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Attention: Mukesh Pokharel, P.Eng.
Environmental Supervisor

Re: 2015 Report on the Monitoring Programs at the JoneRoad Landfill Site

Dear Mr. Pokharel:

Azimuth Environmental Consulting, Inc. (Azimuth)pkeased to present our report on
the 2012 - 2014 monitoring program conducted afltdmes Road Landfill Site. In
general, the monitoring data obtained over thigopgandicates that the landfill is not
causing unacceptable impact on the surrounding@mwient. Currently, no quantifiable
impacts to the ground water regime are observaamaither the landfill footprint or at
monitors situated immediately downgradient of tleeste cells. In addition, only minor
impacts were observed at SW-1 (closest to fill ganehich are assumed to be a result of
the construction/demolition and sewage sludge wastithe recent addition of
municipal waste. Slight water quality impacts wals measured at SW-2 and SW-3
although to a much lesser degree than observed/t.S

We would like to thank you for the opportunity tongplete this project. If you have any
questions or comments, please contact the undersign

85 Bayfield Street, Suite 400, Barrie, Ontario L3K7
telephone: (705) 721-8451 « fax: (705) 721-892%fe@azimuthenvironmental.com ¢ www.azimuthenvirontaecom




\ . PRACTISING MEMBER «

Yours truly,

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

2055

-

OnrariS
Colin Ross, B.Sc., P.Geo. Jennifer Thompson, MGSCT...
Hydrogeologist Hydrogeologist
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1.0INTRODUCTION & BACKGROUND

The following information is provided as a summafyrevious investigations to allow
the reader to review this report in context. Farencomplete information, the reader
should review the original documentation (see $acdi.0 References).

1.1 Location

The Jones Road landfill site is located immediatelthe north of Highway 671 (Jones
Road), and approximately 22 km northeast of thg @fikKenora. Specifically, the site is
located upon Part of Lots 1 and 2 of Concessiand, Part of Lots 1 and 2 of
Concession Il, in the Townships of Pettypiece aukihan, of the District of Kenora
(Figure 1). Construction of the site began on JurZ000, and was essentially complete
by the end of the calendar year. The site is apétay the City of Kenora Solid Waste
Department and is licensed by the Ministry of tm¥iEbonment (Ministry) to receive
“domestic, commercial, non-hazardous solid indakand institutional, processed
organic sewage sludge, sludge from future muni@palrovincial fresh water treatment
facilities, non-pathological agricultural and biedacal, and grit and screenings from
street cleaning and sediment basin clean-outs’ru@ddificate of Approval #A612018
(replaced C of A #A612016 (former MNR landfill)).

1.2 Geology

The Jones Road landfill site is situated withinrgarconnected bog/wetland complex
that is surrounded by various bedrock ridges amtb&n In 1996, the local Quaternary
and bedrock geology was characterized by Fenco BtacLinc. (Fenco) during an
extensive field evaluation of the property. Durthgs evaluation, they observed that the
overburden within the bog was stratified, with ghpredominant layers observed, each of
which is discussed in more detail below.

1.2.1 Peat

The surficial material existing within the bog cts of a dark brown to black peat.

Field observations of the material indicate thatplkeat is fibrous at surface, consisting
primarily of undecomposed organic material (i.eqtlets, leaf litter). With increasing
depth, the material becomes more hemic (i.e., neucks the proportion of decomposed
material increases. The thickness of the peaimitie bog was assessed through drilling
and seismic monitoring by Fenco, and was founédmnge from essentially zero at the
outer boundary to greater than 3 m at the centtéreobog.
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Testing of the vertical hydraulic conductivity et peat was also conducted by Fenco
during their evaluation. The results of this tegtindicated a rate of 5x¥@o 9x10°m/s
under natural site conditions, given a porositygeaaf 0.81 to 0.95. Simulation of the
vertical stress that the waste will potentially @aypon the peat was also assessed through
consolidation of the material under pressures adblg00 kPa. In response to

compaction, the vertical hydraulic conductivitytbé material was observed to decrease
by approximately three orders of magnitude to 5Xhd/s. The application of vertical
pressure upon the peat also resulted in a decdireése porosity of the material to about
0.67.

The horizontal hydraulic conductivity of the peasionly estimated during excavation
of the peat, and was inferred to be much greater Wertical, in the order of about
10°m/s.

1.2.2 Clayey Silt

A layer of clayey silt exists beneath the surfigaht. Colouration of this material is
variable, and provides an indicator of the degffegeathering the material has
undergone. Unweathered material within this lageenerally blue-grey, while the
weathered material possessed a green-brown catwmurdduring drilling by Fenco in
1996, it was determined that the material becontigs svith depth, and that several thin,
discontinuous sand seams were observed withinrtféep The thickness of this
material was found to range from approximately 8 to.

As with the overlying peat, vertical hydraulic coctivity testing was conducted in
natural conditions as well as under the simuladed lof the waste (i.e., pressures of up to
800 kPa). This testing indicated a vertical hyticaconductivity of 2x10 to 3x10°m/s
under natural conditions, while under load, a deseeof approximately three orders of
magnitude was observed (8Xf0n/s). The application of 800 kPa of pressure also
resulted in a decrease in the void ratio of theenmaltby two-thirds, suggesting that
consolidation of the material will be relativelyprd in response to the increased loading
pressure of the waste. This consolidation wilules a rapid increase in the tensile
strength of the material; however it will also ks a substantial decrease in its
permeability to the underlying sediments.

1.2.3 Silty Sand Till

A basal layer of silty sand till exists between theeyey silt layer and the bedrock. The
till is locally gravelly, and possesses severataliginuous lenses and layers of sand
throughout its profile. The material also appeacse lacustrine in nature at sporadic
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locales throughout the site. The thickness oftiaserial underlying the bog at the
landfill site, as determined by Fenco, ranges femproximately 2 to 30 m.

The hydraulic conductivity of the till was deterraththrough field and laboratory testing
to range from 2x1®to 4x10° m/s, with a geometric mean of 8x1@/s. Average linear
ground water velocity in this unit ranges betweemd 50 m/year based on the results
provided.

1.2.4 Bedrock

The bedrock is granodioritic in composition (Batpet al, 1991), and occurs at depths
ranging from surficial exposure to greater tham®(based upon drilling and seismic
monitoring) (Fenco, 1996). The rock quality desition (RQD) of the bedrock was
noted by Fenco during coring of the bedrock atehoeations throughout the area. RQD
ranged from 63% to 100% within the three locatieuggesting that the bedrock is not
highly fractured. Hydraulic conductivity testingag/conducted by Fenco upon two wells
drilled into the bedrock, indicating a range of @%to 9x10°m/s, with a geometric mean
of 2x10'm/s.

1.2.5 Hydrogeology

Overburden ground water flow in the vicinity of theperty is controlled by the bedrock
topography. Active natural ground water flow istrieted primarily to within the till,

with the bedrock forming a lower boundary to ther»urden aquifer. As discussed
above, the mean hydraulic conductivity of theaild bedrock (i.e. bulk hydraulic
conductivity, K) units are 8x10m/s and 2x18m/s, respectively. The landfill is located
near the top of a small, unnamed watershed. Grouater flow within this watershed is
directed toward the northeast, parallel to the agexsmall bedrock valley (Figure 2).
Flow rates range within the till range from 1 tor8fyear. Leachate flow will be
northeasterly with the migration of ground watewéod an area of surface water existing
immediately to the west of a culvert passing béndahes Road, at a distance of about
750 m northeast of the waste cells. Migration tohground water from the landfill to
the surface water within the peat is estimategpptaximately 5 to 10 years. During the
migration period, leachate contaminants will berattaited and biodegraded.

1.2.6 Hydrology

As discussed in Section 1.2.5, the site is neatapp@f a small, unnamed watershed that
is situated between Crystal Bay (Silver Lake) ®nbrth and Morgan Lake to the south.
The watershed encompasses a total area of apptekymaknt, and ultimately
discharges into Morgan Lake at a lateral distarfi@@proximately 1.9 km southeast of
the waste. Runoff from the area of the wastermsctied primarily to the northeast
through a bog/wetland complex toward a small serfaater pond situated immediately
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upgradient of the Jones Road culvert. Surfacenflate then continues northeasterly
through a series of channels, bogs, wetlands, aadep ponds a further 700 m before
finally shifting southward toward the eastern ehtYlorgan Lake (1,600 m). Morgan
Lake lies within the larger Nelson River drainagstem that encompasses the Lake
Winnipeg River system and its tributaries, inclugthe Little Black Sturgeon River,
which flows both into and out of Morgan Lake.

To the northeast of the waste cells, a depressianted in the topography (known as
“the saddle”) that may allow for a portion of theface drainage from the site to migrate
into Crystal Bay during spring freshet or in resp®to large precipitation events.
Crystal Bay is located approximately 350 m northhef waste cells.

Along the southern extent of the site paralleldoes Road, a portion of the landfill
property is situated within a second watershetiécsbuth. Flow within this watershed
drains southwesterly and ultimately into the westend of Morgan Lake (~450 m). To
note, the boundary of this watershed lies gre&atan 50 m south of the waste cells.

2.0SITE DESIGN & OPERATIONS

The Jones Road landfill began accepting constmietim demolition wastes on
November 27, 2000 to provide a stable footprintfer waste cells. The site continued to
collect these same waste materials through 20Q0@6. As of November 18, 2009, the
haul destination for all solid waste was reviseahfithe Brady Road Landfill Site in
Winnipeg, to the Jones Road Landfill. A summaryobél annual quantities of waste
received on a monthly basis at the Site over thiegef 2012 - 2014 can be found in
Appendix C.

The landfill has already filled sequence A-D, as@turrently filling sequence E as per
the SNC-Lavalin monitoring plan (September, 1999yre 3), while the final contours
are provided in Appendix L, which is from the Desand Operations Plan (Fenco
McLaren. 1997). A 2013 Ministry inspection indiedtthere was deviation from the
design plan, however it is noted that the City $iase endeavoured to bring this back
into compliance.

Based on scale readings from the incoming wadteedbite, the current waste mass as of
December 2014 is 138,617 tonnes, or 17% of théwatste capacity (810,600 tonnes).
The resulting remaining capacity for the Site basedverage waste desnisty and the
final contour dimensions of the Site is 671,988 Given the average annual waste
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acceptance rate from 2010 to 2014 of 21,900 torthes: is a remaining lifespan for the
Site of approximately 31 years.

The site possesses an approved waste footprippobamately 13.1 ha (Figure 4). As
noted in Section 1.1, the site operates under kyn{Sertificate of Approval #A612018
(Appendix B). No complaints concerning the opembf the Jones Road Landfill Site
were received by the City of Kenora over the peabd012 — 2014.

2.1 Operation Changes

The Jones Road Landfill is currently being operated filled in accordance to the
requirements established in the CoA as well aPtsgn and Operations Plan (Fenco
McLaren. 1997). There have been no significanhgka in operations, sequencing,
equipment, or procedures made or produced at tiesJ®oad Landfill. No operating
difficulties have been encountered over the coaf&912 — 2014. It is noted that the
City is currently looking into establishing a consfing operation at the Site to reduce the
input of organic wastes (i.e. yard wastes, leabavohips, etc). in 2014, the City
submitted an application to include these operatairthe Site, however, at the time of
report issuance, no approval has been granted.

2.2 Cover Requirements, Erosion Protection

Over the period of 2012 — 2014, cover material added as necessary to aid in grading
and site access. Dewatered sewage sludge waadaled to provide a relatively level
working surface. No erosion was noted in overptieod of 2012 - 2014, which is
expected given that the landfill is only in theanty of its lifespan (i.e., the volume of
material held within the waste cells is small ahtttie vertical height). Cover material
and erosion protection material is inspected retyutsy landfill staff.

3.0SUMMARY OF 2012-2014 MONITORING PROGRAMS

The 2012-2014 monitoring of ground water and serfaater was facilitated through the
collection of field measurements and water samijplelaboratory analysis by City of
Kenora staff. Ground water samples were collectéday and August, while surface
water samples were collected in May, August andkit Sediment samples were
collected in August of 2012.

