8 0.7
METHOD BLANK

Units: mg/L Date Prepared: 6-13-02

Date Analyzed: 6-13-02
Arsenic <0.005 Iron <0.010
Boron <0.008 Lead <0.001
Cadmium <0.003 Manganese <0.002
Chrominum <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zinc <0.006

* Mercury spiked in to sample #2002060055-1

SPECTRA LABORATORIES, INC.

A~

AN
Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

July 15, 2002

Skillings-Connolly, Inc. Sample Matrix: Water
P.0. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 Units: mg/L

Spectra Project: 2002060156
Attn: Patrick Skillings -~ - - Applies to Spectra#’s 1 - 13

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

Known Measured
Date Value Value % Rec.
6-10-02 0.5 0.555 111.0

Matrix Spike/Matrix Spike Duplicate. Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec.
6-10-02 0.202 0.5 0.738 107.2 1 107.8

D

1

Sample Duplicate Results
Duplicate Sample #2002060156-6

Sample Duplicate
Date Result Result RPD
6-10-02 0.139 0.137 1.4

SPECTRA LABORATORIES, INC.

S

Steven G. Hibbs, Laboratory Manager




® SPECTRA Laboratories

2221 Ross Way o Tacoma, WA 98421 e (253)272-4850

July 15,2002

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
Lacey, WA 98508 Units: mg/L

. Sl ; Spectra Project: 2002060156
Attn: Patrick Skillings s Applies to Spectra #s 1 - 13

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Gintamic Acid Check Standard

Known Measured
Date Value Value % Rec.
6-19-02 198 175 88
198 194.5 98
198 183.3 93

SPECTRA LABORATORIES, INC.

A

Steven G. Hibbs, Laborat\ory Manager




SPECTRA Laboratories

2221 Ross Way o Tacoma, WA 08421 e (253)272-4850

October 1, 2002

Skillings-Connolly Sample Matrix: Water

Attn: Patrick Skillings EPA Method: 375-4/SM4500E
PO Box 5080 Spiked Sample: 090031-13
Lacey, WA 98509 Units: mg/L

Spectra Project: 2002090031
Applies to Spectra #'s 1-13

- Method 375.4/SM4500E Sulfate
QUALITY CONTROL RESULTS

Initial Calibration Verification

Date Known Value Measured Value % Recovered
9-13-02 257 272.3 106
Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Resuit Amount _ Result Rec. _Result %REC. RPD
0-13-02 6.120 20.00 26.310 101.0 26.970 104.3 3

Sample Duplicate Results
Duplicate Sample #090031-8

Sample Duplicate
Date Resuit Result RPD
9-13-02 24 90 24.77 1
Check Standard Results
Known Measured
Date Value Value % Rec.
0-13-02 50 52.0 104
Method Blank Results
Date Result
9-13-02 <1

SPECTRA LABORATORIES, INC.

T

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

October 3, 2002
Skillings-Connolly, Inc. EPA Method: 6010
P.O. Box 5080 Spectra Project: 2002090031
Lacey, WA 98509 Applies to Spectra#'s 1 - 13
Attn: Patnck Skillings
. METALS ..
QUALITY CONTROL RESULTS '
MS/MSD
Spiked Sample:2002090031-} Date Prepared: 9-6-02
Units: mg/L Date Analyzed: 9-11-02
Sample Spike Spike % Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 0.934 934 1.098 109.8 16.1
Boron ND 1.000 0.996 99.6 1.003 160.3 0.7
Cadmium ND 1.000 1.083 108.3 1.119 111.9 33
Chromium ND 1.000 1.065 106.5 1.072 107.2 0.7
Mercury * ND 0.0020 0.0021 104 0.0022 108 37
Copper ND 1.000 1.088 108.8 1.101 110.1 1.2
Iron ND 1.000 1.063 106.3 1.053 1053 0.9
Lead ND 1.000 0.907 90.7 0.913 91.3 0.7
Manganese ND 1.000 1.053 105.3 1.075 107.5 2.1
Nickel ND 1.000 1.076 107.6 1.074 107.4 0.2
Silver ND 1.000 1.050 105.0 1.031 103.1 1.8
Zinc ND 1.600 1.097 109.7 1.074 107.4 2.1
METHOD BLANK
Units: mg/L Date Prepared: 9-6-02
Date Analyzed: 9-11-02
Arsenic <0.005 Iron <0.010
Boren <0.008 Tead <0.001
Cadmium <0.003 Manganese <0.002
Chromium <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zinc <0.006

* Mercury spiked in to sample #2002090031-13

SPECTRA LABORATORIES, INC.

e

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way o Tacoma, WA 98421 e (253)272-4850

October 3, 2002
Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1/9060
Lacey, WA 98509 Units: mg/L

Spectra Project: 2002090031
Att: Patrick Skillings . Applies to Spectra#’s 1 - 13

METHOD 415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS
Initial Calibration Verification

Known Measured
Date Value Value % Rec.
9-9-02 50.00 50.71 101.42
Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result  Rec. Result % Rec. RPD
9-11-02 3.89 25.00 22.98 76.36 22.73 75.36 1.32

Sample Duplicate Results
Duplicate Sample #2002090031-13

Sample Duplicate
Date Result Result RPD
9-9-02 9.813 9.091 7.64
Check Standard Results
Known Measured
Date Value Value % Rec.
9-9-02 50.0 59.50 119.00
Method Blank Results
Date Resuijt
9-9-02 <2

SPECTRA LABORATORIES, INC.

/A

Steven G. Hibbs, Liboratory Manager




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421

October 7, 2002

Skillings & Connolly, Inc.
P.O. Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

SOIL SEMIVOLATILE MATRIX SPIKE QUALITY CONTROL

(253) 272-4850

Sampie Matrix: Water
Sample Spiked: Method Blank
Date Extracted: 9-10-02
Date Analyzed: 9-16-02
Units: ug/L

Spectra Project: 2002090031
Applies to Spectra #’s 1 - 13

Sample Spike MS MS% MSD MSD

Result Added Conc. Rec. Conc. Rec. RPD
Phenol 75 <10 56 74 64 85 14
2-Chlorophenol 75 <10 51 68 60 80 15
1,4-Dichlorobenzene 50 <10 33 66 36 71 8
N-Nitroso-Di-n-Propylamine 50 <10 57 113 61 122* 7
1,2,4-Trichlorobenzene 50 <10 39 77 4] 82 6
4.Chloro-3-Methylphenol 75 <10 65 86 71 95 9
Acenaphthene 50 <10 43 85 47 94 9
4-Nitrophenol 75 <50 72 96* 77 103 7
2,4-Dinitrotoluene 50 <10 38 77 43 B7 12
Pentachlorophenol 75 <50 61 81 68 90 Il
Pyrene 50 <10 52 104 56 111 7

* Qut of limits

SPECTRA LABORATORIES, INC.

T~

Steven G. Hibbs, Lal\)oratory Manager




SPECTRA Laboratories

2221 Ross Way o Tacoma, WA 98421 e (253)272-4850

October 7, 2002

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 P Units: mg/L

: .. .Spectra Project: 2002090031
Attn: Patrick Skillings : Applies to Spectra#’s 1 - 13

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

Known Measured
Date Value Value % Rec.
9-16-02 0.5 0.518 103.6

Matrix Spike/Matrix Spike Duplicate Results

RPD

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Resuit % Rec.
9-16-02 ND 0.5 0.462 92.4 0.405 81.0

13

Sample Duplicate Results
Duplicate Sample #2002090031-2

Sample Duplicate
Date Resuit Result RPD
9-16-02 0.132 0.108 20.0

SPECTRA LABORATORIES, INC.

SN

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way e Tacoma, WA 98421 e (253)272-4850

Qctober 7, 2002

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
Lacey, WA 98509 - Units: mg/L

- Spectra Project: 2002090031
Attn: Patrick Skillings Apphes to Spectra#'s 1 - 13

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Glutamic Acid Check Standard

Known Measured
Date Value Value % Rec.
9-11-02 198 160 81
198 -150.5 76
198 163.3 82

SPECTRA LABORATORIES, INC.

o

Steven G. Hibbs, Lzﬁ;o}atory Manager




SPECTRA Laboratories, Inc.

2221 Ross Way <« Tacoma, WA 98421 « (253)272-4850 < Fax(253)572-9838

January 16, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 375.4/SM4500E
Lacey, WA 98509 Units: mg/L
Spectra Project: 2002120056
Attn: Patrick Skillings Applies to Spectra #’s 1 - 13 .

. METHOD 375.4/SM4500E SULFATE
QUALITY CONTROL RESULTS
Matrix Spike Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
12-10-02 4.44 20.00 22.85 92.05 21.88 87.20 541

Sample Duplicate Results
Duplicate Sample #2002120056-4

Sample Duplicate
Date Result Result RPD
12-10-02 §.79 8.34 5.25

Check Standard Results

Known Measured
Date Value Value % Rec.
12-10-02 50.00 51.94 103.88
Method Blank Results
Date Result
12-10-02 <]

SPECTRA LABORATORIES, INC.

2N

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories, Inc.

2221 Ross Way < Tacoma, WA 98421 « (253)272-4850 <« Fax(253)572-9838

January 16, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1/9060
Lacey, WA 98509 Units: mg/L

Spectra Project: 2002120056
Attn: Patrick Skillings - Applies to Spectra #'s 1 - 13

* ~METHOD 415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS

Initial Calibration Verification

Known Measured
Date Value Value % Rec.
12-12-02 50.00 45.99 91.97
Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
12-12-02 8.62 25.00 28.62 80.01 28.49 79.49 0.65

Sample Duplicate Results
Duplicate Sample #2002120056-3

Sample Duplicate
Date Result Result RPD
12-12-02 8.747 8.156 6.99
Check Standard Results
Known Measured
Date Value Value % Rec.
12-12-02 50.00 43.35 86.70
Method Blank Results
Date Result
12-12-02 <2

SPECTRA LABORATORIES, INC.

e

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories, Inc.

2221 Ross Way ¢ Tacoma, WA 98421 « (253)272-48

January 16, 2003

Skillings-Connolly, Inc.
P.O. Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

50 - Fax (253)572-9838

Sample Matrix: Water

EPA Method: SM 5210B/405 1
Units: mg/L S
Spectra Project: 2002120056
Applies to Spectra#’s 1 - 13

- SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Glutamic Acid Check Standard

Known Measured
Date Value Value
12-12-02 198 177
198 170.3
198 204.3

% Rec.
89
86
103

SPECTRA LABORATORIES, INC.

el

Steven G. Hibbs, Laboratory Manager




SPECTRA ILaboratories, Inc.