The locations of the sampling stations monitorevben 2012 and 2014 are depicted
upon Figure 4. In May of 2013, the C of A was adeshto reduce the frequency of
sediment sampling from 5 to 10 years, and remolviegtén monitoring wells (10/7,
12/4, 6/14, 7/4, 8/22, 916, 2/17, 13/6, 13/14, 14/821, 15/5, and 15/17) from the
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sampling program. In addition, volatile organiasresremoved from the parameter list
for all monitoring wells except for well 2/9. Tladove changes to the sampling program
took effect at the start of the 2013 field seasbhe scope of the 2012 monitoring
program was based on the requirements outlindtkipitevious MINISTRY Certificate

of Approval. The details of the 2012-2014 monitgrprogram are summarized in

Table 2 below.

Table 1: Summary of the Required 2012-2014 Monitamg Programs

Monitor Location Annual Frequency Parameters
Ground Water (2012)
219, 2/13, 3/8, 4/6, 4/18, 5/17, 6/5, 6/14, 7 Auqust comorehensive list
16/15, 20/4, and 21/7 9 P
2/9, 2/13, 3/8, 416, 4/18, 5/17, 6/5, 6/14, 7
8/22,9/6,10/17, 11/4, 12/4, 13/6, 13/14, 14 - .
14/21, 15/5. 15/17, 16/15, 17/15, 19/16, 2( May & August indicator list & water levels
21/7, 22/5, 23/3, KGS-2 and 24/5
219, 2/13, 3/8, 4/6, 4/18, 5/17, 6/5, 6/14, 7
8/22,9/6,10/17, 11/4, 12/4, 13/6, 13/14, 14 Auqust VOC's
14/21, 15/5, 15/17, 16/15, 17/15, 19/16, 2( 9
21/7, 22/5, 23/3, and 24/5
Ground Water (2013 - 2014)
1/17, 2/9, 2/13, 3/8, 4/6, 5/17, 6/5, 11/4, 16 A ¢ h ive list
17/15, 19/16, 23/3, KGS-2 and 24/5 ugus comprehensive s
1/17, 2/9, 2/13, 3/8, 4/6, 5/17, 6/5, 11/4, 16 - .
17/15, 19/16, 23/3, KGS-2 and 24/5 May & August indicator list* & water levels
2/9 August VOC's
Surface Water (2012 — 2014)
SW-1, SW-2, SW_?;’n“T;XV_‘l and SW-5 (Aug August & October comprehensive list
SW-1, SW-2, SW-3 and SW-4 May indicator list
SW-2 and SW-3 May, August & October flow measurement
SW-2 August VOC's
Sediment (2012) **
SB-1, SB-2, and SB-R August major and minor inorganics
& grain size

* - Only locations where comprehensive sampleshatgequired for the August event
** - Sediment monitoring requirements were revige@very 10 years (next samples to be collected in
2021)
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3.1 Monitoring Program Omissions
3.1.1 Ground Water

Over the 2012 — 2014 monitoring period a numbemnaoiitoring well samples were not
available for analysis. According to the accompagyield notes, it was indicated that
over the period of monitoring, some wells wereaithut of service (i.e. damaged or not
working) or did not contain an adequate supply afevfor sample collection on one or
more occasion.

In 2012, samples were not collected from MW4/6, MY®4 MW20/4, and MW22/5 as
the field notes indicated that the monitoring welkre out of service due to becoming
damaged. It is noted that these wells have sieea bemoved from the monitoring
program and decommissioned, with the exception \8fa6, which was re-constructed
in the summer of 2013. Samples were also missorg MW5/17, MW11/4, MW10/17,
MW13/6, MW14/21, and MW18/6 due to limited waterdrsy conditions. It is noted that
these locations were subsequently removed frormtih@toring program due to
redundancy in data and / or the monitors contiguading dry.

The following omissions were noted in 2013 and 2&rh monitors required as part of
the revised monitoring program.

In 2013, dry conditions were also observed at MWW®111/4 for both sampling events,
while no sample was collected at MW24/5 in August tb damaged sample tubing.

In 2014, samples were not collected at MW5/17 dutine spring event due to a dry
conditions and MW24/5 was not sampled during thisngpevent due to damaged tubing,
which was subsequently repaired prior to the Augustitoring event.

In all instances where dry monitors were encoudtesinilar conditions were observed
historically.

3.1.2 Surface Water

Over the 2012 — 2014 monitoring period, some serfaater samples were not able to be
collected due to dry conditions during the sampéragnt. These include SW-3 in
August of 2012/2013/2014, SW-5 in May 2012/2013} &kV-5 in October 2013.
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3.2 Quality Assurance and Quality Control Results

As part of any routine sampling program, duplicsgieples should be collected and
analyzed for quality assurance purposes. Ovepéhied of monitoring, six quality
assurance/quality control (QA/QC) samples wereectld. The results were within
acceptable limits with only some minor exceptiorisol are summarized in Table 3.

Table 2: Summary of Notable QA/QC Variations

Location Occasion NH3-N COD TDS
MW16/15 May 2012 8.6 & 13 64 & 84
SW-5 August 2012 38 & 56
MW4/6 May 2014 74 & 100

* - all concentrations in mg/L

It should be noted that the results for the remaimiarameters for each duplicate sample
collected indicated very good correlation. It ddcaiso be noted that the inconsistencies
observed were relatively small, within historicahges and are notable mainly due to the
very minimal and un-impacted concentrations adlafilicate locations. As such,
although some inconsistencies are present, theaendication is that the majority of

the results are consistent and generally acceptdltie variance in COD could be
attributable to the fact that the bottles assodiatgh these parameters are not field
filtered. As such sediment within the sample lestttould result in some variance
between sample bottles.

In the future, it is suggested that field staffumesthat all duplicate samples are “split” to
minimize any potential natural variation in wateemistry.

3.3 Ground Water & Leachate (Schedule “F”)

During sampling over the monitoring period, watardl measurements were obtained by
City staff prior to any disturbance of the piezonwesurface within each monitor using

an electronic water level meter (accuracy of +2-@n) as per Condition 2.4, Schedule F,
of the current C of A. Ground water samples whentcollected following purging of at
least two borehole volumes of water from each nooimig well using dedicated check
valve pumps and tubing. All ground water sampbesrforganic analysis were also lab
filtered.

Maxxam Analytics Inc. in Mississauga completeddhalytical work from 2012 — 2014.
The laboratory provided all sample bottles, whigrevprepared with preservatives for
consistency, as required. Samples were maintémeablers with freezer packs and
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were delivered to the required laboratory withint@86 hours of collection. A summary
of the 2012 - 2014 analytical data is included ppAndix D.

3.3.1 Ground Water & Leachate Flow

Ground water measurements taken over the curremtoniog period were compared to
background data observed by Fenco during instatiaif several of the existing monitors
in 1996. As detailed in Appendix E, in many looas the maximum ground water
elevation value recorded over the 2012 -2014 mdngqeriod is below the value
recorded in 1996. However in general the mostntewater level data corresponds well
with the available background data, indicating traund water elevations in both the
overburden as well as the shallow bedrock haveiredaelatively stable. Observed
fluctuation in water table elevations over the seunf 2012 - 2014 generally fall within

1 m, with a few exceptions.

Active ground water flow occurs within the till arglconstrained by the bedrock surface,
which forms a physical barrier to further vertioaigration of ground water (i.e., like a
bathtub). Within the bog, low topographic religfsts, as indicated by a surface
elevation change of less than 2 m between the weast¢he small pond at SW-1 (a total
distance of ~750-800 m). For descriptive purpodesyater table elevations measured
at all ground water monitors in May of 2014 haverbacluded upon Figure 4. As can
be observed, the slope of the water table correspaell with the orientation of the local
topography, with large lateral hydraulic gradiemt¢surring at watershed boundaries (i.e.,
up to 0.24) and lower gradients occurring withia bog (i.e., as low as 0.001).

A watershed divide exists to the northeast of thetesfootprint, between monitors 2 and
13 (see Figure 4). This divide is due to a ristheelevation of the bedrock topography
related to the surrounding topographic highs toeidest, west, and north that exist beneath
the bog. Within this watershed divide, there isaega which is referred to as the
“saddle” area. The saddle represents a depressahedrock ridge that extends to the
northeast. Monitoring wells are located in anduacbthis feature (Figure 4 & 5) to
determine ground water flow directions and gradieiwith the exception of May 2007,
ground water elevations within the saddle have le¢®rated above those to the south by
at least 0.15 m since 2002, and was at least 0.d%am2012 - 2014 (Figure 5) indicating
there is a limited potential for leachate migratpast this feature. It is unclear as to why
the gradient reversed during May 2007. It is alsted that as a result of Ministry
concerns, more frequent measurements (at leastp@neaonth) were completed
throughout 2010 and 2011 with results appearingpteelate well to the historical
database (Figure 6).
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3.3.2 Background Ground Water Quality

The background ground water geochemistry at tieasitharacterized by relatively low
concentrations of most parameters (Table 5). Mbhwaters dissolve low quantities of
elements through reaction with the soil minerdisn is derived through chemical
weathering of soil and rock minerals and naturaflgurs at levels approaching or greater
than the Ontario Drinking Water Quality Standai@®WQsS). It is noted that elevated
TDS concentrations were noted during both sam@irents in 2014 with results greater
than the ODWQS limit of 500 mg/L. As there were carresponding elevations of any
other parameter, it is possible, these resultsimeagnomalous. As TDS is a general
indicator to the presence of elevated inorganisttuents in the water, the minimal
concentrations for the major ion chemistry doesmatch the elevated TDS
concentration.

Table 3: Background Chemistry

Ca Mg Na Cl Alk. S04 NH3-N TKN Fe Cond. TDS
OowDS 20 or 200 250 30-500 500 org N=0.15 0.3 500
Overburden
# of samples 44 44 44 42 44 42 44 44 44 44
Maximum 37 10 11 17 130 11 6 13 248 828
Average 6.7 2.3 5.1 2.6 29 4.7 0.20 N/A 0.47 71 109
Minimum 2.0 0.8 2.0 0.5 9.0 0.5 0.03 0.014 31 10
STD 5.8 2.1 2.4 3.6 21.8 1.8 0.9 2.0 39 148
Bedrock
# of samples 18 18 18 17 18 17 18 10 18 18 18
Maximum 26 5.2 4.3 8 91 10 0.12 1 0.54 216 184
Average 22 4 4 2 80 3 0.06 0.46 0.08 161 120
Minimum 14 3 3 1 53 1 0.03 0.06 0.01 139 92
STD 3.1 0.6 0.3 1.9 10.3 2.0 0.02 0.3 0.1 16. 26.b

All values are given in mg/L. Overburden data acenfmonitors 11/4 and 12/4 and bedrock data is framitor 5/17.
(STD = standard deviation, nd = not detected, nfat=applicable, nt = not tested)

3.3.3 Leachate Quality

Leachate quality is controlled by the availabibfysoluble contaminants in the waste
pile, the residence time of infiltrating water hretwaste, and the physical conditions,
such as temperature, redox potential, and pH asahdgion. Compared to background
waters, leachate that is produced from landfill tedgpically possesses elevated
concentrations (x10 or more) of magnesium, sodpotgssium, iron, zinc, chloride,
alkalinity, ammonia, total kjeldahl nitrogen, comrtiuity, total dissolved solids and
phenols. Since municipal wastes have only beespaed for a short time, leachate has
not been created that will be substantially diffétdan background waters. The
acceptance of de-watered sewage sludge and comtizohiwwaste from the removal of
fuel tanks as well as the construction, demolitiod industrial waste the site received to
date may affect the parameters in the leachatelawdgradient water samples. High
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concentrations of total suspended solids (TSSgapéained by the lack of filtering of the
general chemical samples in the field.

The quality of ground water underlying the waste f@mnained consistent to very slightly
elevated (for certain inorganic compounds suchaéswom and alkalinity) compared with
the background ground water geochemistry. ODWQSmated to be exceeded for
alkalinity, DOC, iron, manganese, TDS at a few tmees in or immediately surrounding
the active waste area (MW23/3, 24/5, KGS/2, 1//Ajhough most likely associated
with leachate generation, these concentraitionsareiewed as a concern at this point
given their relatively low and inconsistent conecatibns, as well as the fact they are not
seen to be elevated at any downgradient locatiangte leachate presence.

3.3.4 Downgradient Ground Water Quality

As in previous years, the 2012 - 2014 analyticé di® not indicate that leachate
generation from the waste has resulted in impagtdand water quality either
immediately downgradient of the waste or at anthefother monitors installed within
the Contaminant Attenuation Zone (CAZ). Sincel#mslfill commenced operation in
the spring of 2001, the concentrations of paramettall downgradient monitoring
locations have remained at or very slightly aboaekiground levels, as can be observed
in the time series graphs provided in Appendix F.

A suite of volatile organic compounds (VOC's) waslgzed at selected locations during
sampling in August 2012as per Condition 2.3(b) di€lule F, while samples in 2013
and 2014 were limited to MW2/9 and SW-2. No detexst for any parameters were
noted during this monitoring period. A summaryefected VOCs between 2001 and
2014 can be found in Appendix G.

3.4 Surface Water (Schedule “C”)

City staff collected surface water samples in Maygust and October of 2012, 2013,
and 2014, with Maxxam Analytics Inc. in Mississawganpleting the analytical work.
The laboratory provided all sample bottles, whigrevprepared with preservatives for
consistency, as required. The samples were keqatdlers with freezer packs and were
delivered to the laboratory within 24-36 hours ofiection. The 2012-2014 analytical
data have been summarized and are included in Alppéh
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3.4.1 Surface Water Flow

Surface water from the area of the waste flowsnior@heasterly direction through a large
bog/wetland complex before eventually dischargimig a pond at the west side of the
Jones Road Culvert (SW-1) that serves as the heéabnat an unnamed creek.
Discharge into the pond from the bog includes Isottiace flow and interflow within the
peat.

From the pond, the creek flows beneath the roadgwayin a northeasterly direction for
approximately 700 m, before turning southward arehaially discharging into a further
bog/wetland complex south of a logging road ab@® ® upgradient of Morgan Lake
(SW-2). Along its route, the creek is discontinsi@s it passes through various bogs,
wetlands, and beaver ponds. Periodic discharge tine Lunch Lake sub-watershed
commingles with flow in the creek, providing addital flow at SW-2.

Approximately 150 m northeast of the waste footpadepression is noted in the
landscape, known locally as the “saddle”. Thisakows a portion of surface drainage
to migrate into Crystal Bay during spring freshetroresponse to large precipitation
events. Crystal Bay is located approximately 35@anth of the waste cells. Figure 2
shows the site’s hydrologic features.

Estimates of stream flow were made by City Sta\&t-1, SW-2, SW-3, and SW-4
during the May and October sampling periods ari8\Veitl, SW-2, SW-3, SW-4 and SW-
5 during August, as per Condition 2.4, Scheduld B@current C of A. Flow velocity
measurements are summarized in the following taBkein previous years, flows are
shown to be low and intermittent.

Table 4: Surface Water Flow Data

Velocity (m/sec)

Location 2012 2013 2014

May | Aug Oct May | Aug Oct | May | Aug | Oct
SW-1 0.18 0 0.24 0.18 0 0 0 0 0
SW-2 0.06| 0.06 0.24 0.3( 0.08 0.06 0.12 0J03 0.3
SW-3 0 0 0 - 0 0 0 0 0
SW-4 0 0 0 - 0 0 0 0 0
SW-5 - 0.02 - - 0 - - 0 -
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Although the flow data collected is limited, itapparent that there is a consistent
increase in flow between SW-1 and SW-2. This iasesin flow would indicate that
surface water contributions outside of the langhidperty are providing attenuation
through an increased dilution potential in the dstneam feature.

3.4.2 Surface Water Quality

Surface water quality data obtained over 2012 -204% compared to the background
quality data obtained at SW-1 and SW-2 prior todbestruction of the site in 2000, as
well as to the Provincial Water Quality Objecti@3WQO). In general, the surface
water quality is good and falls within the limitstbe PWQO, with the exception of iron,
total phosphorus, and phenols. However, it wasdttat concentrations are consistent
with background concentrations and likely indicatof the shallow and stagnant nature
of these locations where sediment entrainment raagecelevations of these parameters,
especially iron, while natural decay of organic enas is attributed to the elevated total
phosphorus concentrations.

As no impacts were observed at any ground wateitororg locations downgradient of
the waste, and the composition of waste currergpodited at the site would not have
generated a plume of sufficient size and strergytffect these locations, given the short
residence time at the site, natural sources arevieel to be the most likely source.

Boron values have been steadily increasing at et the past ten years. Elevated
levels of boron above the PWQO began as an isolatee in 2008, however it has been
consistently measured above the PWQO at SW-1 begodriod of 2012 — 2014.
Although these values are increasing, they argetoabove the action level of 1.0 mg/L
according to the trigger mechanism in place. Bamoes at SW-1 should be carefully
watched going forward and any potential triggereedances need to be reviewed
relative to other leachate indicator parametemsealls as the downstream concentrations
(SW-2).

A time-trend analysis of selected leachate parameateéSW-1 since 1996 is included in
Appendix I. The developing geochemical databadkigrating a slight increasing trend
for select typical leachate related parametersichol alkalinity, conductivity, boron and
sulphate The elevations or these parameters specificadlyat surprising as they are
reflective of construction and demolition wastes. (gypsum [calcium sulphate]
wallboard). The boron is likely derived from boscid, which is added to gypsum board
to increase the strength of the material, redudghwand provide better adhesion of the
paper to the board. With the addition of municiwaktes over the last few years, a close
watch will be kept on other parameters such asid@@nd ammonia, which are good
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indicators or municipal wastes. As most leachadicator parameters have remained at
relatively low concentrations, these values areseen as an issue at this time. As well,
these parameters have limited potential for enviremtal impacts unless they reach very
high levels. A similar time-trend analysis for XNrdicates the same general trend
observed at SW-1 has begun in 2008, however toch smaller degree. These
increasing trends indicate that possible impacts fconstruction, demolition and
industrial waste fill are most apparent in the aresest to the waste area (SW-1), while
impacts are reduced further away from the footpnndticating attenuation. This is most
evident in the boron concentrations which exceedJ@/Mt SW-1, but are an order of
magnitude lower at SW-2. SW-3 is a backgroundtioa that receives water from the
Lunch Lake watershed and it shows increased raagyell, although not to the same
degree.

SW-4 & SW-5 are further downstream locations whielee not surprisingly shown no
measurable leachate impacts indicating that atémiprocesses downstream of the
landfill continue to be active and sufficient tadaglss surface impacts observed a short
distance downstream of the landfill SW-1.

3.5 Trigger Mechanism Assessment

The Trigger Mechanism and Contingency Plan forSie was revised and submitted to
the Ministry in 2014 for their review and commeiithe purpose of this update is to
provide a more appropriate trigger mechanism agprbased on the current data set
which now has 12 years of seasonal geochemical da@achate quality data is now
better understood with the landfill recently begnto accept municipal wastes in 2009.

Similar to the original plan, both surface and grwater monitoring locations were
targeted. The targeted parameters and assodiaggertconcentrations for ground water
are summarized in the following table.

Table 5: Proposed Trigger Limits — MW3/8

Trigger Limit at
Parameter ODWQS Background * %/IQWS /8 %
Chloride 250 2.2 126
TDS 500 147 324
Alkalinity 500 68 284

It is noted that all concentrations at MW3/8 faegh parameters have been less than 75%
of the associated criteria for the period of recenth all concentrations for the reporting
period (2012-2014) noted to be less than 50%.
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Similar trigger limits were also created for sudaeater at SW-2, as well as an action
criteria at SW-1, which is in place to provide datgial review of the geochemical data to
assess any potential trends prior to trigger liléigg exceeded at SW-2. The criteria

established is summarized in the following table.

Table 6: Proposed Surface Water Trigger Limits

Typical Landfill | SW Background | Action Level at | Trigger Limit at
Parameter Leachate (SW-3) SW-1 SW-2*
Chloride 1000 1.9 158 187
Boron 5 0.02 0.8 0.2
Ammonia
(unionized) 5 0.0005 0.8 0.02

It is noted that both chloride and un-ionized ammadmave both show to be well below
their associated criteria at both locations (<45&tiiJe boron has shown to be much
more elevated (as discussed in Section 3.4), witicentrations (0.81 mg/L — August
2014) near the action level (1.0 mg/L) at SW-1thAugh slightly elevated at SW-2

(0.1 mg/L — August 2014), the boron concentratiamsshown to be greatly reduced
from SW-1, indicating attenuative processes area@ctAs well, given the other leachate
indicator parameters are not showing similar eldétvels in the surface water at SW-1
or SW-2, the elevated boron is not reflective tdrge scale leachate trend. However,
these trends will be monitored closely over thet tiesee years as the leachate signature
at the site evolves with an increased waste volume.

3.6 Sediment (Schedule “D”)

In 2012, City staff collected sediment quality séespn August Flat three locations as
specified in the current C of A (i.e., SB-1, SBflé&EB-R). As noted previously, in
2013, the frequency of sediment sampling was aeljuist every ten years. After 2012,
the next sediment sampling event is not requirgd 2021. The 2012 analytical data
have been summarized in Appendix J.

The analytical data obtained from each of the saswere compared to the criteria
outlined in,Guidelines for the Protection and Management ofaligulSediment Quality
in Ontario (MOE, 1993). Of the seventeen required parameatetsa single parameter
exceeded in 2012 for either the lowest effect I€udt.L.) or severe effect level (S.E.L.).

Grain size analysis was performed on the sedingnpkes in 2012. The results are
located in Appendix J. Samples indicate that tA& &d SBR are sands, while SB2 is
noted to be silt. The results are somewhat sirtvléinose found in previous years.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

15



3.7 Biological Effects (Schedule “E”)

Benthic invertebrate monitoring was conducted f&080 to 2003. The need for
continued or additional benthic monitoring is netessary, since the minimum of three
(3) years of sampling, as stated in the C of A, lbeen fulfilled. As requested during the
2013 Ministry inspection, the data from these prasistudies has been included as an
appendix for completeness (Appendix .

3.8 Landfill Gas (Schedule “G”)

Landfill gas was previously required accordinghte € of A Schedule “G” on a bi-
monthly basis during frozen ground conditions aundrterly during all other periods at
the two proposed landfill gas monitors outlinedhia SNC-Lavalin monitoring plan
(September, 1999). Landfill gas was removed frioenmonitoring program as
documented in the Ministry document dated April 2313, however, as required in the
letter, the monitoring locations were maintainedfédure use.

Although the potential for methane generation hassiased with the commencement of
domestic waste deposition at the Site in 2009lithiged size of the waste mound and
relative small waste acceptance rate would stilitithe methane generation at the Site.
As well, the geochemical signature of the landiéi¢ichate, which is most notable at
MW1/17 (downgradient edge of waste) and MW23/3 (ftadf waste) still has a
relatively weak and variable leachate signaturé whitioride concentrations less than
150 mg/L. Elevated ammonia and DOC concentratomeslso developing, which
indicate anaerobic conditions are beginning to kigydikely the result of the acceptance
of domestic wastes at the Site. Given this newelyetbping trend, significant methane
production has not likely yet developed at thispdiowever, will be assessed as part of
the next annual report, which is to be submitte@dmh8. This time frame is deemed to be
appropriate given the remoteness of the Site lithgégpotential for risk to surrounding
residents. However, if a significant increasirentl in leachate concentrations develops
in the interim, the City will conduct a round of thane measurements to document
landfill gas concentrations such that an assessragatding re-instatement of
measurements as part of the monitoring prograradessary.

3.9 Geotechnical Monitoring (Schedule “H”)

Shear testing was completed by Eng-Tech Inc. ir 2Ghin the east side of Cell A. The
purpose of the testing was to determine the instigar strengths and pore water
pressures along the east side of the landfill @eoto confirm previous geotechnical
information obtained in 2009. Eng-Tech drilledf@d) boreholes along/ Eng-Tech also
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installed two (2) vibrating wire piezometers witl@ach borehole as per Schedule H of
the C of A.

According to the Eng-Tech report, the in-situ stetegngth values obtained in 2014
ranged from 20 to 31 kPa and are above the minineeommended 5.5 kPa value by R.
Kerry Rowe Inc. in their repoKenora Landfilldated February 21, 1997, Eng-Tech
concluded that based on the soil stratigraphy bedlhear strength values obtained on
site, the 2014 results are in compliance with #lees as stated in the previous
geotechnical evaluation in 2009. Eng-Tech alsgastip the loading as recommended in
the R. Kerry Rowe Inc (1997).

The complete Eng-Tech report can be found in Appelkd

4.0PROPOSED 2015 -2017 MONITORING PROGRAM

It is recommended that the 2015 — 2017 monitorimg@m for the City of Kenora Jones
Road Landfill site remains the same as the 201¢grpm, which should follow the

current C of A No A612018. The 2015 — 2017 progmaciudes the monitoring of

ground water levels and collection of ground andese water samples as outlined in the
following table.