2221 Ross Way

January 20, 2003

Tacoma, WA 98421

Skillings & Connolly, Inc.

P.O. Box 5080

. Lacey, WA 98509 ...

Compound

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene

Chlorobenzene

SPECTRA LABORATORIES, INC.

A

« (253)272-4850

* Fax(253) 572-9838

Sample Matrix: Water

EPA Method: 624/8260
Sample Spiked: Method Blank
Date Analyzed: 12-13-02

Units: ug/L

Spectra Project: 2002120056
Applies to Spectra#’s 1 - 13

GCMS VOLATILE ORGANIC ANALYSIS

Sample
Result

<l
<1
<1
<1

<l

Steven G. Hibbs, LabE)ratory Manager

QUALITY CONTROL RESULTS
Dup.

Spike Spike Spike
Amount Amount % Amount %
Added Found Recovery Found Recovery RPD
9.36 6.06 65 6.47 69 7
10.00 8.27 83 8.86 39 7
10.00 8.41 84 9.13 91 8
10.00 7.80 78 8.14 81 4
10.00 9.20 92 9.86 99 7

S



SPECTRA Laboratories, Inc.

2221 Ross Way +« Tacoma, WA98421 -« (253)272-4850 < Fax (253)572-9838

January 20, 2003

Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 Sample Spiked: Method Blank
Lacey, WA 98509 : T e Date Extracted: 10-30-02

..+ Date Analyzed: 10-31-02
Attn: Patrick Skillings Units: ug/L ,

Spectra Project: 2002120056
Applies to Spectra #’s 1 - 13

SOIL SEMIVOLATILE MATRIX SPIKE QUALITY CONTROL

Sample Spike MS MS% MSD MSD

Result Added Conc. Rec. Conc. Rec. RFD
Phenol 75 <10 36 48 35 46 5
2-Chlorophenol 75 <10 39 52 36 48 7
1,4-Dichiorobenzene 50 <1Q 20 39 19 38 4
N-Nitroso-Di-n-Propylamine 50 <10 27 54 26 52 5
1,2,4-Trichlorobenzene 50 <10 21 42 22 43 3
4-Chloro-3-Methylphenol 75 <10 ' 38 51 36 48 5
Acenaphthene 50 <10 29 58 27 54 8
4-Nitrophenol 75 <50 17 23 15 20 14
2,4-Dinitrotoluene 50 <10 29 58 23 46 22
Pentachlorophenol 75 <50 34 45 29 39 15
Pyrene 50 <10 47 93 39 78 18
SPECTRA LABORATORIES, INC.

=N

Steven G. Hibbs, Lal;c;r-'cltory Manager




SPECTRA Laboratories, Inc.

2221 Ross Way + Tacoma, WA 98421 -« (253)272-4850 + Fax(253)572-9838
¥

January 20, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 Units: mg/L "~ -
o - o Spectra Project: 2002120056 -
Attn: Patrick Skillings Applies to Spectra#°’s 1 - 13

STANDARD METHOD 4506 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

Known Measured
Date Value Value % Rec.
1-13-03 5 0.614 122.8

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
1-13-03 ND 0.5 0.401 30.2 0.386 77.2 4

Sample Duplicate Results
Duplicate Sample #2002120056-5

Sample Duplicate
Date Result Result RPD
1-13-03 0.201 0.198 1.5

SPECTRA LABORATORIES, INC.

N

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories, Inc. )

2221 Ross Way <+ Tacoma, WA 98421 « (253)272-4850 + Fax (253)572-9838

January 20, 2003
Skillings-Connolly, Inc. EPA Method: 6010
P.O. Box 5080 Spectra Project: 2002120056
Lacey, WA 98509 Applies to Spectra#'s 1 - 13
Attn: Patrick Skillings
METALS
QUALITY CONTROL RESULTS
MS/MSD
Spiked Sample:2002120056-1 Date Prepared: 12-9-02
Units: mg/L Date Analyzed: 12-9-02
Sample Spike Spike % Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 1.182 118.2 0.988 98.8 17.9
Boron 0.199 1.000 0.993 79.4 1.051 85.2 7.0
Cadmium ND 1,000 1.067 106.7 1.033 1033 32
Chromium ND 1.000 1.110 111.0 1.065 106.5 4.1
Mercury * ND 0.0020 0.0021 105 0.0020 100 4.8
Copper 0.008 1.000 1.057 104.9 1.036 102.8 2.0
Iron ND 1.000 0.973 97.3 0.961 96.1 1.2
Lead ND 1.000 1.188 118.8 1.168 116.8 1.7
Manganese ND 1.000 1.027 102.7 1.041 104.1 1.4
Nickel ND 1.000 1.030 103.0 0.897 89.7 13.8
Silver ND 1.000 .961 96.1 0.928 92.8 3.5
Zinc 0.015 1.000 1.029 101.4 1.043 102.8 1.4
METHOD BLANK

Units: mg/L Date Prepared: 12-9-02

Date Analyzed: 12-9-02
Arsenic <(1.005 Iron <0.015
Boron <0.01 Lead <0.001
Cadmium <0.003 Manganese : <0.002
Chromium <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zine <0.006

* Mercury spiked in to method blank.

SPECTRA LABORATORIES, INC.

/A

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421 =« (253)272-4850 » Fax(253)572-9838

April 10, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 ~ Units: mg/L - )

- : Spectra Project: 2003030069
Attn: Patrick Skillings Applies to Spectra#’s 1 - 13

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

Known Measured
Date Value Vahe % Rec.
4.3-03 0.5 0.48 96.0

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. D
4-3-03 <0.1 0.5 0.586 117.2 0.566 113.2 k)

Sample Duplicate Results
Duplicate Sample #2003030069-13

Sample Duplicate
Date Result Result RPD
4-3-03 <0.1 <0.1 0.0

SPECTRA LABORATORIES, INC.

o

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way * Tacoma, WA 98421 « (253)272-4850 < Fax (253)572-9838

April 10, 2003
Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1/9060
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003030069
Attn: Patrick Skillings - Applies to Spectra#’s 1 - 13

METHOD 415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS

Matrix Spike Results

Sample Spike Spike % MSD MSD
Date Result Amount Resylt Rec. Result % Rec. RPD
3-10-03 6.091 25 29.68 94.4 29 90.4 4

Sample Duplicate Results
Duplicate Sample #2003030069-2

Sample Duplicate
Date Result Result RPD
3-10-03 8.992 9.406 4.5
Check Standard Results
Known Measured
Date Value Value % Rec.
3-10-03 50 42.26 84.5
Method Blank Results
_Date Result
3-10-03 <5

SPECTRA LABORATORIES, INC.

-

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 - (253)272-4850

April 10, 2003

Fax (253) 572-9838

Skillings-Connolly, Inc. METHOD BLANK Date Extracted: 3-11-03
P.O. Box 5080 Sample Matrix: Water Date Analyzed: 3-14-03
Lacey, WA 98509 . Spectra Project:2003030069 Dilution: 1 .

i Applies to Spectra#'s 1 - 13 < =less than
SEMIVOLATILE ORGANIC ANALYSIS METHOD 625/8270
Compound ug/L
N-Nitrosodimethylamine <10
Caffeine <10
SURROGATE RECOVERIES:

Nitrobenzene-d5 54%
2-Fluorobiphenyl 50%
p-Terphenyl-d14 83%

SPECTRA LABORATORIES, INC.

N

Stevén G. Hibbs, L;Bbratory Manager




SPECTRA Laboratories

2221 Ross Way e+ Tacoma, WA 98421 = (253)272-4850

April 10, 2003

Skillings-Connolly, Inc. METHOD BLANK
P.O. Box 5080 Sample Matrix: Water
Lacey, WA 98509 Applies to Spectra #2003030069

Attn: Patrick Skillings

» Fax (253)572-9838

Date Analyzed: 3-11-03
Dilution: 1
< = less than

VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260
Compound CAS# ug/L
Bromodichloromethane 75-27-4 <l
Bromoform 75-25-2 <1
Chlorodibromomethane  124-48-1 <l
Chloroform 67-66-3 <]

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromoflucromethane 105%

Toluene-d8 105%

4-Bromofluorobenzene 101%
SPECTRA LABORATORIES, INC.

Steveﬁ_G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way = Tacoma. WA 98421 « (253)272-4850 - Fax (253)572-9838

April 10, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
-P.O. Box 5080 EPA Method: 375.4
Lacey, WA 98509 Units: mg/L
: : Spectra Project: 2003030069
Attn: Patrick Skillings - . : : ' Applies to Spectra #'s 1 - 13

METHOD 375.4/SM45060E SULFATE

QUALITY CONTROL RESULTS
Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD

4-2-03 255 20.00 24.15 108.00  23.63 105.40 2.44

Sample Duplicate Results
Duplicate Sample #2003030069-2

Sample Duplicate
Date Result Result RPD
4-2.03 2.70 3.15 15.38
Check Standard Results
Known Measured
Date Value Value % Rec.
4-2-03 50.00 47.15 94.30

Method Blank Results

Date Result
4-2-03 <}

SPECTRA LABORATORIES, INC.

i

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 + Fax(253)572-9838

April 10, 2003

Skillings & Connolly, Inc. Sample Matrix: Water
P.0O. Box 5080 EPA Method: 624/8260
Lacey, WA 98509 Sample Spiked: Method Blank
o Date Analyzed: 3-11-03
Units: ug/L

i Spectra Project: 2003030069
Applies to Spectra #'s 1 - 13

GCMS VOLATILE ORGANIC ANALYSIS

QUALITY CONTROL RESULTS
Dup.
Spike Spike Spike
Sample Amount Amount % Amount %

Compound Result Added Found Recovery Found Recovery RPD
1,1-Dichioroethene <l 10.00 9.61 96 9.9] 99 3
Trichloroethene <1 10.00 9,71 97 9.76 98 1
Benzene <1 10.00 9.91 99 10.04 100 1
Toluene <1 10.00 10.11 101 10.26 103 1
Chiorobenzene <i 10.00 9.78 98 9.69 97 1
SPECTRA LABORATORIES, INC.