Table 7: Summary of the Required 2015-2017 Monitamg Programs

Monitor Location Annual Frequency Parameters
Ground Water
1/17, 219, 2/13, 3/8, 4/6, 5/17, 6/5 and 16/ August comprehensive list
1/17, 2/9, 2/13, 3/8, 4/6, 5/17, 6/5, 11/4, 16 — .
17/15, 19/16, 23/3. KGS-2 and 24/5 May & August indicator list* & water levels
2/9 August VOC's
Surface Water
SW-1, SW-2, SW_?:)’n“T;XVA and SW-5 (Aug August & October comprehensive list
SW-1, SW-2, SW-3, SW-4 and SW-5 May indicator list
SW-2 and SW-3 May, August & October flow measurement
SW-2 August VOC's

* - Only locations where comprehensive sampleshatgequired for the August event
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As per the Ministry letter dated April 24, 2013 @endix B), sediment sampling is to
remain in the monitoring program, however the fezgry of sample collection has been
reduced to every 10 years with the next samplego@iquired in 2021. However, it is
also stated that if annual surface water sampl&é&organ Lake or Crystal Bay show a
significant increase in metal concentrations thensediment sampling should be
repeated in 2016 and therafter every five yeam@seB on the information outlined in
Section 3.4, there does not appear to be a signifiacrease in metal concentrations, so
it is therefore recommended that sediment samplamginue with the current sampling
frequency of once in every ten years. Based anitifiormation, the next sediment
sample collection should occur during the 202Xdfsddason.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Operation of the City of Kenora Jones Road Landii# is in compliance with the C of
A and is performed as designed. The site is regtorg any adverse impacts on the
surrounding environment. Therefore there are gairements for any mitigation /
remedial measures based on the existing site peafure data compilation.

Currently, limited impacts to the ground water negiare observed only within either the
landfill footprint or at monitors situated immedigt downgradient of the waste cells. In
addition, only minor impacts were observed at S{¢ldsest to fill area), which are
assumed to be a result of the construction/deronldnd sewage sludge waste and the
recent addition of municipal waste. Slight watealty impacts were also measured at
SW-2 and SW-3 although to a much lesser degreeathserved at SW-1.
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APPENDIX B

MOE Correspondence and Certificates of Approval

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



APPENDIX C

Annual Waste Quantities

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



2014 Waste Values

Waste Volume (tonnes)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec | TOTAL
Collected Material
Garbage 616.5 442.7 551.5 638.5 764.4 644.5 678.5 666.8 601.7 647.8 503.0 660.6 7416.6
Construction and demolition waste 253.0 338.6 407.4 467.7 11227 | 1055.7 | 1022.4 9729 | 1,2238 | 866.6 5705 | 1,257.6 | 9,558.9
Contaminated waste 0.0 643.3 2.5 0.0 15.6 2.3 23.9 0.0 562.4 0.3 0.0 0.0 1,250.4
Sewage sludge 196.3 223.0 293.6 301.7 298.0 195.1 207.6 133.8 208.2 198.0 242.2 179.8 2,677.1
Ash 264.6 223.7 268.2 314.4 279.5 248.2 236.1 251.5 262.0 190.2 260.4 286.4 3,085.1
Asbestos 0.9 0.6 0.0 1.0 0.4 7.8 0.0 0.0 0.9 0.4 4.3 1.2 17.4
Woodchips 0.9 0.0 0.5 131 46.0 37.2 61.3 45.7 33.3 447 8.8 1.1 2925
Collected TOTAL | 24,298.0
Diverted Material
Recycles 150.9 100.8 112.6 126.7 140.5 128.2 119.7 130.2 134.9 129.3 111.2 107.0 1,492.0
Scrap metd 59 9.2 4.6 12.3 25.1 17.9 16.9 20.3 14.0 13.6 7.2 58 152.9
Electronics 49 10.0 0.0 51 10.7 19.7 14.2 53 10.3 8.9 12.8 9.0 110.8
Diverted TOTAL 1,755.7
GRAND TOTAL | 26,053.7




Municipal Solid Waste quantities collected in tonnes for 2013

January [February| March April May June July August | September October | November | December| Total
Garbage 553 492 501 655 768 780 868 887 653 672 556 585 7,970
C&D 333 295 339 446 644 691 714 709 832 935 850 248 7,035
Recycles 140 94 109 126 110 129 168 137 121 135 104 94 1,468
Scrap metals 3 3 4 9 21 24 18 19 18 12 9 4 144
Contaminated Waste 0 3 6 41 398 0 9 58 9 1,507 0 0 2,030
Sewere sludge 211 204 241 192 286 132 237 194 204 268 130 149 2,447
Ash 238 305 262 298 282 180 214 245 199 254 200 258 2,934
Electronics 5 5 6 0 5 14 15 5 11 0 21 5 93
Asbestos 0 0 1 0 0 0 3 1 0 1 2 4 13
Woodchips 1 1 1 7 50 44 76 47 33 45 9 1 313
Total 1,484 1,403 1,470 1,773 2,565 1,994 2,321 2,300 2,080 3,829 1,880 1,347 24,445




Solid Waste Quantities 2012 in Tonnes

Scrap Contaminated Sewarage Wood

Month Garbage C&D Recycles Metals Waste sludge Ash Electronics Asbestos chips Total
January 508 277 110 8 149 173 157 7 0 0 1,390
February 436 323 122 7 136 221 256 0 0 1 1,501
March 570 692 134 10 30 188 245 5 0 11 1,885
April 554 737 88 17 103 161 250 0 0 32 1,943
May 669 618 135 15 15 238 239 6 0 50 1,985
June 682 725 130 13 9 228 184 6 0 66 2,043
July 793 656 149 18 0 143 169 0 0 41 1,969
August 841 626 162 17 19 183 173 18 1 43 2,084
September 561 791 127 12 93 138 243 6 0 39 2,009
October 644 891 137 15 0 208 264 0 0 30 2,190
November 555 504 101 6 691 182 283 21 0 15 2,359
December 452 302 106 5 0 106 212 0 1 3 1,186
Total 7,265 7,142 1,502 142 1,244 2,170 2,676 69 2 333 22,545




Municipal Solid Waste quantities collected in tonnes for 2013

January [February| March April May June July August | September October | November | December| Total
Garbage 553 492 501 655 768 780 868 887 653 672 556 585 7,970
C&D 333 295 339 446 644 691 714 709 832 935 850 248 7,035
Recycles 140 94 109 126 110 129 168 137 121 135 104 94 1,468
Scrap metals 3 3 4 9 21 24 18 19 18 12 9 4 144
Contaminated Waste 0 3 6 41 398 0 9 58 9 1,507 0 0 2,030
Sewere sludge 211 204 241 192 286 132 237 194 204 268 130 149 2,447
Ash 238 305 262 298 282 180 214 245 199 254 200 258 2,934
Electronics 5 5 6 0 5 14 15 5 11 0 21 5 93
Asbestos 0 0 1 0 0 0 3 1 0 1 2 4 13
Woodchips 1 1 1 7 50 44 76 47 33 45 9 1 313
Total 1,484 1,403 1,470 1,773 2,565 1,994 2,321 2,300 2,080 3,829 1,880 1,347 24,445




Solid Waste Quantities 2012 in Tonnes

Scrap Contaminated Sewarage Wood

Month Garbage C&D Recycles Metals Waste sludge Ash Electronics Asbestos chips Total
January 508 277 110 8 149 173 157 7 0 0 1,390
February 436 323 122 7 136 221 256 0 0 1 1,501
March 570 692 134 10 30 188 245 5 0 11 1,885
April 554 737 88 17 103 161 250 0 0 32 1,943
May 669 618 135 15 15 238 239 6 0 50 1,985
June 682 725 130 13 9 228 184 6 0 66 2,043
July 793 656 149 18 0 143 169 0 0 41 1,969
August 841 626 162 17 19 183 173 18 1 43 2,084
September 561 791 127 12 93 138 243 6 0 39 2,009
October 644 891 137 15 0 208 264 0 0 30 2,190
November 555 504 101 6 691 182 283 21 0 15 2,359
December 452 302 106 5 0 106 212 0 1 3 1,186
Total 7,265 7,142 1,502 142 1,244 2,170 2,676 69 2 333 22,545




APPENDIX D

Ground Water Quality Data

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Ground Water Monitoring Data