L

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421

April 8, 2003
Skillings-Connolly, Inc.
P.0O. Box 5080

Lacey, WA 98509

Attn: Patrick Skillings

(253) 272-4850

EPA Method: 6010
Spectra Project: 2003030069

Applies to Spectra #'s 1 - 13

Fax (253) 572-9838

, v METALS
T "QUALITY CONTROL RESULTS
MS/MSD
Spiked Sample:2003030069-1 Date Prepared: 3-10-03
Units: mg/L Date Analyzed: 3-10-03
Sample Spike Spike % Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 0.917 91.7 1.045 104.5 13.0
Boron 0.045 1.000 1.035 99.0 1.022 97.7 1.3
Cadmium ND 1.000 0.998 99.8 1.017 101.7 1.9
Chromium ND 1.000 0.975 97.5 1.020 102.0 4.5
Mercury * ND 0.0040 0.0042 105 0.0042 105 0
Copper 0.010 1.000 i.018 100.8 1.028 101.8 1.0
Iron 0.012 1.000 0.992 98.0 0.985 97.3 0.7
Lead ND 1.000 0.828 82.8 0.811 81.1 2.1
Manganese 0.006 1.000 0.971 96.5 0.996 99.0 26
Nickel ND 1.000 0.990 99.0 1.012 101.2 22
Silver ND 1.000 0.808 80.8 0.858 85.8 6.0
Zinc ND 1.000 1.007 100.7 1.009 100.9 0.2
METHOD BLANK

Units: mp/L Date Prepared: 3-10-03

Date Analyzed: 3-10-03
Arsenic <0.005 Iron <0.015
Boron <0.01 Lead <0.001
Cadmium <0.003 Manganese <0.002
Chromium <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zinc <0.006

* Mercury spiked in to sample #20030005-1

SPECTRA LABORATORIES, INC.

PN

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way = Tacoma, WA 98421 + (253)272-4850 + Fax (253)572-9838

April 10,2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
- Lacey, WA 98509 Units: mg/L 7
_— - Spectra Project: 2003030069
Atun: Patrick Skillings Applies to Spectra#'s 1 - 13

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Glutamic Acid Check Standard

Known Measured
Date Value Value % Rec,
3-12-03 198 182 92
198 190 96
198 196 99

SPECTRA LABORATORIES, INC.

-

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421

April 24, 2003

Skillings-Connolly, Inc.

(253)272-4850

EPA Method; 6010

Fax (253) 572-9838

P.O. Box 5080 Spectra Project: 2003030396
Lacey, WA 98509 Applies to Spectra #1
Attn: Patrick Skillings
METALS
R QUALITY CONTROL RESULTS
MS/MSD
Spiked Sample:2003030069-1 Date Prepared: 3-10-03
Units: mg/L Date Analyzed: 3-10-03
Sample Spike Spike % Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 0.917 91.7 1.045 104.5 13.0
Boron 0.045 1.000 1.035 99.0 1.622 97.7 1.3
Cadmium ND 1.000 0.998 99.8 1.017 101.7 1.9
Chromium ND 1.000 0.975 975 1.020 102.0 4.5
Mercury * ND 0.0040 0.0042 105 0.0042 105 0
Copper 0.010 1.000 1.018 100.8 1.028 101.8 1.0
Iron 0.012 1.000 0.992 98.0 0.985 973 0.7
Lead ND 1.000 0.828 82.8 0.811 81.1 2.1
Manganese 0.006 1.000 0.971 96.5 0.996 99.0 2.6
Nicke! ND 1.000 0.990 99.0 1.012 101.2 22
Silver ND 1.000 0.808 80.8 0.858 85.8 6.0
Zinc ND 1.000 1.007 100.7 1.009 100.9 0.2
METHOD BLANK

Units: mg/L Date Prepared: 3-10-03

Date Analyzed: 3-10-03
Arsenic <0.005 Iron <0.015
Boron <0.01 Lead <0.001
Cadmium <0.003 Manganese <0.002
Chromium <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zinc <0.006

* Mercury spiked in to sample #20030005-1

SPECTRA LABORATORIES, INC.

- '/‘-"
.-/’

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories ®

2221 Ross Way + Tacoma, WA98421 -« (253)272-4850 <« Fax(253)572-9838

April 24, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 375.4
Lacey, WA 98509 Units: mg/L
Spectra Project: 2003030396
Attn: Patrick Skillings - ' Applies to Spectra #1

METHOD 375.4/SM4500E SULFATE
QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike % MSD MSD
Date . Result Amount Result Rec. Result % Rec. RPD
4-2-03  2.55 20.00 24.15 108.00  23.63 105.40 2

Sample Duplicate Results
Duplicate Sample #2003030069-2

Sample Duplicate
Date Result Result RPD
4-2-03 2.70 3.15 15
Check Standard Results
Known Measured
Date Value Value % Rec,
4-2-03 50.00 47.15 94
Method Blank Results
Date Result
4-2-03 <]

SPECTRA LABORATORIES, INC.

.

Steven G. Hibbs, Laﬁc)ratory Manager




® SPECTRA Laboratories

2221 Ross Way « Tacoma, WA 98421  (253)272-4850 + Fax (253)572-9838

April 24, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 : . Unts: mg/L

' ' T ‘Spectra Project: 2003030396
Atmn: Patrick Skillings Applies to Spectra #1

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

. Known Measured
Date Value Value % Rec.
4-3-03 0.5 0.48 96.0

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec, RPD
4-.3-03  <0.1 0.5 0.586 117.2 0.566 113.2 3

Sample Duplicate Results
Duplicate Sample #2003030069-13

Sample Duplicate
Date Result Result RPD
4-3-03 <0.1 <0.1 0.0

SPECTRA LABORATORIES, INC.

Steven G. Hibbs, Labo}atory Manager



SPECTRA Laboratories ®

2221 Ross Way + Tacoma, WA 98421 -+« (253)272-4850 « Fax(253)572-9838

April 24, 2003
Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1/9060
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003030396
Attn: Patrick Skillings Applies to Spectra #1

METHOD 415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
3-10-03 6.091 25 29.68 94 4 29 0.4 4

Sample Duplicate Results
Duplicate Sample #2003030069-2

Sample Duplicate
Date Result Result RPD
3-10-03 8.992 9.406 4.5
Check Standard Results
Known Measured
Date Value Value % Rec.
4-4-03 50 51.26 102.5
Method Blank Results
Date Result
4-4-03 <5

SPECTRA LABORATORIES, INC.

P

Stever’ G. Hibbs, Labo;z;tory Manager




® SPECTRA Laboratories

2221 Ross Way <« Tacoma, WA 98421 « (253)272-4850 + Fax (253)572-9838

April 24, 2003
Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 624/8260
Lacey, WA 98509 . Sample Spiked: Method Blank
o - S Date Analyzed: 3-11-03
Units: ug/L
Spectra Project: 2003030396
Applies to Spectra #1
GCMS VOLATILE ORGANIC ANALYSIS
QUALITY CONTROL RESULTS
. Dup.
Spike Spike Spike
Sample Amount Amount % Amount %
Compound Result Added Found Recovery Found Recovery RPD
i,1-Dichloroethene <1 10.00 9.61 96 991 99 3
Trichloroethene <1 10.00 9.71 97 9.76 98 1
Benzene <l 10.00 9.91 99 10.04 100 1
Toluene <l 10.00 10.11 101 10.26 103 1
Chlorobenzene <l 10.00 9.78 98 9.69 97 1

SPECTRA LABORATORIES, INC.

® /"\

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories | ®

2221 Ross Way * Tacoma, WA98421 =« (253)272-4850 < Fax (253)572-9838

April 24, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
Lacey, WA 98509 Units: mg/L
. . Spectra Project: 2003030396
" Attn: Patrick Skillings Applies to Spectra #1

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Glutamic Acid Check Standard

Known Measured
Date Value Value % Rec.
3-12-03 198 182 92
198 190 96
198 196 99

SPECTRA LABORATORIES, INC.

el

Steven G. Hibbs, Laboﬁtory Manager




SPECTRA Laboratories

2221 Ross Way « Tacoma, WA 08421 - (253)272-4850

April 24, 2003

METHOD BLANK
Sample Matrix: Water

Skillings-Connolly, Inc.
P.O. Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Applies to Spectra #2003030396

e Fax (253)572-9838

Date Anatyzed: 4-2-03

Dilution; ]
< = less than

VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260
Compound CAS# ug/L
Bromodichloromethane 75-27-4 <l
Bromoform 75-25-2 9|
Chlorodibromomethane  124-48-1 <]
Chloroform 67-66-3 <l

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromofluoromethane 107%
Toluene-d8 101%
4-Bromofluorobenzene 104%%

SPECTRA LABORATORIES, INC.

S

Steven G. Hibbs, Labore\ltory Manager




SPECTRA Laboratories ®

2221 Ross Way + Tacoma, WA 98421 - (253)272-4850 < Fax(253)572-9838

April 24, 2003
Skillings-Connolly, Inc. METHOD BLANK Date Extracted: 4-3-03
P.O. Box 5080 Sample Matrix: Water Date Analyzed: 4-4-03
Lacey, WA 98509 "=:..: - Spectra Project: 2003030396 Dilution: 1
Co - Applies to Spectra #1 < = less than

SEMIVOLATILE ORGANIC ANALYSIS METHOD 625/8270
Compound ug/L
N-Nitrosodimethylamine <10
Caffeine <10
SURROGATE RECOVERIES:

Nitrobenzene-d5 79%

2-Fluorobiphenyl 82%

p-Terphenyl-d14 77%

SPECTRA LABORATORIES, INC.

s

Steven G. Hibbs, Labor;tory Manager




® SPECTRA Laboratories

2221 Ross Way  » Tacoma, WA 98421 (253)272-4850 +« Fax(253)572-9838

July 10, 2003

Skillings-Connolly, Inc. - Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
Lacey, WA 88509 Units: mg/L .
- e T Spectra Project: 2003060069
L Attn; Patrick Skillings Applies to Spectra#’s 1 - 15

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

. Glucose-Glutamic Acid Check Standard
Known Measured
Date Value Value % Rec.
6-12-03 198 215 109
198 176 89
198 172.3 87

SPECTRA LABORATORIES, INC.