Monitor | Date | QA/QC As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
1/17 6/1/2001 0.019 0.205 25.2 0.20 2.6 6.6
8/1/2001 0.001 0.011 0.021 27.8 < 0.001 0.002 <0.001 0.14 < 0.001 2.6 7.0 0.008
5/9/2002 <0.001 | 0.037 26.1 0.14 5.9
8/6/2002 0.002 0.003 0.045 30.3 <0.001 | <0.001 | 0.0040 0.46 <0.001 3.1 6.8 0.020
8/6/2003 <0.002 | 0.007 0.021 23.9 |<0.0001| <0.005 | <0.0005| <0.03 | <0.00005 2.6 5.4
5/26/2004 <0.01 0.023 26.1 <0.01 6.2
5/16/2006 <0.02 0.03 24.1 <0.02 54
8/29/2006 0.002 | <0.02 25.0 [<0.0001| <0.005 [ <0.001 [ <0.02 | <0.0001 3.0 5.6
5/15/2007 <0.02 0.03 24.5 <0.02 54
8/18/2009 <0.001 | <0.01 0.019 26.0 | <0.0001 [ <0.005 | <0.001 <0.1 3.0 5.6
18/05/2010 29.2 2.9 6.5
25/08/2010| Limited Sample 0.044
5/31/2011 no sample
8/23/2011 <0.001 | <0.01 0.023 32.0 | <0.0001 [ <0.005 | <0.001 <0.1 3.6 7.2 0.034
5/16/2012 0.11 0.04 95.7 9.3 16.6
8/29/2012 <0.001 0.69 0.03 130 | <0.0001 | <0.005 | <0.001 42 <0.0001 7.5 27.0 4.1
5/22/2013 0.4 0.0 162 68 329
8/27/2013 <0.2 0.6 0.025 187 <0.005 <0.01 <0.02 74 <0.0001 10.0 39.7 2.74
5/20/2014 1 0.11 290 58 58.0
8/19/2014 <0.001 0.11 0.042 55 <0.001 | <0.005 | <0.001 14 <0.0001 5.5 12.0 0.61
Monitor Date QA/QC Na Pb Zn Cl- NO2-N NO3-N SO4 pH alk42 NH3-N | DOC | Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L uS/cm
1/17 6/1/2001 3.6 0.4 <0.1 13.5 8.07 86 <0.10 1.1 207
8/1/2001 3.2 <0.001 | 0.001 <0.10 1.7 8.10 90 <0.10 1.3 202
5/9/2002 2.7 3.1 <0.1 15.1 8.19 80 <0.10 2.0 196
8/6/2002 4.0 <0.001 | 0.036 7.7 <0.05 <0.03 145 8.17 144 <0.10 15 202
8/6/2003| 4.9 < 0.0005| < 0.005 0.7 <0.2 <0.2 18.8 8.09 71 0.11 1.4 188
5/26/2004 4.4 0.5 <0.2 16.4 8.17 80 0.16 1.5 184
5/16/2006 34 3 <0.2 21 8.10 78 0.08 1.6 198
8/29/2006 3.0 < 0.0005| < 0.005 4 <0.01 <0.1 24 8.10 76 0.08 1.7 185
5/15/2007 6.5 5 <0.1 23 7.70 72 <0.05 1.7 221
8/18/2009 2.7 <0.0005 | <0.005 4 <0.01 <0.1 26 7.30 74 0.09 2.1 203
18/05/2010 35 11 38 7.90 56 0.06 1.3 242
24/08/2010 9.6 <0.0005| 0.016 9 <0.1 <0.1 36 7.40 99 3.1 344
5/31/2011 no sample
8/23/2011 3.4 <0.0005 | <0.005 14 <0.1 <0.1 46 7.78 56 <0.05 1.8 263
5/16/2012 9.7 6 <0.1 37 7.12 280 0.95 9.2 600
8/29/2012 20 <0.0005 | 0.0066 19 0.067 <0.1 88 6.79 380 1.5 26 910
5/22/2013 23.7 36 <0.1 20 7.29 500 34 42 1100
8/27/2013 40.9 <0.05 <0.01 66 <0.01 <0.1 <1 7.07 640 3.3 80 1400
5/20/2014 84 110 <0.1 <1 6.92 1100 15 77 2000
8/19/2014 10 <0.0005 | <0.005 18 <0.01 <0.1 32 7.36 170 1.3 5.2 450
Monitor Date QA/QC ThTDS | TKN Total P | COD BOD TSS Phenols | Field pH |Field Cond
ODWQS - 500 6.5-8.5
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L uS/cm
1/17 6/1/2001 20 22
8/1/2001 249 0.09 < 0.005 <20 <1 <0.001 8.20 70
5/9/2002 81 <20 <1 2 8.00 110
8/6/2002 140 <0.05 <20 <1 2 <0.001 8.10 150
8/6/2003 100 0.12 2.60 8 <0.5 3690 < 0.001 7.90 160
5/26/2004 122 15 7.30 40
5/16/2006 143 <4 <2 7500 8.10 200
8/29/2006 135 0.3 18 14 <2 <0.001 8.85 183
5/15/2007 138 <4 <2 4.07
8/14/2007| Under water
8/18/2009 128 0.8 0.7 26 <0.001 8.13 204
18/05/2010 116 21 7.90
25/08/2010 166 7.40
5/31/2011 no sample
8/23/2011 214 0.5 0.07 11 <2 0.001 6.47 276
5/16/2012 364 69 6.80 818
8/29/2012 800 3.9 0.14 150 0.016 6.72 1354
5/22/2013 824 220 6.73 1203
8/27/2013 1140 5.7 0.19 280 69 240 0.27 7.04 1642
5/20/2014 1290 300 6.93 1114
8/19/2014 264 1.5 0.037 35 13 0.012 6.88 2630
Notes: Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor |  Date | QA/QC As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
2/9 6/1/2001 0.038 0.303 24.1 0.29 5.4 7.2
8/1/2001 <0.001| 0.016 0.057 274 | <0.001 [ 0.004 | <0.001 0.07 < 0.001 5.4 7.7 0.019
8/6/2002, <0.001| 0.017 0.084 26.4 | <0.001 | 0.001 0.0090 1.12 <0.001 6.3 7.1 0.043
8/6/2003 <0.002| 0.021 0.062 25.3 | <0.0001| <0.005 | <0.0005| <0.03 | <0.00005 7.4 6.4
5/26/2004] 0.020 0.061 26.8 <0.01 7.1
8/24/2004| <0.002| 0.015 0.055 26.9 | <0.0001| <0.005 | <0.0005| <0.03 < 0.0001 5.3 6.4 0.024
8/3/2005, 0.022 0.061 26.0 <0.05 7.0
9/1/2005) <0.001| 0.024 0.059 29.0 | <0.0001| <0.005 | 0.0023 | <0.05 | <0.0001 6.6 7.4 0.018
5/16/2006 <0.02 0.06 25.1 <0.02 6.3
8/29/2006 <0.001| 0.018 0.064 27.0 | <0.0001| <0.005 | <0.001 | <0.05 < 0.0001 5.6 6.4
5/15/2007 <0.02 0.06 26.2 <0.02 6.4
8/14/2007 <0.001| 0.015 0.075 30.0 | <0.0001| <0.005 | <0.001 | <0.05 < 0.0001 6.6 7.6 0.027
5/21/2008 0.02 0.07 25.9 <0.05 6.3
8/19/2008 <0.001| 0.02 0.064 26.0 | <0.0001| <0.005 | <0.001 | <0.05 | <0.0001 5.5 7.4 0.025
5/19/2009 <0.02 0.06 24.9 <0.02 6.2
8/18/2009 <0.001 | 0.018 0.071 25.0 | <0.0001 | <0.005 | <0.001 | <0.001 5.7 6.3 0.021
18/05/2010 <0.02 0.07 26.6 <0.001 6.4
24/08/2010 0.001| 0.021 0.091 26.0 |<0.0001 | <0.005 | <0.001 [ <0.001 | <0.0001 6.3 6.3 0.016
5/31/2011 0.02 0.06 28.5 <0.05 6.6
8/23/2011 <0.001 0.014 0.074 28.0 |<0.0001 <0.005 [ <0.001 <0.1 <0.0001 5.7 6.9 0.026
5/16/2012 <0.02 0.08 28.5 <0.02 6.7
8/29/2012 <0.001 0.023 0.081 28.0 |<0.0001 <0.005 [ <0.001 <0.1 <0.0001 6.0 7.2 0.022
5/22/2013 0.02 0.078 28.9 0.03 7.0
8/27/2013 <0.2 0.03 0.082 28.3 <0.005 <0.01 <0.02 <0.02 <0.0001 6.0 6.9 0.03
5/20/2014 0.02 0.081 29.0 <0.02 7.2
8/19/2014 <0.001 0.02 0.078 27.0 <0.001 | <0.005 [ <0.001 <0.1 <0.0001 5.8 6.8 0.019
Monitor Date QA/QC Na Pb Zn Cl- NO2-N | NO3-N S04 pH alk42 NH3-N [ DOC [ Th Cond
OoDWQS - 200 0.01 5] 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L pSlcm
2/9 6/1/2001] 8.8 1.3 <0.1 9.7 8.24 106 <0.10 0.9 227
8/1/2001 8.1 <0.001 | 0.002 <0.10 0.1 7.92 100 <0.10 0.6 216
8/6/2002, 9.0 0.0060 | 0.047 13.5 <0.05 <0.03 9.1 8.23 125 0.06 0.5 222
8/6/2003 7.4 <0.0005| <0.005| <0.5 <0.2 <0.2 11.4 8.06 96 0.14 0.8 220
5/26/2004| 7.8 <0.5 <0.2 11.2 8.24 100 0.11 0.9 209
8/24/2004] 6.9 0.0010 [ 0.021 <05 <02 <0.2 12.2 8.16 101 009 0.7 216
8/3/2005) 8.0 <1 <0.2 12.3 8.25 105 0.05 0.8 208
9/1/2005, 11.0 | <0.0005| 0.062 <1 <03 <0.2 <1 8.16 109 0.08 0.9 209
5/16/2006 7 1 <0.2 12 8.20 111 0.07 0.7 226
8/29/2006 6.9 < 0.0005| <0.005 2 <0.01 <0.1 11 8.20 115 0.17 0.9 216
5/15/2007 7 <1 <0.1 11 8.00 111 0.11 1.2 234
8/14/2007 7.6 < 0.0005| < 0.005 1 0.02 <0.1 12 8.10 113 0.13 1 218
5/21/2008 6.8 2 0.1 13 8.20 106 0.06 0.7 223
8/19/2008 7.3 < 0.0005| <0.005 1 <0.01 <0.1 10 8.30 106 0.08 11 225
5/19/2009 7 <1 <0.1 11 7.30 105 0.10 0.8 224
8/18/2009 6.8 <0.0005 | <0.005 <1 <0.01 <0.1 13 7.60 108 0.09 13 221
18/05/2010 7.2 1 11 8.10 103 0.05 0.8 225
24/08/2010 7.3 <0.0005 | <0.005 <1 0.01 <0.1 12 8.20 107 <0.05 08 228
5/31/2011 6.7 <1 11 8.24 103 0.15 0.9 224
8/23/2011 7 <0.0005 | <0.005 <1 <0.01 <0.1 10 8.14 106 0.1 1.2 223
5/16/2012 7 <1 <0.1 9 7.94 110 <0.05 0.95 230
8/29/2012 7.2 <0.0005 | <0.005 <1 0.034 <0.1 8 7.78 110 0.11 1.8 230
5/22/2013 7.8 1 <0.1 10 8.10 110 0.19 11 230
8/27/2013 7.2 <0.05 <0.01 1 0.018 <0.1 8 8.14 110 0.19 1.5 230
5/20/2014 8.1 3 <0.1 15 7.84 110 0.22 11 220
8/19/2014 7.2 <0.0005 | <0.005 2 <0.01 <0.1 15 8.07 100 0.21 3 230
Monitor Date QA/QC ThTDS| TKN Total P [ COD BOD TSS Phenols | Field pH| Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L uS/icm
2/9 6/1/2001 86 31
8/1/2001 270 0.08 | <0.005| <20 <1 < 0.001 8.20 90
8/6/2002, 120 <0.05 <20 <1 2 <0.001 8.20 160
8/6/2003 152 0.22 <0.05 5 <05 4600 < 0.001 7.90 190
5/26/2004] 134 12 7.30 320
8/24/2004| 126 0.15 0.18 <5 <0.001 8.10 NA
8/3/2005, 105 7 <3 2500 6.80 190
9/1/2005) 212 0.30 3.72 4 0.0010 7.10 190
5/16/2006 150 <4 <2 3900 8.00 230
8/29/2006 150 0.4 0.44 <4 <2 8.88 211
5/15/2007 157 <4 <2 8.72
8/14/2007 150 0.6 0.43 <4 <2 <0.001 8.03
5/21/2008 148 <4 <2 4000 8.45
8/19/2008 150 13 1.3 <4 <2 <0.001 8.83
5/19/2009 140 5 8.85 294
8/18/2009 140 0.5 0.43 12 <0.001 8.52 218
18/05/2010 156 8.10
25/08/2010 144 0.5 0.46 5 <0.001 8.20
5/31/2011 146 <4 8.11 226
8/23/2011 160 <1 1.2 <4 <0.001 5.98 230
5/16/2012 130 7.2 8.10 230
8/29/2012 170 0.28 0.38 <8 <0.001 8.05 297
5/22/2013 168 4.8 8.00 270
8/27/2013 162 0.64 6.1 5.5 <2 12000 | <0.001 8.21 236
5/20/2014 192 15 6.59 220
8/19/2014 186 3.4 6.7 23 <2 0.0011 8.63 253
Notes: Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor | Date | QA/QC As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
2/13 6/1/2001 0.027 0.107 19.7 0.44 5.4 6.6
8/1/2001 <0.001 | 0.018 0.021 21.2 <0.001 0.003 < 0.001 0.07 0.001 5.4 6.7 0.029
5/7/2002 0.027 0.028 24.0 0.06 6.7
8/6/2002 <0.001 | 0.024 0.038 22.9 <0.001 0.001 0.0050 0.42 < 0.001 6.2 6.8 0.048
5/21/2003 0.030 0.029 24.2 <0.01 6.9
8/6/2003| <0.002 | 0.024 0.035 23.1 < 0.0001| <0.005 [ <0.0005| <0.03 < 0.00005 5.8 6.9
5/26/2004 0.030 0.031 24.1 <0.01 7.5
8/24/2004 <0.002 | 0.018 0.028 235 < 0.0001| <0.005 [<0.0005| <0.03 < 0.0001 5.5 6.8 0.032
8/3/2005 0.024 0.029 24.0 < 0.05 7.1
9/1/2005 <0.001 | 0.022 0.025 23.0 < 0.0001| <0.005 [ 0.0020 < 0.05 < 0.0001 6.0 6.9 0.020
5/16/2006 <0.02 0.02 23.0 < 0.02 6.7
8/29/2006 <0.001 | 0.022 0.028 27.0 <0.0001| <0.005 | <0.001 0.05 <0.0001 5.9 7.0
5/15/2007 0.03 0.03 23.9 < 0.05 7.0
8/14/2007 < 0.001 0.02 0.024 25.0 < 0.0001| <0.005 | <0.001 < 0.05 < 0.0001 6.3 7.8 <0.002
5/21/2008 <0.02 0.03 23.3 <0.05 6.7
8/19/2008 <0.001 | 0.025 0.025 22.0 <0.0001| <0.005 | <0.001 < 0.05 < 0.0001 5.4 8.0 0.019
5/19/2009 0.02 0.03 23.8 <0.02 7.0
8/18/2009 <0.001 | 0.018 0.071 25.0 <0.0001| <0.005 | <0.001 <0.02 5.7 6.3 0.021
5/18/2010 <0.02 0.02 23.3 <0.1 7.0
8/24/2010 <0.001 | 0.022 0.025 24.0 <0.0001 | <0.005 | <0.001 <0.1 6.0 7.2 0.015
5/31/2011 0.03 0.01 29.0 <0.05 7.9
8/23/2011 <0.001 0.018 0.021 24.0 <0.0001 | <0.005 | <0.001 <0.1 6.9
5/16/2012 <0.02 0.03 26.6 <0.02 7.4
8/29/2012 <0.001 0.027 0.024 24.0 <0.0001 | <0.005 | <0.001 <0.1 <0.0001 6.0 7.7 0.0061
5/22/2013 0.02 0.026 26.7 <0.02 7.6
8/27/2013 <0.2 0.03 0.023 25.9 <0.005 <0.01 <0.02 <0.02 <0.0001 6.0 7.4 0.01
5/20/2014 0.03 0.031 27.0 <0.02 8.1
8/19/2014 <0.001 0.024 0.025 24.0 <0.001 [ <0.005 | <0.001 <0.1 <0.0001 5.8 7.3 0.023
Monitor Date QAIQC Na Pb Zn Cl- NO2-N | NO3-N S04 pH alk42 NH3-N DOC | Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/cm
2/13 6/1/2001 15.4 1.1 0.8 10.6 8.10 109 <0.10 0.7 235
8/1/2001 18.0 < 0.001 0.002 <0.10 0.5 8.06 110 <0.10 0.7 228
5/7/2002 14.6 215 <0.1 9.5 7.97 108 0.08 1.0 239
8/6/2002 12.1 0.0090 0.010 17.3 < 0.05 < 0.03 9.3 8.24 206 0.03 <0.2 226
5/21/2003 10.4 <05 <0.2 1.1 10.40 105 0.04 0.7 226
8/6/2003| 10.3 [<0.0005| 0.006 <05 <0.2 <0.2 14.5 8.15 95 0.08 1.0 224
5/26/2004 10.6 <05 <0.2 11.4 8.27 102 0.08 0.7 212
8/24/2004 8.7 0.0009 [ <0.005 <05 <0.2 <0.2 12.3 8.17 106 0.03 0.5 219
8/3/2005 13.0 <1 0.2 12.7 8.24 107 < 0.05 0.7 211
9/1/2005 14.0 [<0.0005| < 0.005 <1 <0.3 0.2 2.0 8.18 111 0.06 0.7 212
5/16/2006 8.6 1 <0.2 13 8.20 112 < 0.05 229
8/29/2006 10 < 0.0005( <0.005 1 0.02 0.1 10 8.20 114 0.08 0.9 217
5/15/2007 9 <1 <0.1 11 8.10 109 < 0.05 0.8 234
8/14/2007 9.4 <0.0005 | <0.005 <1 <0.01 0.1 14 8.10 104 0.07 1.1 209
5/21/2008 8.3 <1 <0.1 13 8.00 110 < 0.05 0.8 240
8/19/2008 8.8 < 0.0005( <0.005 <1 <0.01 <0.1 13 8.30 102 < 0.05 0.9 223
5/19/2009 8.7 <1 <0.1 12 7.80 103 <0.05 0.7 234
8/18/2009 8.2 < 0.0005( <0.005 <1 <0.01 <0.1 12 7.60 107 <0.05 1 219
5/18/2010 8.8 <1 12 8.10 104 <0.05 0.7 228
8/24/2010 7.3 <0.0005 | <0.005 1 <0.01 0.05 12 8.20 103 <0.05 1.3 175
5/31/2011 9.5 <1 11 8.10 114 0.37 5.9 253
8/23/2011 7.9 <0.0005 | <0.005 <1 <0.01 <0.1 12 8.14 102 0.21 1.1 221
5/16/2012 9.4 <1 0.11 11 7.91 110 0.17 2.4 240
8/29/2012 8.9 <0.0005 | <0.005 <1 <0.01 <0.1 12 7.78 100 <0.05 0.58 230
5/22/2013 9.8 <1 <0.1 12 8.15 100 0.17 0.93 230
8/27/2013 9.0 <0.05 <0.01 <1 <0.01 0.11 13 8.07 100 0.058 0.81 230
5/20/2014 13.0 1 <0.1 13 8.01 110 0.1 0.69 230
8/19/2014 9.1 <0.0005 | <0.005 <1 <0.01 <0.1 13 8.09 110 0.081 0.77 240
Monitor Date QAIQC ThTDS | TKN Total P CoD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/cm
2/13 6/1/2001 138 25
8/1/2001 165 0.37 < 0.005 <20 37 < 0.001 8.00 90
5/7/2002 196 <20 5 0 7.80
8/6/2002 121 < 0.05 <20 <1 2 < 0.001 8.40 170
5/21/2003 132 5 0.6 7.20 240
8/6/2003| 144 0.15 < 0.05 6 <05 7860 < 0.001 8.00 180
5/26/2004 130 6 7.10 290
8/24/2004 128 0.17 0.35 <5 < 0.001 8.10 NA
8/3/2005 140 10 <2 1900 6.50 190
9/1/2005 220 0.40 6.60 <4 < 0.001 7.50 190
5/16/2006 141 <4 <2 2400 8.00 230
8/29/2006 151 0.2 3.4 <4 <2 < 0.001 8.97 212
5/15/2007 152 <4 <2 9.00
8/14/2007 138 0.6 0.21 <4 <2 < 0.001 8.92
5/21/2008 146 <4 <2 4500 8.86
8/19/2008 152 0.2 0.26 <4 <2 < 0.001 8.92
5/19/2009 145 <4 8.04 292
8/18/2009 139 0.4 0.46 <4 < 0.001 9.10 216
5/18/2010 140 8.12 199
8/24/2010 144 0.3 0.19 5 <0.001 11.37
5/31/2011 160 16 7.64 265
8/23/2011 160 0.6 0.24 <4 0.001 5.60 238
5/16/2012 112 11 7.69 266
8/29/2012 122 0.22 0.27 4.5 <0.001 8.05 297
5/22/2013 152 5.2 7.91 270
8/27/2013 210 0.36 0.36 <4 <2 180 <0.001 8.08 237
5/20/2014 166 <4 6.85 228
8/19/2014 150 0.37 0.64 <4 <2 <0.001 8.65 256

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor |  Date | QA/QC As B Ba Ca cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
3/8 6/1/2001] 0.019 0.201 23.8 0.61 2.2 34
8/1/2001] <0.001 | 0.005 0.015 24.9 0.002 0.002 <0.001 0.33 <0.001 2.2 3.5 0.137
5/7/2002] <0.001| 0.023 24.6 0.09 3.1
8/6/2002] <0.001 | 0.003 0.062 25.4 <0.001 0.002 0.0240 1.93 <0.001 2.7 3.5 0.157
8/6/2003| <0.002 | 0.007 0.025 26.5 |<0.0001| <0.005 0.0010 0.07 < 0.00005 25 3.3
5/26/2004 <0.01 0.020 27.1 0.08 35
8/24/2004 <0.002 | <0.005| 0.019 24.9 |<0.0001| <0.005 | <0.0005 0.04 < 0.0001 2.3 3.1 0.097
8/3/2005 <0.01 0.019 27.0 <0.05 3.4
9/1/2005 <0.001 | <0.01 0.018 26.0 |[<0.0001| <0.005 | <0.001 <0.05 < 0.0001 2.4 3.2 0.078
5/16/2006 <0.02 0.020 249 <0.05 3.0
8/29/2006 <0.001 | <0.01 0.021 27.0 [<0.0001| <0.005 | <0.001 <0.05 < 0.0001 2.6 3.4
5/15/2007 <0.01 0.020 27.2 <0.05 3.2
8/14/2007 <0.001 | <0.01 0.020 27.0 <0.0001 | <0.005 <0.001 <0.05 <0.0001 2.8 3.5 0.047
5/21/2008 <0.01 [ <0.01 245 <0.05 29
8/19/2008 <0.001 | <0.01 0.018 23.0 [<0.0001| <0.005 | <0.001 <0.05 < 0.0001 2.3 3.5 0.035
5/19/2009 <0.02 0.020 245 <0.02 3.0
8/18/2009 <0.001 | <0.02 0.021 240 |[<0.0001| <0.005 | <0.001 <0.02 25 3.0 0.009
5/18/2010 0.020 25.0 0.02 3.1
8/24/2010 0.02 24.0 <0.0001 | <0.005 0.001 25 3.1 0.021
5/31/2011 <0.02 0.03 28.8 <0.05 3.3
8/23/2011 <0.001 | <0.01 0.021 25.0 <0.0001 | <0.005 <0.001 <0.10 <0.0001 2.4 3.3 0.015
5/16/2012 <0.02 0.02 27.6 <0.02 3.3
8/29/2012 0.021 <0.01 0.021 26.0 <0.0002 | <0.005 <0.001 <0.10 <0.0001 2.6 3.5 <0.002
5/22/2013 <0.01 0.02 255 <0.10 3.1
8/27/2013 <0.2 <0.02 0.022 26.9 <0.005 <0.01 <0.02 <0.02 <0.0001 4.0 3.4 <0.01
5/20/2014 <0.02 0.022 29.0 <0.02 3.7
8/19/2014 <0.001 [ <0.01 0.021 25.0 <0.001 <0.005 0.0014 <0.1 <0.0001 2.4 3.2 0.0065
Monitor Date QA/QC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC | Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-85 500 5.0
Tigger 126 284
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/icm
3/8 6/1/2001] 6.4 3.1 0.10 11.9 7.88 68 <0.10 3.3 174
8/1/2001] 4.1 <0.001| 0.003 <0.10 <0.10 7.74 59 <0.10 3.1 151
5/7/2002] 3.4 4.8 0.90 9.1 7.85 66 0.04 3.0 175
8/6/2002] 4.3 0.005 0.025 6.7 0.05 0.59 11.7 7.84 71 0.03 3.5 168
8/6/2003] 3.9 < 0.0005| < 0.005 1.7 <0.2 <0.2 16.7 7.82 71 0.03 7.8 185
5/26/2004 3.8 1.4 0.20 17.3 7.85 70 0.03 5.6 171
8/24/2004 3.4 0.001 0.005 1.8 <0.2 0.50 19.7 7.92 72 0.04 53 172
8/3/2005 4.0 1.0 0.20 19.9 8.00 65 <0.05 5.0 160
9/1/2005 3.7 < 0.0005| < 0.005 1.0 <0.3 1.30 8.0 7.92 65 <0.05 5.0 169
5/16/2006 3.5 2 0.6 18 7.90 73 <0.05 4.5 183
8/29/2006 3.7 < 0.0005| <0.005 3 0.070 0.9 20 8.00 70 0.05 4.7 179
5/15/2007 3.7 2 0.4 19 7.60 72 0.07 4.8 191
8/14/2007 3.9 < 0.0005| <0.005 3 0.010 1.2 21 7.80 62 <0.05 4.7 170
5/21/2008 3.4 2 0.5 20 8.00 64 <0.05 4.4 174
8/19/2008 3.5 < 0.0005| <0.005 2 <0.01 0.8 20 8.00 64 <0.05 4.8 178
5/19/2009 3.4 2 0.5 19 7.10 71 <0.05 4.2 175
8/18/2009 3.2 < 0.0005| <0.005 2 <0.01 0.8 20 7.90 69 <0.05 4.1 177
5/18/2010 33 2 0.7 18 7.90 64 0.05 3.6 176
8/24/2010 3.3 <0.0005| <0.005 2 <0.01 1.2 18 8.00 62 <0.05 3.7 175
5/31/2011 3.4 1 0.6 16 7.64 64 <0.05 3.6 176
8/23/2011 3.4 <0.0005| <0.005 2 <0.01 0.8 17 7.83 67 <0.05 3.6 177
5/16/2012 3.5 1 0.46 16 7.59 72 <0.05 3.8 180
8/29/2012 3.6 <0.0005| <0.005 2 <0.01 0.63 17 7.42 73 <0.05 3.4 180
5/22/2013 4.1 1 0.28 15 7.94 66 <0.05 3.5 170
8/27/2013 3.6 <0.05 <0.01 <1 <0.01 0.66 15 7.96 68 <0.05 3.4 180
5/20/2014 3.8 2 0.52 18 7.60 69 <0.05 3 180
8/19/2014 3.4 <0.0005| <0.005 2 0.013 0.69 17 7.85 68 <0.05 3.5 180
Monitor Date QA/QC ThTDS| TKN [ TotalP| COD BOD TSS Phenols [ Field pH [ Field Cond
ODWQS - 500 6.5-85
Trigger 324
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/icm
3/8 6/1/2001] 110 28
8/1/2001] 107 0.11 0.04 28 69.00 < 0.001 7.70 70
5/7/2002] 163 195 <1 4.26 5.90 110
8/6/2002] 144 0.06 <20 <1 1.90 < 0.001 7.80 150
8/6/2003] 160 0.22 2.50 26 <05 1920 < 0.001 7.30 150
5/26/2004 130 20 6.20 40
8/24/2004 122 0.37 3.10 15 <0.001 7.70 NA
8/3/2005 430 40 <3 4800 4.20 160
9/1/2005 237 1.70 2.92 22 0.003 7.10 360
5/16/2006 118 <2 2400 8.00
8/29/2006 141 0.40 2.30 8 <2 <0.001 8.37
5/15/2007 148 <4 <2 8.12
8/14/2007 118 0.80 2.80 27 <2 <0.001 7.23 163
5/21/2008 128 17 <2 1600 8.01
8/19/2008 120 1.00 1.50 <4 <2 <0.001 7.98
5/19/2009 115 41 7.12 196
8/18/2009 110 1.00 1.00 37 <0.001 7.21 268
5/18/2010 120 40 6.97 173
8/24/2010 110 1.10 0.54 23 <0.001 11.19
5/31/2011 108 11 7.63 185
8/23/2011 177 1.00 1.30 11 <0.001 571 187
5/16/2012 27 7.29 192
8/29/2012 126 0.71 0.66 <8.0 <0.001 7.76 238
5/22/2013 162 15 8.05 216
8/27/2013 140 0.73 1.40 7.1 <2 2000 <0.001 7.38 202
5/20/2014 134 15 8.26 437
8/19/2014 136 0.86 0.99 10 <2 <0.001 8.55 247