TN

Steven G. Hibbs, L\aboratory Manager




SPECTRA Laboratories o

2221 Ross Way + Tacoma, WA98421 « (253)272-4850 + Fax (253)572-9838

July 10, 2003

Skillings-Connolly, Inc. EPA Method: 6010
P.O. Box 5080 Spectra Project: 2003060069
Lacey, WA 98509 Applies to Spectra#'s 1 - 15
Attn: Patrick Skillings
. METALS
QUALITY CONTROL RESULTS
MS/MSD
Spiked Sample:2003060069-10 Date Prepared: 6-16-03
Units: mg/L Date Analyzed: 6-17-03
Sample Spike Spike Y Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 1.074 107.4 0.955 95.5 11,7
Boron 0.525 1.060 1.690 116.5 1.701 117.6 09
Cadmium ND 1.000 1.128 112.8 1.130 113.0 0.2
Chromium ND 1.000 1.095 169.5 1.076 107.6 1.8
Mercury * ND 0.0020 0.0021 107 0.0023 116 8.6
Mercury ** ND 0.0020 0.0019 96 0.0022 111 14.2
Copper 0.031 1.000 1.214 118.3 1.195 116.4 1.6
kron 0.454 1.000 1.554 110.0 1.549 109.5 0.5
Lead ND 1.000 0.965 96.5 0.986 98.6 22
Manganese 0.201 1.000 1.245 104.4 1.273 107.2 2.6
Nickel ND 1.000 1.113 1113 1.103 110.3 09
Silver ND 1.000 1.050 105.0 1.051 105.1 0.1
Zinc 0.030 1.000 1.201 117.1 1.207 117.7 0.5
METHOD BLANK

Units: mg/L Date Prepared: 6-16-03

: Date Analyzed: 6-17-03
Arsenic <0.005 Iron <0.015
Boron <0.01 Lead <0.001
Cadmium <0.003 Manganese <(0.002
Chromium <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zinc <0.006

* Mercury spiked in to sample #2003050405-1, Applies to Spectra Sample #'s 2003060069 1 - 11.
* Mercury spiked in to sample #2003060122-1, Applies to Spectra Sample #'s 2003060069 12 - 15,

SPECTRA LABORATORIES, INC.

N

v ™~
Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way ¢ Tacoma, WA 98421 « (253)272-4850 « Fax (253)572-9838

July 10, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 375.4/SM4500E
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003060069
Attn: Patrick Skillings Applies to Spectra#’s 1 - 15

METHOD 375.4/SM4500E SULFATE
QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
6-26-03 21.00 20.00 42 .41 107.06 42 41 107.04  0.02

Sample Duplicate Results
Duplicate Sample #2003060069-8

Sample Duplicate
Date Result Result RPD
6-26-03 30.66 25.36 18.92
Check Standard Results
Known Measured
Date Value Value % Rec.
6-26-03 50.00 50.74 101.49
Method Blank Resuits
Date Result
6-26-03 <]

SPECTRA LABORATORIES, INC.

T

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way * Tacoma, WA 98421 < (253)272-4850

July 10, 2003

Skillings-Connolly, Inc. METHOD BLANK
P.O. Box 5080 Sample Matrix: Water
Lacey, WA 98509 Applies to Spectra #2003060069

Attn: Patrick Skillings

» Fax (253) 572-9838

Date Analyzed: 6-9-03
Dilution: 1
< = less than

VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260
Compound CAS# ug/L
Bromodichloromethane 75-27-4 <1
Bromoform 75-25-2 <1
Chlorodibromomethane  124-48-1 <1
Chloroform 67-66-3 <1

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromofluoromethane 84%

Toluene-d8 100%

4-Bromofluorobenzene 101%
SPECTRA LABORATORIES, INC.

v

Steven G. Hibbs, LaBoratory Manager




Qo SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421

July 10, 2003

Skillings & Connolly, Inc.
P.O. Box 5080
~A . L Lacey, WA 98509

* {253)272-4850

= Fax (253) 572-9838

Sample Matnx: Water

EPA Method: 624/8260
Sample Spiked: Method Blank
Date Analyzed: 6-9-03

Units:

ug/L

Spectra Project: 2003060069
Applies to Spectra #'s 1 - 15

GCMS VOLATILE ORGANIC ANALYSIS

Sample
Compound Result
1,1-Dichloroethene <]
Trichloroethene . <]
Benzene <1
Toluene <1
Chlorobenzene <l

SPECTRA LABORATORIES, INC.

@ i

Steven G. Hibbs, Laboratory Manager

QUALITY CONTROL-RESULTS
Dup.

Spike Spike Spike
Amount  Amount % Amount %
Added Found Recovery Found Recovery RPD
9.36 11.10 119 11.50 123 4
10.00 9.32 93 9.33 93 0
10.00 9.45 95 9.55 96 1
10.00 5.44 04 9.46 a5 0
10.00 9.39 94 9.27 93 1



SPECTRA Laboratories

2221 Ross Way +» Tacoma, WA 98421 « (253)272-4850 <« Fax(253)572-9838

July 10, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003060069
Atin: Patrick Skillings oL ‘ - Applies to Spectra #'s 1 - 15

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

Known Measured
Date Value Value % Rec.
6-26-03 0.5 0.433 86.6

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
6-26-03 ND 0.5 0.426 85.2 0.485 97.0 13

Sample Duplicate Results
Duplicate Sample #2003060069-8

Sample Duplicate
Date Result Result RPD
6-26-03 0.139 0.159 13
Method Blank
Date Result
6-26-03 <0.1
*SPECTRA LABORATORIES, INC.

P

Steven G. Hibbs, Lgﬁoratory Manager




® SPECTRA Laboratories

2221 Ross Way « Tacoma, WA 98421 <« (253)272-4850 + Fax(253)572-9838

July 10, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1
Lacey, WA 98509 Units: mg/L
Spectra Project: 2003060069
Attn: Patrick Skillings = - : Applies to Spectra#’s 1 - 15

METHOD 415.1/IR DISSOLVED ORGANIC CARBON ANALYSIS
- QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
7-2-03 14 25 224 84.0 22 83.6 0
. Sample Duplicate Results
Duplicate Sample #2003060069-2
Sample Duplicate
Date Result Result RPD
7-2-03 4.080 5.630 1.9
Check Standard Results
Known Measured
Date Value Value % Rec.
7-2-03 100 87.65 87.7
Method Blank Results
Date Result
7-2-03 <5

SPECTRA LABORATORIES, INC.

® N

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories o

2221 Ross Way <« Tacoma. WA 98421 « (253)272-4850 -+ Fax(253)572-9838

July 10, 2003

Skillings-Connolly, Inc. METHOD BLANK Date Extracted: 6-9-03
P.O. Box 5080 Sample Matrix: Water Date Analyzed: 6-13-03
Lacey, WA 98509 Spectra Project: 2003060069 Dilution: 1
o Applies to Spectra#’s 1 - 15 < = less than

SEMIVOLATILE ORGANIC ANALYSIS METHOD 625/8270
Compound ug/L
N-Nitrosodimethylamine <10
Caffeine <10
SURROGATE RECOVERIES:

Nitrobenzene-d5 59%

2-Fluorobipheny! 66%

p-Terphenyl-d14 62%

SPECTRA LABORATORIES, INC,

i

Steven G. Hibbs, L?iboratory Manager




® SPECTRA Laboratories

2221 Ross Way +« Tacoma, WA98421 = (253)272-4850 <+ Fax(253)572-9838

July 10, 2003

Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 Sample Spiked: Method Blank
Lacey, WA 98509 S Date Extracted: 6-24-03
o S : Date Analyzed: 6-25-03
At Patrick Skillings Units: ug/L

Spectra Project: 2003060069
Applies to Spectra#’s 1 - 15

SOIL SEMIVOLATILE MATRIX SPIKE QUALITY CONTROL

Sample Spike MS MS % MSD MSD

Result Added Conc. Rec. Cone. Rec. RFD
Phenol 75 <10 49 65 41 54 18
2-Chlorophenol 75 <10 41 55 40 54 1
1,4-Dichlorobenzene 50 <10 25 49 27 54 9
N-Nitroso-Di-n-Propylamine 50 <10 42 84 45 90 6
1,2,4-Trichlorobenzene 50 <10 26 51 33 66 25
4-Chloro-3-Methylphenol 75 <10 50 67 72 96 36
Acenaphthene 50 <10 39 77 43 85 9
4-Nitropheno! 75 <50 45 59 48 63 7
2,4-Dinitrotoluene 50 <10 41 82 47 95 I5
Pentachlorophenol 75 <50 49 66 58 77 16
Pyrene 50 <10 43 87 46 91 5

SPECTRA LABORATORIES, INC.

i

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories
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2221 Ross Way
10/06/2003

Skillings-Connolly, Inc.
PO Box 5080

Lacey, WA 98509
Attn: Patrick Skillings

Tacoma, WA 98421

Analyte Result
Total Dissolved Solids 106
Bromodichloromethane <]
Bromoform <1
Chlorodibromomethane <1
Chloroform <1
Fecal Coliform 12
Fecal Streptococcus 6
TKN ND
Chlonde 5.0
Nitrite 0.01
Nitrate 1.27
Surrogate Recovery Method

Dibromofiuoromethzne 96 EPA 624
Toluens-d8 10§ EPA 629
4.Bromoflucrobenzene §02 EPA 624

SPECTRA LABORATORIES

Steve Hibbs, Laboratory Manager

a5/sgh

*

(253) 272-4850

Project:

Client ID;
Sample Matnix:
Date Sampled:
Date Received:
Spectra Project:
Spectra Number:

. Units
ug/L
uglL
ug/L
uglL

/100 mls.

/100 mls.
mg/L
mg/L

mg/L-N

mg/L-N

Fax (253) 572-9838

Yelm Groundwater
SC2 MW6

Water

09/11/2003
09/11/2003
2003090138

1

Method
EPA 160.1
EPA 624
EPA 624
EPA 624
EPA 624
Membrane Filtration
Membrane Filtration
SM 4500-N-B
SM4500CL-C
SM4500NO2B
SM4500NO3D-

Page 1 0of 14

Y. Inc.

U
nﬂp L




o SPECTRA Laboratories

2221 Ross Way « Tacoma, WA 98421 < (253)272-4850 < Fax(253)572-9838

October 7, 2003

Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 624/8260
Lacey, WA 98509 -~ Sample Spiked: Method Blank
Date Analyzed: 10-1-03
.- S Units: ug/L

Spectra Project: 2003050138
Applies to Spectra#’s 1 - 14

GCMS VOLATILE ORGANIC ANALYSIS

. QUALITY CONTROL RESULTS
Dup.
Spike Spike Spike
Sample Amount Amount % Amount %
Compound Result Added Found Recovery Found Recovery RPD
1,1-Dichloroethene <] 9.36 10.73 115 10.44 112 3
Trichloroethene <] 10.00 9.50 93 9.21 92 3
Benzene <1 10.00 10.18 102 9.89 99 3
Toluene <] 10.00 9.64 96 9.35 94 3
Chlorcbenzene <] 10.00 9.63 96 9.36 94 3

SPECTRA LABORATORIES, INC.

® Pt

Steven G. Hibbs, Laﬁoratory Manager




SPECTRA Laboratories ®

2221 Ross Way + Tacoma, WA98421 = (253)272-4850 -+ Fax (253)572-9838
October 7, 2003

Skillings-Connolly, Inc. METHOD BLANK Date Analyzed: 10-2-03
P.O. Box 5080 Sample Matrix: Water Dilution: 1

Lacey, WA 98509 Spectra Project: 2003090138 < =less than

Attn: Patrick Skillings Applies to Spectra#’s 1 - 14

VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260
Compound CAS# ug/L

Bromodichloromethane 75-27-4 <1

Bromoform 75-25-2 <l

Chlorodibromomethane  124-48-1 <1

Chloroform 67-66-3 <l

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromofluoromethane 93%
Toluene-d8 99%
4-Bromeofluorobenzene 105%

SPECTRA LABORATORIES, INC.

L

Steven G. Hibbs, Labt;?atory Manager




¢ SPECTRA Laboratories

2221 Ross Way e« Tacoma, WA 98421 =« (253)272-4850 +« Fax(253)572-9838

December 2, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1/9060
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003100258
Attn: Patrick Skillings SN Applies to Spectra #'s 1 - 10

METHOD 415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
. 11-13-03 4.5 25 23.6 76.4 25 81.6 7

Sample Duplicate Results
Duplicate Sample #2003100258-6

Sample Duplicate
Date Result Result RPD
11-13-03 12.2 134 9.4

Check Standard Results

Known Measured
Date Value Value % Rec.
11-13-03 100 106.4 106.4
Method Blank Results
Date Result
11-13-03 <5

SPECTRA LABORATORIES, INC.

® e~

Steven G. Hibbs, LabBratory Manager




SPECTRA Laboratories o

2221 Ross Way +* Tacoma, WA 98421 =« (253)272-4850 + Fax (253)572-9838

December 2, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.0O. Box 5080 EPA Method: 4500Br
Lacey, WA 98509 Units: mg/L

o Spectra Project: 2003100258
Attn: Patrick Skillings Applies to Spectra#’s 1 - 10

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS
Initial Check Standard Results

Known Measured
Date Value Value % Rec.
11-10-03 0.5 0.397 79.4

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
11-10-03 0.048 0.5 0.451 80.6 0.444 79.2 2

Sample Duplicate Results
Duplicate Sample #200310258-6

Sample Duplicate
Date Result Result RPD
11-10-03 0.025 0.022 13

Method Blank Results

Date Result
11-10-03 <0.1

SPECTRA LABORATORIES, INC.

7

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way ¢« Tacoma, WA 98421 - (253)272-4850 -+ Fax(253)572-9838
December 2, 2003

Skillings-Connolly, Inc. METHOD BLANK Date Analyzed: 11-10-03
P.O. Box 5080 Sample Matrix: Water Dilution: 1
Lacey, WA 98509 Applies to Spectra #2003100258 < = less than

Attn; Patrick Skillings

VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260
Compound CAS# ug/L
Bromodichloromethane 75-27-4 <]
Bromoform 75-25-2 <1
Chlorodibromomethane  124-48-1 <1
Chloroform 67-66-3 <]

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromofluoromethane 8§7%
Toluene-d8 106%
4-Bromofluorobenzene 101%

SPECTRA LABORATORIES, INC.

/Z\

Steven G. Hibbs, La@ow Manager




SPECTRA Laboratories

2221 Ross Way + Tacoma, WAO98421 « (253)272-4850 -+ Fax (253)572-9838

December 2, 2003

Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 624/8260
Lacey, WA 98509 -+ oo e o Sample Spiked: Method Blank
‘ - Date Analyzed: 11-10-03
Units: ug/L

Spectra Project: 2003100258
Applies to Spectra#’s 1 - 10

GCMS VOLATILE ORGANIC ANALYSIS

QUALITY CONTROL RESULTS
Dup.
Spike Spike Spike
Sample Amount Amount % Amount %
Compound Result Added Found Recovery Found Recovery RPD
1,1-Dichloroethene <] 9.36 10.04 107 9.90 106 1
Trichloroethene <1 10.00 8.60 86 8.19 82 5
Benzene <1 10.00 8.77 88 8.53 85 3
Toluene <1 10.00 8.86 89 8.85 89 0
Chlorobenzene <1 10.00 8.75 88 8.49 85 3

SPECTRA LABORATORIES, INC.

Tl

Steven G. Hibbs, Laba'atory Manager




o SPECTRA Laboratories

2221 RossWay ¢ Tacoma, WA 98421

December 2, 2003

Skillings & Connolly, Inc.
P.O. Box 5080

Lacey, WA 98509 ST

Aumn: Patrick Skillings

(253)272-4850 + Fax(253)572-9838

Sample Matrix: Water

Sample Spiked: Method Blank
Date Extracted: 10-1-03

Date Analyzed: 10-2-03
Units: ug/L :

Spectra Project: 2003100258
Applies to Spectra#’s 1 - 10

SOIL SEMIVOLATILE MATRIX SPIKE QUALITY CONTROL

Sample Spike MS MS%  MSD MSD
. Result Added Conc. Rec. Conc. Rec. RPD
Phenol 75 <10 52 69 58 77 11
2-Chlorophenol 75 <10 62 82 67 90 9
1,4-Dichlorobenzene 50 <10 33 65 35 70 7
N-Nitroso-Di-n-Propylamine 50 <10 45 91 48 97 6
1,2 4-Trichlorobenzene 50 <10 38 75 40 79 6
4-Chloro-3-Methylphenol 75 <10 60 20 66 87 9
Acenaphthene 50 <10 42 84 46 92 9
4-Nitrophenol 75 <50 40 54 40 54 0
2,4-Dinitrotoluene 50 <10 41 82 45 89 8
Pentachlorophenol 75 <50 13 17 17 23 28
Pyrene 50 <10 42 84 45 91 8

SPECTRA LABORATORIES, INC.

-

. Steven G. Hibbs, Lab?ratory Manager




SPECTRA Laboratories ®

2221 Ross Way « Tacoma, WA 98421 -« (253)272-4850 + Fax (253)572-9838

December 3, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 375.4/SM4500E
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003100258
Atm: Patrick Skillings .« - Appliesto Spectra#’s 1 - 10

METHOD 375.4/SM4500E SULFATE
QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike %o MSD MSD
Date Result - _ Amount Result Rec. Result % Rec. RPD
11-25-03 0.94 20.00 21.11 100.85 20.78 99.17 1.68

Sample Duplicate Results
Duplicate Sample #2003100258-8

Sample Duplicate
Date Result Result RPD
11-25-03 18.21 19.12 4.84
Check Standard Results
Known Measured
Date Value Value % Rec,
11-25-03 50.00 51.25 102.50
Method Blank Results
Date Result
11-25-03 <l

SPECTRA LABORATORIES, INC.

A

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way

December 3, 2003

Skillings-Connolly, Inc.

P.O.Box 5080
Lacey, WA 98509

Atm: Patrick Skillings

Tacoma, WA 98421 «

(233) 272-4850 -

EPA Method: 6010

Fax (253) 572-9838

Spectra Project: 2003100258

Applies to Spectra#'s 1 - 10

. METALS
"+ QUALITY CONTROL RESULTS
MS/MSD
Spiked Sample:2003100258-8 Date Prepared: 11-3-03
Units: mg/L Date Analyzed: 11-3-03
Sample Spike Spike %o Dup. Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 1.194 1194 1.106 110.6 7.7
Boron 0.393 1.000 1.372 97.9 1.328 935 4.6
Cadmium ND 1.000 0.988 98.3 0.984 98.4 0.4
Chromium ND 1.000 0.987 68.7 0.997 99.7 1.0
Mercury * ND 0.0200 0.0194 97 0.0209 104 7.2
Copper 0.009 1.000 1.066 105.7 1.061 105.2 0.5
Iron 0.155 1.000 1.248 109.3 1.205 105.0 4.0
Lead ND 1.000 0.968 96.8 0.836 83.6 14.6
Manganese 0.173 1.000 1.276 1103 1.287 111.4 1.0
Nickel ND 1.000 0.971 97.1 0.986 98.6 1.5
Silver ND 1.000 0.939 939 0.903 90.3 3.9
Zinc ND 1.000 1.033 103.3 1.008 160.8 24
METHOD BLANK

Units: mg/L Date Prepared: 12-3-03

Date Analyzed: 12-3-03
Arsenic <0.005 Iron <0.015
Boron <0.01 Lead <0.001
Cadmium <0.003 Manganese <0.002
Chromium <0.007 Nickel <(.015
Copper <0.006 Silver <0.007
Mercury <0.0005 Zinc <(.006

* Mercury spiked in to sample #2003100224-3

SPECTRA LABORATORIES, INC.

PN

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories ®

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 <« Fax(253)572-9838

December 3, 2003

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
Lacey, WA 98509 ~ Units: mg/L

S Spectra Project: 2003100258
Attn: Patrick Skillings : Applies to Spectra #’s [ - 10

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

Glucose-Glutamic Acid Check Standard

Known Measured
Date Value Value % Rec.
10-29-03 198 214 108
198 209.5 106
198 202 102

SPECTRA LABORATORIES, INC.