Ground Water Monitoring Data

Monitor |  Date | QA/QC As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
4/6 6/1/2001 0.007 0.021 24.4 0.15 2.6 5.1
8/1/2001 <0.001 | 0.004 0.017 26.4 < 0.001 0.003 | <0.001 0.06 <0.001 2.6 5.3 0.002
8/6/2002, <0.001 | 0.004 0.048 333 < 0.001 0.002 | 0.0150 1.58 <0.001 3.7 6.8 0.040
5/21/2003| <0.01 | 0.021 27.9 <0.01 5.1
8/6/2003 <0.002 | 0.009 0.023 27.6 | <0.0001 | <0.005 | 0.0014 | <0.03 | <0.00005 2.7 5.2
5/26/2004 <0.01 0.024 26.0 0.02 5.3
8/24/2004 <0.002 | 0.006 0.019 25.6 | <0.0001 | <0.005 | 0.0007 [ <0.03 < 0.0001 2.7 5.5 0.006
8/3/2005 <0.01 | 0.020 28.0 <0.05 5.3
9/1/2005 <0.001 | <0.01 | 0.019 26.0 | <0.0001 [ <0.005 | 0.0028 | <0.05 < 0.0001 2.8 5.1 < 0.002
5/16/2006 0.020 26.0 <0.02 4.8
8/29/2006 <0.001| <0.01 | 0.019 27.0 0.0002 | <0.005 [ 0.001 <0.05 < 0.0001 2.7 4.9
5/15/2007 <0.01 | 0.020 26.1 <0.05 4.7
8/14/2007 0.001 | <0.01 | 0.020 29.0 | <0.0002 | <0.005 | <0.001 | <0.05 < 0.0001 2.8 5.3 < 0.002
5/21/2008 <0.01 | 0.020 25.6 <0.05 4.6
8/19/2008 0.001 | <0.01 | 0.019 24.0 | <0.0002 | <0.005 | <0.001 | <0.05 < 0.0001 2.4 5.5 < 0.002
5/18/2010| No Recovery
8/24/2010| No Recovery
5/31/2011| No Recovery
8/23/2011| No Recovery
5/16/2012| Out of Service
5/22/2013| Out of Service
8/27/2013* <0.2 0.030 0.030 34.0 <0.005 <0.01 <0.02 <0.02 0.00025 3.0 6.0 0.080
5/20/2014 0.020 0.035 38.0 0.02 6.6
5/20/2014| Duplicate 0.020 0.043 38.0 <0.02 6.6
8/19/2014 0.001 <0.01 0.035 30.0 <0.001 | <0.005 [ <0.001 <0.1 0.00013 2.5 5.5 0.033
Monitor Date QA/QC Na Pb Zn Cl- NO2-N [ NO3-N S04 pH alk42 NH3-N | DOC | Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/cm
4/6 6/1/2001 35 1.4 0.10 6.7 8.17 83 <0.10 1.2 182
8/1/2001 3.8 <0.001 | 0.002 <0.10 <0.10 7.95 88 <0.10 1.3 182
8/6/2002, 4.9 0.006 0.140 7.3 0.05 3.21 4.6 7.99 308 0.03 0.8 188
5/21/2003| 3.8 <05 <0.2 0.8 8.10 87 0.06 1.4 190
8/6/2003 4.6 |[<0.0005| <0.005| <0.5 <0.2 <0.2 11.1 8.04 88 0.03 1.3 191
5/26/2004 4.1 <0.5 <0.2 6.9 8.20 94 0.05 11 184
8/24/2004 5.9 0.001 0.009 | <05 <0.2 <0.2 7.1 8.06 92 0.07 1.2 195
8/3/2005) 7.7 <1 0.60 <1 8.18 90 <0.05 1.4 175
9/1/2005 6.2 |<0.0005(<0.005| <1 <03 <0.2 4.0 8.06 95 <0.05 1.2 180
5/16/2006 3.7 1 8 8.10 95 0.14 1.4 191
8/29/2006 4 < 0.0005( < 0.005 2 <0.01 <0.1 10 8.10 98 0.07 1.7 186
5/15/2007 6.5 1 <0.1 8 7.90 95 0.15 2 198
8/14/2007 6 < 0.0005( < 0.005 1 <0.01 <0.1 9 8.10 98 0.09 1.3 192
5/21/2008 5.3 2 <0.1 12 8.10 94 <0.05 11 198
8/19/2008 5.9 |<0.0005| <0.005 1 <0.01 <0.1 8 8.20 97 0.12 15 199
5/18/2010| No Recovery
8/24/2010| No Recovery
5/31/2011| No Recovery
8/23/2011| No Recovery
5/16/2012| Out of Service
5/22/2013| Out of Service
8/27/2013* 4.4 <0.05 [ <0.01 <1 <0.01 <0.1 9 8.09 110 0.14 22 220
5/20/2014 4.8 2 <0.1 5 7.76 130 0.17 24 250
5/20/2014| Duplicate 5.1 2 <0.1 5 7.74 120 0.17 1.9 240
8/19/2014 4 <0.0005 | <0.005 <1 <0.01 <0.1 8 7.95 100 0.09 1.6 220
Monitor Date QA/QC Th TDS | TKN Total P | COD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-8.5
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/cm
4/6 6/1/2001 74 <20
8/1/2001 143 0.42 | <0.005 22 <1 <0.001 8.10 90
8/6/2002, 236 <0.05 <20 2 16.23 | <0.001 8.40 160
5/21/2003| 126 7 <05 7.90 7.6
8/6/2003 144 0.07 0.08 6 <05 3860 | <0.001 7.80 160
5/26/2004 130 11 7.30 180
8/24/2004 134 0.10 1.24 8 <0.001 NA NA
8/3/2005 390 220 <3 7900 3.00 160
9/1/2005 315 2.30 5.63 71 <0.001 6.90 160
5/16/2006 128 95 <2 7300 7.90
8/29/2006 136 0.300 13 110 <2 <0.001 8.75
5/15/2007 121 38 <2 8.77
8/14/2007 134 <1 1 4 <2 <0.001 8.61
5/21/2008 135 5 <2 10000 8.70
8/19/2008 130 6 140 29 <2 <0.001 8.88
5/18/2010| No Recovery
8/24/2010| No Recovery
5/31/2011| No Recovery
8/23/2011| No Recovery
5/16/2012| Out of Service
5/22/2013| Out of Service
8/27/2013* 180 9.5 5.2 340 <2 6300 <0.001 7.73 317
5/20/2014 162 74 7.69 229
5/20/2014| Duplicate 196 100 7.69 229
8/19/2014 144 7.7 2.5 210 <2 <0.001 8.07 294
Notes: Bold denotes exceedance of ODWQS (2006) criteria * - first sample from newly constructed replacement well

NA - Not Analyzed




Ground Water Monitoring Data

Monitor [ Date | QAI/QC As B Ba Ca cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/17 6/1/2001] 0.005 0.011 20.4 0.12 1.0 4.6
8/1/2001] <0.001 0.001 0.009 22.7 < 0.001 0.002 0.002 0.08 <0.001 1.0 3.9 < 0.001
5/7/2002] < 0.001 0.010 17.9 0.07 3.5
8/6/2002] <0.001 0.001 0.020 20.2 <0.001 | <0.001 0.028 0.57 <0.001 1.4 4.9 0.011
5/26/2004 0.010 0.010 22.6 <0.01 4.6
8/24/2004 <0.002 | <0.005 0.009 24.3 |<0.0001| <0.005 0.002 <0.03 < 0.0001 1.1 4.9 < 0.005
8/3/2005 <0.01 0.008 21.0 <0.05 4.3
9/1/2005 <0.001 | <0.01 0.008 22.0 |[<0.0001]| <0.005 0.003 <0.05 < 0.0001 0.9 4.3 < 0.002
5/16/2006 Dry
8/29/2006 Dry
5/15/2007 Dry
8/14/2007 <0.001 | <0.01 0.010 26.0 |<0.0001| <0.005 0.004 <0.05 < 0.0001 1.4 5.2 <0.002
5/21/2008 <0.01 <0.01 21.7 <0.05 4.0
8/19/2008 <0.001 | <0.01 0.008 22.0 |<0.0001| <0.005 0.005 <0.05 < 0.0001 1.2 5.1 <0.002
5/19/2009 <0.02 <0.02 20.9 <0.02 4.0
8/18/2009 <0.001 <0.02 0.009 22.0 |<0.0001| <0.005 0.003 <0.02 1.1 4.4 <0.002
5/18/2010 0.023 22.7 <0.02 4.3
8/24/2010 <0.001 <0.01 0.023 23.0 | <0.0001 [ <0.005 0.005 <0.1 <0.0001 1.2 4.8 <0.002
5/31/2011 <0.01 <0.01 24.9 <0.05 4.4
8/23/2011 <0.001 <0.01 0.009 22.0 | <0.0001 [ <0.005 0.007 <0.1 <0.0001 1.3 4.5 <0.002
5/16/2012 Dry
8/29/2012 Dry
5/22/2013 Dry
8/27/2013 Dry
5/20/2014 Dry
8/19/2014 <0.001 <0.01 0.010 25.0 <0.001 | <0.005 | 0.0038 <0.1 <0.0001 1.1 5.2 <0.002
Monitor Date QA/QC Na Pb Zn Cl- NO2-N | NO3-N S04 pH alk42 NH3-N DOC Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L pS/cm
5/17 6/1/2001] 3.1 1.1 <0.10 2.7 8.07 78 <0.10 1.4 159
8/1/2001] 3.7 < 0.001 0.003 <0.10 <0.10 7.90 78 <0.10 1.0 143
5/7/2002] 33 51 <0.10 1.4 7.98 73 0.03 1.0 148
8/6/2002] 4.3 0.0020 0.016 8.0 <0.05 2.00 3.0 8.16 88 0.12 1.2 173
5/26/2004 4.2 <05 <.02 2.7 8.10 79 <0.03 1.8 147
8/24/2004 3.6 <0.0005| 0.014 <05 <0.2 <0.2 2.7 8.20 91 0.03 0.9 163
8/3/2005 3.4 <1 <0.2 3.0 8.24 77 <0.05 1.4 139
9/1/2005 3.4 < 0.0005 | <0.005 <1 <03 <0.2 10.0 8.15 82 <0.05 2.0 144
5/16/2006 Dry
8/29/2006 Dry
5/15/2007 Dry
8/14/2007 3.8 < 0.0005| <0.005 1 <0.01 0.4 3 8.00 88 <0.05 14 166
5/21/2008 3.5 <1 <0.2 2 8.00 79 <0.05 13 155
8/19/2008 3.6 < 0.0005| <0.005 <1 <0.01 <0.1 2 8.10 85 <0.05 1.3 163
5/19/2009 3.9 1 <0.1 2 7.30 86 <0.05 1.2 159
8/18/2009 3 < 0.0005| <0.005 <1 <0.01 0.1 2 7.90 88 <0.05 1.3 165
5/18/2010 3.8 1 <0.1 2 8.00 81 <0.05 13 164
8/24/2010 3.4 <0.0005 | <0.005 1 <0.01 0.2 2 8.10 85 <0.05 1.4 167
5/31/2011 3.7 <1 <0.1 1 8.05 79 <0.05 15 161
8/23/2011 3.6 <0.0005 | <0.005 1 <0.01 <0.1 2 7.99 81 <0.05 1.4 162
5/16/2012 Dry
8/29/2012 Dry
5/22/2013 Dry
8/27/2013 Dry
5/20/2014 Dry
8/19/2014 3.2 <0.0005 | <0.005 <1 <0.01 0.33 2 8.05 90 <0.05 1.1 180
Monitor Date QA/QC Th TDS TKN Total P | COD BOD TSS Phenols | Field pH [ Field Cond
ODWQS - 500 6.5-8.5
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pS/cm
5/17 6/1/2001] 118 22
8/1/2001] 131 0.20 < 0.005 22 <1 <0.001 8.30 70
5/7/2002] 102 84 <1 1.30 8.30 90
8/6/2002] 125 0.06 70 <1 4.94 0.002 7.90 130
5/26/2004 92 6 7.30 140
8/24/2004 116 0.08 <0.05 10 <0.001 NA NA
8/3/2005 150 15 <3 6000 8.30 130
9/1/2005 184 0.40 19.400 <4 <0.001 3.40 120
5/16/2006 Dry
8/29/2006 Dry
5/15/2007 Dry
8/14/2007 122 <1 1.00 <4 <2 <0.001 8.55 164
5/21/2008 104 5 <2 1100 9.12
8/19/2008 110 0.3 0.29 <4 <2 <0.001 8.88
5/19/2009 100 51 7.40 192
8/18/2009 105 0.4 0.73 13 <0.001 7.71 172
5/18/2010 114 11 7.59 145
8/24/2010 106 0.7 1.50 8 <0.001 11.16
5/31/2011 98 12 7.58 161
8/23/2011 100 <1 1.50 <4 <0.001 6.76 170
5/16/2012 Dry
8/29/2012 Dry
5/22/2013 Dry
8/27/2013 Dry
5/20/2014 Dry
8/19/2014 126 0.44 0.37 9 <2 <0.001 7.73 216