Stever®G. Hibbs, Laboratory Manager




o SPECTRA Laboratories

2221 Ross Way « Tacoma, WA98421 « (253)272-4850 « Fax(253)572-9838

December 3, 2003

Skillings-Connolly, Inc. METHOD BLANK Date Extracted: 10-23-03
P.O. Box 5080 Sample Matrix: Water Date Analyzed: 11-4-03
Lacey, WA 98509.+ . Spectra Project: 2003100258 Dilution: 1
ce S Applies to Spectra#’s 1 - 10 < = less than

SEMIVOLATILE ORGANIC ANALYSIS METHOD 625/8270
Compound ug/L
N-Nitrosodimethylamine <10
Caffeine <10
SURROGATE RECOVERIES:

Nitrobenzene-d5 53%

2-Fluorobiphenyl 51%

p-Terphenyl-di4 T7%

SPECTRA LABORATORIES, INC.

i

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories ®

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 < Fax (253)572-9838

December 3, 2003

Skillings-Connolly, Inc. METHOD BLANK Date Extracted: 10-27-03
P.O. Box 5080 Sample Matrix: Water Date Analyzed: 11-4-03
Lacey, WA 98509 . = . - . Spectra Project: 2003100258 Dilution: 1 e
IS Applies to Spectra#'s 1 - 10 < = less than

SEMIVOLATILE ORGANIC ANALYSIS METHOD 625/8270
Compound ug/L
N-Nitrosodimethylamine <10
Caffeine <10
SURROGATE RECOVERIES:

Nitrobenzene-d5 88%

2-Fluorcbiphenyl 69%

p-Terphenyl-d14 88%

SPECTRA LABORATORIES, INC.

=~

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way

March 17, 2004

Skillings-Cennolly, Inc.

P.O. Box 5080
Lacey, WA 98509

Attn: Patrick Skillings

Tacoma, WA 98421

(253)272-4850

METALS
QUALITY CONTROL RESULTS

EPA Method: 6010
Spectra Project: 2003120127

Applies to Spectra #'s 1 - 12

Fax (253) 572-9838

MS/MSD
Spiked Sample: 2003120127-2 Date Prepared: 12-18-03
Units: mg/L Date Analyzed: 12-18-03
Sample Spike Spike % Dup. . Dup. %
Compound Result Amount Result Recovery Result Recovery RPD
Arsenic ND 1.000 1.083 108.3 1.042 104.2 3.9
Boron ND 1.600 0.929 92.9 0.929 92.9 0
Cadmium ND 1.000 0.988 98.8 0.984 98.4 0.4
Chromium ND 1.000 0.987 98.7 0.997 99.7 1.0
Mercury * ND 0.0020 0.0021 103 0.0021 106 34
Copper 0.009 1.000 1.066 105.7 1.061 105.2 0.5
Iron 0.155 1.00 1.248 109.3 1.205 105.0 4.0
Lead ND 1.000 1.154 1154 1.160 116.0 0.5
Manganese 0.173 1.000 1.273 110.3 1.287 1114 1.0
Nickel ND 1.000 0.971 97.1 0.986 98.6 1.5
Silver ND 1.000 0.939 93.9 0.903 90.3 39
Zinc ND 1.000 1.033 103.3 1.008 100.8 24
METHOD BLANK

Units: mg/L Date Prepared: 12-18-03

Date Analyzed: 12-18-03
Arsenic <0.005 Iron <0.015
Boron <0.03 Lead <0.001
Cadmium <0.003 Manganese <(.002
Chromium <0.007 Nickel <0.015
Copper <0.006 Silver <0.007
Mercury <0.00035 Zing <0.006

* Mercury spiked in to sample #120172-1

SPECTRA LABORATORIES, INC.

A

Steven G. Hibbs, Laboratory Manager



SPECTRA Laboratorie-s ®

2221 Ross Way * Tacoma, WA 98421 « (233)272-4850 -« Fax(253)572-9838

March 17, 2004

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 375.4/SM4500E
Lacey, WA 98509 Units: mg/L
Spectra Project: 2003120127
Attn: Patrick Skillings Applies to Spectra#'s 1 - 12 T

METHOD 375.4/SM4500E SULFATE
QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
1-5-04  32.80 20.0 49 66 84.27 51.76 94.79 11.76

Sample Duplicate Results
Duplicate Sample #2003120127-12

Sample Duplicate
Date Result Result RPD
1-5-04 26.70 26.34 1.36
Check Standard Results
Known Measured
Date Value Value % Rec.
1-5-04 405.00 401.09 99.03
Method Blank Results
Date Result
1-5-04 <1

SPECTRA LABORATORIES, INC.

/L-\

Steven G. Hibbs, Lal;\oratory Manager




o SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 « (253)272-4850 - Fax(253)572-9838
March 17, 2004

Skillings-Connolly, Inc. METHOD BLANK Date Analyzed: 12-26-03
P.O. Box 5080 Sample Matrix: Water Dilution: 1
Lacey, WA 98509 Applies to Spectra #2003120127 < = less than
Attn: Patrick Skillings 1-12
VOLATILE ORGANIC COMPOUNDS EPA METHOD 8260
Compound CAS# ug/L
Bromodichioromethane 75-27-4 <l
Bromoform 75-25-2 <1
. Chlorodibromomethane ~ 124-48-1 <1
Chloroform 67-66-3 <l

CAS# = Chemical Abstract Services Registry Number
VOA Surrogate Percent Recoveries

Dibromoflucromethane 87%
Toluene-d8 99%
4-Bromofluorobenzene 99%

SPECTRA LABORATORIES, INC.

L

Steven G. Hibbs, Labotatory Manager




SPECTRA Laboratories

2221 Ross Way + Tacoma, WA9842]1  (253)272-4850 + Fax (253)572-9838

March 17, 2004

Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 624/8260
Lacey, WA 98509 Sample Spiked: Method Blank
‘ Date Analyzed: 12-8-03
Units: ug/L

Spectra Project: 2003120127
Applies to Spectra#’s 1 - 12

GCMS VOLATILE ORGANIC ANALYSIS

QUALITY CONTROL RESULTS
Dup,
Spike Spike Spike
Sample Amount Amount % Amount %
Compound Result Added Found Recovery Found Recovery RPD
1,1-Dichloroethene <] 10.0¢ 10.26 103 11.14 111 8
Trichloroethene <1 10.00 9.21 92 10.19 102 10
Benzene <} 10.00 9.61 96 10.48 105 g
Toluene <] 10.00 9.57 96 10.50 105 S
Chlorobenzene <] 10.00 9.34 93 10.19 102 9

SPECTRA LABORATORIES, INC.

P

Steven G. Hibbs, iaboratory Manager




SPECTRA Laboratories

2221 Ross Way = Tacoma, WA 98421 -« (253)272-4850 -+ Fax(253)572-9838

March 17, 2004

Skillings-Connolly, Inc. Sample Matrix: Water

P.O. Box 5080 EPA Method: 4500Br

Lacey, WA 98509 Units: mg/LL. . :
Spectra Project: 2003120127

Atta: Patrick Skillings Applies to Spectra#°'s 1 - 12

STANDARD METHOD 4500 BR BROMIDE ANALYSIS
QUALITY CONTROL RESULTS

Initial Check Standard Results

Known Measured
Date Value Value % Rec.
1-6-04 0.5 0.55 110.0

Matrix Spike/Matrix Spike Duplicate Results

Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
1-6-04  0.167 0.5 0.713 109.2 0.682 103.0 6

Sample Duplicate Results
Duplicate Sample #2003120127-3

Sample Duplicate
Date Result Result RPD
1-6-04 0.117 0.115 2

SPECTRA LABORATORIES, INC.

o

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories ®

2221 Ross Way +« Tacoma, WA98421 « (253)272-4850 + Fax(253)572-9838

March 17, 2004

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: 415.1/9060
Lacey, WA 98509 Units: mg/L

Spectra Project: 2003120127

. Attn: Patrick Skillings _ Applies to Spectra #’s 1.- 12

METHOD 415.1/9060 DISSOLVED ORGANIC CARBON ANALYSIS
QUALITY CONTROL RESULTS

Matrix Spike Results
Sample Spike Spike % MSD MSD
Date Result Amount Result Rec. Result % Rec. RPD
12-18-03 4,945 25 30.69 103.0 30.80 103.4 0

Sample Duplicate Results
Duplicate Sample #2003120127-10

Sample Duplicate
Date Result Result RPD
12-18-03 2.55 2.05 21.6
Check Standard Results
Known Measured
Date Value Value % Rec,
12-18-03 100 101.9 101.9
Method Blank Results
Date Result
12-18-03 <5

SPECTRA LABORATORIES, INC.

N

Steven G. Hibbs, Laboratory Manager




SPECTRA Laboratories

2221 Ross Way * Tacoma, WA 98421 « (253)272-4850

March 18, 2004

Skillings-Connolly, Inc. METHOD BLANK
P.O. Box 5080 Sample Matrix: Water
Lacey, WA 98509 . Spectra. Project: 2003120127

Applies to Spectra #’s 1 - 12

Fax (253) 572-9838

Date Extracted; 12-22-03
Date Analyzed: 1-17-04
Dilution: 1

< = less than

SEMIVOLATILE ORGANIC ANALYSIS
Compound ug/L

METHOD 625/8270

N-Nitrosodimethylamine  <10.0

Caffeine <10.0
SURROGATE RECOVERIES:
Nitrobenzene-d5 50%
2-Fluorobiphenyl 36%
p-Terphenyl-d14 £2%

SPECTRA LABORATORIES, INC.

T~

Steven G. Hibbs, Labora%ry Manager




SPECTRA Laboratories

2221 Ross Way « Tacoma, WA98421 = (253)272-4850 + Fax(253)572-9838

March 18, 2004

Skillings & Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 Sample Spiked: Method Blank
Lacey, WA 98509 : Date Extracted: 1-20-04
. . Date Analyzed: 1-21-04
Atta: Patrick Skillings Units: ug/L

Spectra Project: 2003120127
Applies to Spectra#’s 1 - 12

SOIL SEMIVOLATILE MATRIX SPIKE QUALITY CONTROL

Sample Spike ~ MS MS%  MSD MSD

Result Added Conc. Rec. Conc. Rec. RPD
Phenol 75 <10 38 51 43 57 11
2-Chlorophenol 75 <10 37 50 43 57 14
1,4-Dichiorobenzene 50 <]0 20 40 24 47 15
N-Nitroso-Di-n-Propylamine 50 <10 23 45 24 48 6
1,2,4-Trichlorobenzene 50 <10 25 51 30 61 18
4.Chloro-3-Methylphenol 75 <10 45 61 50 66 9
Acenaphthene 50 <10 29 58 33 65 12
4-Nitrophenol 75 <50 59 79 66" 88 11
2,4-Dinitrotoluene 50 <10 30 59 37 74 22
Pentachlorophencl 75 <50 47 63 63 84 28
Pyrene 30 <10 36 72 41 B2 13
* Qut of limits
SPECTRA LABORATORIES, INC.

N

Steven G. Hibbs, Lal%ratory Manager




@ SPECTRA Laboratories

2221 Ross Way + Tacoma, WA 98421 - (253)272-4850 -+ Fax(253)572-9838

March 18, 2004

Skillings-Connolly, Inc. Sample Matrix: Water
P.O. Box 5080 EPA Method: SM 5210B/405.1
Lacey, WA 98509 ; Units: mg/L

Spectra Project: 2003120127
Attn: Patrick Skillings Appilies to Spectra #'s 1 - 12

SM 5210B/405.1 BOD ANALYSIS
QUALITY CONTROL RESULTS

. Glucose-Glutamic Acid Check Standard
Known Measured
Date Value Value % Rec.
12-17-03 198 195 98
198 178 90
198 166 84

SPECTRA LABORATORIES, INC.

AN

Steven G. Hibbs, L‘i).'ﬁratory Manager
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RESOURCE PROTECTION WELL REPORT

Cochrane Park oowwyy; _ Thurston

starTcanono. RO0645

PROJECT NAME:
WELL IDRNTROATIONNO. _AES877

LocATION My NW 14 80930 1w L7Ng_2E

DRILLING METHOD: Air Rotar SYRERT ADDRRSSOFWELL: M111 Road
DRILLEN: Rogeray Phythian o
ARM Arcagi illing, Inc N\TERM&EVM_ZJ_‘T
SONATURE: #3053 GROUND SURFACE LEVATION. _ 350
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RESOURCE PROTECTION WELL REPORT

sTART caroNo, RO0645

enoxcTiame  Cochrane Park oounyy: _ Thurston .
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RESOURCE PROTECTION WELL REPORT

Cochrane Park

PROVECT NAME:
WELL IDENTIRGATION NO, AES881
DL A4 THOD: Air Rota

Rogeray Phtthian —

staRT cARDNO, RO064 5

oounty: _ _Thurston
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RESOURCE PROTECTION WELL REPOHITWWM RO0645
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RESOURCE PROTECTION WELL REPORT

‘ sTarT carono. R00645
pRoJecTNAME _ Cochrane Park oomry: __Thurston .
WELL IDENTIROATIONND, ___ AESB79 wocanon NWiy N 44 90030 1w 17Np_2E
D2 LG UETHOD: Air Rotary , TREET ADORESS OFWELL: M111° Road
DMLLER: Rogeray Phyvihian —
- Arcadis Drilli : WATER LEVEL ELEVATION: _ 2] '
SONATURE:. % #2053 GROUND SURFACE BLEVATION. 350
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RESOURCE PROTECTION WELL REPORT

. . procTaMe  Cochrane Park oouwry: __Thurston
WELL DRNTIRCATION No, _ AESB82 tocaton Wi NW 4 80630 1wm 17Ng_2E
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ACPRESENTATIVE: R. Moeckel T -DEYRLOPED; 05/03199
s M
. m-r WELL DATA FORMATION DESCAIPTION ’
=2 ' T O
| NS 1
oy '
] ~ T ) |
! 41 4 = Brawn .
» ] }
S T ’ gn | ”MD T
l ..A/ / (J'Rhfﬁ- ] X
ol 3 | Cabbles, |
|10 T Lo T
i 7 %Oul((e\tb . i
1 I
| [0-20 SAND. : d
o T 58
l = -
1S T e : I
W' / v . : £ 2 o
W - = PR
! /LD_M_‘."_’__ 3 = 1
| - o = |
M— =" 3 ' ’
eo T - - swiL-—~=' J ._{__."f <
P f— —. — — e . .
' Sl ©&e
= BRown :
Zg'l' e— c T
. — OULSE %F\ND‘ i
1 —r] '
l == GRravel, i
' — l
| = i
I ——— |
l e )
] —_—— t
1 ey | |
e 1

Bz

. BLY 080-12 (Rev. 118)




iy

& FT FREM CUTSIA

UF whil

/

("]

SE WELL MEAD
RETAD Tt PATE

oF Wil

,
i

2
2
£
ot
b

VERIY DEFIH OGN
PIPL DLEYS TG WATEH
PP TG ENLTING #HE ELEvA R

-

VERNGAL NFUST [LXrd
W/ LW

REBRR.. ....—¢

Eie A7l ABOWT Tx GANDE

KEYNOTES

& GATE VALVE WITH HAND WHEEL ¥i
-t B BAINT CHICK vALVE L
STRARTH £

e D GPOOL FLaRE
o LENCTN AS REELED

Tt r LT A0 3T wETAL DeORS
RERF ORCED CLNTRETE FOOTNG
247 O BT & DUCULE BOH PE FL

kF'A‘?F ‘ITH r Hﬁ.k"'l‘ic

N ﬂﬂﬁ"l.E AP ~. 5/33' NW D’ﬂ
40° OF &7 » GULTAE RON PEL T
008 CRAN {REL LLTAL SHELT 53
CORT OF AT m ST KON PR FL X AR

JHEW WELL PULP Rl WDTOR
"' B2UuE2" COMCHETE BASL FOK hEw wflll Midd
a8 EURD P

L RNSTNG 1Y YR WL CATAIS
WRAF PPE WBI TODFING FELT AT FLOCR PEMETRATISY
ST 3TNI6T ATTC ADLESH MATOH SEHTERED GwER WELL HEAD
" QVIRMERD FLORESCENT LOMT (EE ELEGTRIGAL [RAMIG)
L MR ALT
DB FLGW METER,
(R BRE SLADY (GALSANIZED)
& UESTRANGY FLAGE ADARTEG
SHCHER PER MANLTAGTURER'S AECOUMTHDATION
(2} SO MATES

CE, LE) ORI EACH CORNER  WRAD WATH 4 HORIZL
RERe, GE. & CONSHER COVER
CxPENG ExisTiad whal, Tasend af WEEDEDR MvH sk
S/8 STELE CONTIRUDSLY WIRLOD TO EXSTNG TASNG,
Trbird 1402 7 OF W ChBun 10 's’u wIn A SMibTH
TRANGIION 10 THE FXIIING 147 DAY WODFY DAL
ool AR A S a0
PER MANRFACTURCR ALUCHMENDANONS.

e 18T OF B ¢ B PHE TLPL

s

T RCUTE WET PP BRAK T CAPPID PYC DHAK LIME W04
wa e N0,

WNE ARCH ROBTER EXPANMA BNt

W AT ® aNG NIUTRAL LENGTH OF 87

T3 pHERE AY 160 0. GAGH WAY, 37 CONCHETE GUVIK
| CAPPED PVC DR UNE FOR WET PUMP ORan

L DeMISEOU)

Ak VENT SCAEFSCD 87 FROM FF

Ll

oA Luct poms 1>

TAT 27 COUPLINGS FOR Laetint} BOUMDING
LINKS AHD VT W/STREEN

1, BALE Z a2 . 3* GTWOROAM MOGK

T BETHEETN BOTTOM OF FOOTNG ANR B

GENERAL ELECTRICAL NOTES:

FLOORESCERT UCHTS. PORGH (G, DONVEMENCE DUNEIR
TILCTRDAL FANEL AR MOTOR S1-RTER aRf % af
FRIVIRD ACLORDING TO BLEGTRICAL DRAWIHGS.

/ - 3/ :
/ SHRWFER {TvF)
i

Y

s

FF eV

/

TGMGRADE -

WELL HEAD

TR T

NOTE:

AT ALL THES CORTRACTOR 15 70 PFDTLC'F "_IL Fhiu
CONTAMATION ANE #ELL CALiNG FROM

RECORD DRAYING

; L)
SECHON A—A b APRIL 2003
A ATIONS TITRAL T WD —
A ¥, LRLHARST 301 _oaTh o
s b Q( SICILLINGS CITY OF YELM NEVW WELL 2 FACILITY | ™
B RTINS W(}@NTE‘QUKLV _ WELL 2 [“PROVELENTS - =
P e T R R R N WASHINGTCN e B T 2




Appendix —ﬂ_q

v -
. 4 N
. R R ! ' )
: : ) : ' .
<
L
4 '
I}
. -
.
[ - i
.
' \ v * - * -
: -
'
[ r
[ o
- »
' [ ]
: . ’ : w
' o+
- . . R
N
: . .
. . &
- .
.
» . * '
A . -
- (.
N , A}
>, . . - ' !
» . r .
- -
.
*
: . ¥ )
N L
r .
. .
4
. ; 4 N
] . -
kS
~
- W
’ : -
¥ - - ’
L]
'
. ‘ » v f
» . . .
- . L]
. -
' [ P .
- ‘ *
- - .ﬂ .
. ' N .
- ¥
N t , ., - .
'
P q4 -
. # _ ) .
[
’ R



1303
- ) 14a1@ L)
T _ e13D1
% 11%ps @130
°
14A "] 13D6
0 2R 304 |
(6 14H1ou 1362 43¢, |
Z| 14me] ol ¥
le & 13
o 131 13F3 13F2e @
RN Tsee @'3LL1312
m 13M3\. 13M2 o/ﬂl.a Al
m Ne  o® W36 ¢ @13k
s | 134 s e \
1481 . ks @ @131 i‘
® 13Nz N1 13K2
\ 3P1 ®13Q1 /
4R2 L3P Q
\ 13P3 \302
1320 @ @
H 5
ol 246 2002 20C2 2003
Ll °
20C1e |
2001 2082 \
k) { ] \
24E 2003 ® 2oc;0F4 2181 \
24E\E2 M @24E5 24G1 20EL p0r3 _%;6 2223352064 ° \
¢ 24F1  24F2 20e3° 20F200 @8> ® Goc) \
o ° , , 0c? # /02067
24E4 2401 ®20G6 ©®20H1 |
L ] !
24K10 A 20149 *2°F7 \—20691 0H2 i
0% e W°. oue  ezos %005, ol
/ 20128  20K4® 2001 | >
D 2083 202®  20K3 003 §
P |
. 24Q1 S 20P3 2003 T
20P1 2007 . J— g
2510 ‘
20A1¢ > —
2981 2881
30€2 /
O 0/ 29820 o083 02302 ’
30E3— 30E1 30F1 )O 2961
"\, ® ~30E4 . e 28E1
° o 29F1 ° o
/ 25K1 25«’2-\ ®30E5 e X;,OK 2962 29H1 g
25L1 ZSJJ.. 30M1 @ 30Kk5 30J1R9M7,—29M1 28E2
25050 30L2 ° ) v 2904
e 3oL 30K3® .%gus ® ¢oaM1
A ® % sow® hAL 4 LI 2901 28M4
2504 30L3e ®0ka 3002 \ ] 2042
oNee 0P ® \-20pi 2001, 293eq ‘g’ 28M20@28M3
® \29M4A\_opoy3 2902 29r1@ @
30R1 290 ® sorp/  ®2BNI °
2093 28P1
29R% 0 2§02 D>
. 4. 29R3 028P2 28020
3201 @32A3A4 3301 3340 @
: 385
03242 3383~ '3.
/o #3302 o %
32A7 . /3303 3382
LEGEND: 3241
3201 23 o
° :
A CITY OF YELM WELL 32K1 3202 & 33K2,K3 @ 833K 1
- U
30M2 REFERENCE NUMBER @ I S
®  WELL LOCATION
<] WELL LOCATED ON
CROSS SECTION
(]
_ A' HYDROGEOLOGIC <
=
g CROSS SECTION o
o
ROBINSON & NOBLE, INC.|00-211WH

SCALE 1"=3,000'

WELL AND CROSS SECTION LOCATION MAP
CITY OF YELM WELLHEAD PROTECTION PLAN




o L )

A Al
SOUTHWEST ) NORTHEAST
D-D' B-B
X E-E'
()
2
400’ © =
E
.
L g
&
e
i
3
300" s -
Z
P
6z
2 2
53 P e
:/12vll>b v 2
Ee2 /?/ _
200'- o L
o
4
2wb
Qc
100'— 6.2 =
e Swem. = oo ?
CROSS SECTION LEGEND f e e e e e B
3 ash
SYMBOLS LITHOLOGY
5.6
21L1  WELL NAME 1 GRAVEL E
2 SAND AND GRAVEL TQu ~
6.1 LITHOLOGY INTERVAL 3 SAND
v AND IDENTIFIER 4 SAND, GRAVEL, SILT, AND CLAY (TILL)
1 5 SILT 6.3 ash
T STATIC WATER LEVEL 6  CLAY
E SCREENED INTERVAL O  BEDROCK N
/ wb  WATER—BEARING
PERFORATED INTERVAL M oo
| =
| 3.5.6 SANDY, SILTY, CLAY -
| ‘/ 3wb
5.3 SILTY SAND K
5:2
HYDROSTRATIGRAPHIC UNITS b
0 2000 4000 B2
QVr VASHON RECESSIONAL OUTWASH Qf  «iTsAP FORMATION | | |
Qwvt  vasHON TILL QC  SALMON SPRINGS DRIFT NORIZONTIL SCALE T FEEL i
Qva VASHON ADVANCE OUTWASH TQu TERTIARY/QUATERNARY DEPOSITS,
UNDIFFERENTIATED
FIGURE 5

PM: BGC/KAH
@ MAY 2001

ROBINSON & NOBLE, INC. | 00-211WH

HYDROGEOLOGIC CROSS SECTION A-A'
CITY OF YELM WELLHEAD PROTECTION PLAN




NORTH SOUTH

500'- 500"~
D-D'
v
c-c' A-A' E-E %
4
| 1 | §
400"~ 400'-
E
Pt
;e T o ——
300'- 300'-
6
log——— — — |
1‘\—_____,/31
200'- 200'-
100'- o2 100'-
Ce
6
CROSS SECTION LEGEND
SYMBOLS LITHOLOGY
- 2101 WELL NAME 1 GRAVEL MSL-
2 SAND AND GRAVEL
6.1 LITHOLOGY INTERVAL 3 e
AND IDENTIFIER 4 SAND, GRAVEL, SILT, AND CLAY (TILL)
¥ s suT
STATIC WATER LEVEL 6 LAY
b BEDROCK
<100 / SCREENED INTERVAL b WRERCBEARIG i
PERFORATED INTERVAL EXAMPLES
/ 358 SANDY, SILTY, CLAY
53 SILTY SAND
HYDROSTRATIGRAPHIC UNITS
-200'- 0 2000 4000 QVr  VASHON RECESSIONAL OUTWASH Qf  «TsAP FORMATION -200'-
1 |E | Qwt  vasHon TILL QC  SALMON SPRINGS DRIFT
Qva VASHON ADVANCE OUTWASH TQU TERTIARY/QUATERNARY DEPOSITS,
HORIZONTAL SCALE IN FEET R QuUATER

e FIGURE 6
MAY 2001 HYDROGEOLOGIC CROSS SECTION B-B'
ROBINSON & NOBLE, INC. | 00-211WH CITY OF YELM WELLHEAD PROTECTION PLAN




'Y

@

c (oY
SOUTHWEST NORTHEAST
500'- 500"~
B-B'
-
’ e > y 400’-
400~ IS g E-E
a
B n
21 sy Qg E
i 182 =~
4 * =
S = Quvt 1 '
300'- v 2 6 v 18A1 300"
5.6.2wb
5.6.2 m
2wb !—_\ Al
—TE7 4wb
—L&w Qf
200’ - r\E_\«&—”‘_”””/’,,,’I’—’ 200'—
1wb
[6.1wb Qe e
CROSS SECTION LEGEND ‘1 .
SYMBOLS LITHOLOGY E“
21L1  WELL NAME 1 GRAVEL 100"~
}_ 2 SAND AND GRAVEL
6.1 LITHOLOGY INTERVAL 3. SAND
| ' AND IDENTIFIER 4 SAND, GRAVEL, SILT, AND CLAY (TILL)
!*\ 5 ST
STATIC WATER LEVEL 6  CLAY
SCREENED INTERVAL B BEDROCK
E / wb  WATER—BEARING MSL—
| PERFORATED INTERVAL M
E/ 3.5.6 SANDY, SILTY, CLAY
' 5.3 SILTY SAND
HYDROSTRATIGRAPHIC UNITS ? 20|00 40|00
QVr VASHON RECESSIONAL OUTWASH Qf  KITSAP FORMATION ' HORIZONTAL SCALE IN FEET 2
QV( VASHON TILL Qc SALMON SPRINGS DRIFT
Qva VASHON ADVANCE OUTWASH TQu TERTIARY/QUATERNARY DEPOSITS,
UNDIFFERENTIATED
PM: BGC/KAH FIGURE 7
MAY 2001 HYDROGEOLOGIC CROSS SECTION C-C'
ROBINSON & NOBLE, INC. | 00-211WH CITY OF YELM WELLHEAD PROTECTION PLAN




D Dl
WEST EAST
500"~ 500'—
B-B'
E-E' .
A-A'
S
400"~ § 400’
E &
N 29C1 29B1 >
30C2 30B1 28D1 S
24Q1 ] a 28G2
e [ = e
; :2/ 1 300’
T \ L -
e 4\: w5z E
2
B /El// 6.2
- el b 4 2wb 6.2
Ez"b e = /1\—\’— 6.2 - 2 2.
= ~ 2wb 6.2 T e e i T 2w
9 i _ ~ 5.2wb | tes® T~ L. "
' [aw (2 - 5.2 -
200'- P > _;w: Qc g —— Qf 200
o - b T __|53
? = 2wb
CROSS SECTION LEGEND Qc e
SYMBOLS LITHOLOGY
100"~ 21L1  WELL NAME 1 GRAVEL 0=
| 2 SAND AND GRAVEL
6.1 LITHOLOGY INTERVAL 4 SAND
P AND IDENTIFIER 4 SAND, GRAVEL, SILT, AND CLAY (TILL)
~ 5  SLT
T STATiC WATER LeveL &  ClaY
br  BEDROCK
e E / SCREENED INTERVAL il g WS s
| PERFORATED INTERVAL EXAMPLES
| / 3.5.6  SANDY, SILTY, CLAY
' 5.3 SILTY SAND
HYDROSTRATIGRAPHIC UNITS
~100'- QVr VASHON RECESSIONAL OUTWASH Qf  KiITSAP FORMATION 0 2000 4000
Qwt  vasHoN TILL QC  SALMON SPRINGS DRIFT ! ' :
Qva VASHON ADVANCE OUTWASH TQu TERTIARY/QUATERNARY DEPOSITS, HORIZONTAL SCALE IN FEET
UNDIFFERENTIATED
PM: BGC/KAH FIGURE 8
MAY 2001 HYDROGEOLOGIC CROSS SECTION D-D'
OG- o IR CITY OF YELM WELLHEAD PROTECTION PLAN




E El
SOUTH NORTH
500'- 500"
B-B'
D-D'
X A-A'
L)
2
400"~ Q C_Cl 400'-
£
L
p s
300" 300'—
200'- 200’ -
CROSS SECTION LEGEND
— SYMBOLS LITHOLOGY 100~
21L1 WELL NAME 1 GRAVEL
2 SAND AND GRAVEL
6.1 LITHOLOGY INTERVAL 3 SAND
v | °'  AND IDENTIFIER 4 SAND, GRAVEL, SILT, AND CLAY (TILL)
-~ 5 ST
T~ STaTic WATER LEVEL 6 CLAY
MSL- SCREENED INTERVAL br \BEDROCK MSL-
E/ wb  WATER-BEARING
| PERFORATED INTERVAL EXAMPLES
E/ 356  SANDY, SILTY, CLAY
' 5.3 SILTY SAND
HYDROSTRATIGRAPHIC UNITS
0 2000 4000
QVr VASHON RECESSIONAL OUTWASH Qf  KITSAP FORMATION ! ' ]'
QVt VASHON TILL QC SALMON SPRINGS DRIFT HORIZONTAL SCALE IN FEET
Qva VASHON ADVANCE OUTWASH TQu TERTIARY/QUATERNARY DEPOSITS,

UNDIFFERENTIATED

PM: BGC/KAH FIGURE 9
@ MAY 2001 HYDROGEOLOGIC CROSS SECTION E-E'
ROBINSON & NOBLE, INC. | 00-211WH CITY OF YELM WELLHEAD PROTECTION PLAN




	