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor | Date | QA/QC As B Ba Ca Cd Cr Cu 5E Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
6/5 6/1/2001 0.011 0.240 14.1 0.42 1.6 3.3
8/1/2001 <0.001 | <0.001 | 0.013 16.8 <0.001 | <0.001 [ <0.001 0.08 < 0.001 1.6 2.9 <0.001
5/9/2002 <0.001 | 0.014 24.3 0.08 4.7
8/6/2002, < 0.001 0.003 0.037 16.2 <0.001 | <0.001 0.007 1.05 <0.001 2.0 4.5 0.014
5/21/2003 0.010 0.014 17.0 0.05 3.2
8/6/2003| < 0.002 0.005 0.013 15.4 < 0.0001 | <0.005 0.001 0.04 < 0.00005 1.7 3.3
5/26/2004 <0.01 0.012 15.6 0.01 3.4
8/24/2004 <0.002 | <0.005 | 0.011 14.6 < 0.0001 | <0.005 0.001 <0.03 < 0.0001 1.7 3.0 < 0.005
8/3/2005 <0.01 0.001 14.0 < 0.05 3.1
9/1/2005 <0.001| <0.01 0.013 16.0 < 0.0001 | <0.005 0.003 < 0.05 < 0.0001 1.8 3.2 0.004
5/16/2006 <0.02 <0.02 15.0 <0.02 2.9
8/29/2006 <0.001| <0.01 0.030 26.1 <0.0001 | <0.005 | <0.001 < 0.05 < 0.0001 1.8 5.9
5/15/2007 <0.02 <0.02 16.4 <0.02 3.3
8/14/2007 <0.001| <0.01 0.012 16.0 < 0.0001 | <0.005 0.001 < 0.05 < 0.0001 1.9 3.4 < 0.002
5/21/2008 <0.01 <0.02 14.7 < 0.05 2.9
8/19/2008 <0.001| <0.01 0.012 15.0 <0.0001 | <0.005 | <0.001 < 0.05 < 0.0001 1.7 3.4 < 0.002
5/19/2009 <0.02 <0.02 15.2 <0.02 3.1
8/18/2009 <0.001| <0.02 0.012 15.0 <0.0001 | <0.005 | <0.001 <0.02 1.8 3.2 < 0.002
5/18/2010 <0.02 <0.02 14.7 <0.02 3.0
8/24/2010 <0.001 <0.02 0.012 15.0 <0.0001 | <0.005 <0.001 <0.01 <0.0001 1.8 3.1 0.003
5/31/2011 <0.02 <0.02 17.3 <0.05 3.3
8/23/2011 <0.001 <0.02 0.013 16.0 <0.0001 | <0.005 <0.001 <0.10 <0.0001 1.7 3.1 0.003
5/16/2012 <0.02 <0.02 17.0 <0.02 3.3
8/29/2012 <0.001 <0.01 0.017 18.0 <0.0001 | <0.005 <0.001 <0.10 <0.0001 2.1 3.8 <0.002
5/22/2013 <0.01 0.016 19.9 <0.10 3.9
8/27/2013 <0.2 <0.02 0.015 17.7 <0.005 <0.01 <0.02 <0.02 <0.0001 2.0 3.4 <0.01
5/20/2014 <0.02 0.017 19.0 <0.02 3.7
8/19/2014 <0.001 <0.01 0.013 15.0 <0.001 <0.005 <0.001 <0.1 <0.0001 1.7 3.1 0.0023
Monitor Date QAIQC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/cm
6/5 6/1/2001 3.0 1.2 0.1 6.7 7.88 50 <0.10 2.0 115
8/1/2001 2.6 <0.001 | 0.002 <0.10 0.3 7.62 55 <0.10 1.2 112
5/9/2002 3.9 5.1 <0.1 5.6 8.19 56 0.01 3.0 120
8/6/2002 3.7 0.0040 0.032 5.5 < 0.05 0.5 3.8 8.15 55 0.06 1.6 113
5/21/2003 2.7 <05 <0.2 0.6 8.24 55 0.06 2.9 123
8/6/2003| 3.0 < 0.0005|<0.005| <05 <0.2 <0.2 7.0 8.05 53 <0.03 2.4 121
5/26/2004 2.8 <0.5 <0.2 6.0 8.19 52 <0.03 1.9 116
8/24/2004 29 0.0010 0.015 <05 <0.2 <0.2 4.9 8.17 51 <0.03 1.5 114
8/3/2005 3.0 <1 1.3 7.0 8.09 53 < 0.05 2.0 106
9/1/2005 3.1 < 0.0005 | < 0.005 <1 <0.3 <0.2 8.0 8.08 58 0.06 23 112
5/16/2006 2.6 1 0.1 7.0 7.90 57 0.08 2.1 119
8/29/2006 3.4 < 0.0005 | < 0.005 57 <0.01 <0.1 6.0 8.10 57 < 0.05 1.9 113
5/15/2007 2.6 2 <0.1 8.0 7.70 59 < 0.05 2.0 134
8/14/2007 3.2 < 0.0005 | < 0.005 <1 <0.01 0.1 6.0 7.90 55 <0.05 2.0 114
5/21/2008 2.5 <1 <0.1 6.0 7.90 58 < 0.05 1.9 118
8/19/2008 3.0 < 0.0005 | < 0.005 <1 <0.01 0.1 6.0 8.10 54 <0.05 1.9 115
5/19/2009 2.6 <1 0.1 6.0 6.90 47 <0.05 1.8 122
8/18/2009 2.9 < 0.0005 | < 0.005 <1 <0.01 0.2 6.0 7.90 56 <0.05 0.7 114
5/18/2010 2.6 <1 0.1 6.0 7.90 51 <0.05 1.7 116
8/24/2010 2.7 < 0.0005 | < 0.005 <1 <0.01 0.1 6.0 8.00 52 0.09 1.7 118
5/31/2011 2.6 <1 <0.1 5.0 7.81 54 0.05 1.7 119
8/23/2011 2.7 <0.0005 | <0.005 <1 <0.01 <0.1 9.0 7.59 52 <0.05 1.7 123
5/16/2012 2.7 <1 0.2 6.0 7.62 56 <0.05 1.9 130
8/29/2012 3.1 <0.0005 | <0.005 <1 0.038 0.2 6.0 7.10 65 0.28 2.5 140
5/22/2013 3.5 <1 0.2 8.0 7.94 63 0.14 1.8 150
8/27/2013 3.0 <0.05 <0.01 <1 0.014 0.23 6.0 7.88 58 0.08 1.8 140
5/20/2014 3.0 <1 0.16 7.0 7.51 59 <0.05 15 130
8/19/2014 2.7 <0.0005 | <0.005 <1 <0.01 0.17 6.0 7.82 55 <0.05 1.6 120
Monitor Date QAIQC Th TDS TKN Total P| COD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-8.5
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pS/cm
6/5 6/1/2001 92 22
8/1/2001, 98 <0.05 |<0.005 22 <1 < 0.001 8.40 60
5/9/2002 <40 56 <1 0.81 8.00 100
8/6/2002, 126 < 0.05 <20 <1 0.47 < 0.001 8.50 100
5/21/2003 100 10 <0.5 7.70 90
8/6/2003| 96 0.11 < 0.05 7 <0.5 4840 < 0.001 8.20 90
5/26/2004 74 6 7.10 30
8/24/2004 88 0.11 < 0.05 8 < 0.001 NA NA
8/3/2005 136 5 <2 860 6.50 100
9/1/2005 150 0.50 0.710 7 0.003 3.60 100
5/16/2006 80 9 <2 1600 8.00
8/29/2006 70 0.2 0.390 6 <2 < 0.001 9.03 110
5/15/2007 82 6 <2 8.95
8/14/2007 77 <1 1.100 <4 <2 < 0.001 9.47 106
5/21/2008 76 6 <2 410 8.70
8/19/2008 80 0.4 0.950 <4 <2 < 0.001 8.68
5/19/2009 80 <4 8.38 132
8/18/2009 76 0.7 0.560 12 < 0.001 7.68 140
5/18/2010 74 <4 7.54 94
8/24/2010 76 0.7 0.480 11 <0.001 11.30
5/31/2011 70 5 6.80 132
8/23/2011 92 <1 0.400 5 <0.001 6.27 185
5/16/2012 78 10 7.38 172
8/29/2012 96 0.62 0.540 18 0.0054 7.58 214
5/22/2013 92 21 7.88 166
8/27/2013 122 0.51 0.400 9.1 <2 180 <0.001 7.68 159
5/20/2014 108 10 6.77 129
8/19/2014 90 0.25 0.250 <4 <2 <0.001 7.55 144

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor | Date | QA/QC As B Ba Ca cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5) 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
11/4 6/1/2001 0.012 0.023 10.7 0.10 35
8/1/2001 <0.001 | 0.035 11.7 0.43 3.6
5/7/2002 <0.001 | 0.025 11.1 0.13 3.1
8/6/2002 <0.001 | 0.049 14.6 1.02 4.6
5/26/2004 <0.01 0.022 9.3 0.04 2.9
8/24/2004 0.01 0.023 11.9 0.03 3.2
8/3/2005 <0.01 0.025 12.0 <0.05 35
9/1/2005 <0.01 0.026 12.0 <0.05 3.7
8/14/2007 <0.02 | <0.02 8.2 <0.05 2.3
5/21/2008 <0.02 | <0.02 7.7 <0.05 2.2
8/19/2008 <0.02 | <0.02 7.7 <0.05 2.3
5/19/2009 0.09 1.010 8.0 0.52 24
8/18/2009 <0.02 | <0.02 8.3 <0.05 24
5/18/2010 <0.02 0.02 8.7 0.06 25
8/24/2010 0.18 0.850 7.6 0.03 2.3
5/31/2011 <0.02 <0.02 8.3 <0.05 25
8/23/2011 <0.02 <0.02 9.0 <0.02 2.5
5/16/2012 Dry
8/29/2012 <0.02 <0.02 9.3 0.03 2.6
5/22/2013 Dry
8/27/2013 Dry
5/20/2014 <0.02 0.021 8.8 0.02 25
8/19/2014 <0.001 [ <0.01 0.018 6.9 <0.001 | <0.005 | 0.0014 <0.1 <0.0001 1.1 2.0 0.0024
Monitor Date QA/QC Na Pb Zn Cl- NO2-N | NO3-N S04 pH alk42 NH3-N [ DOC | Th Cond
ODWQS - 200 0.01 ) 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L pS/cm
11/4 6/1/2001 5.9 1.2 0.10 3.5 7.89 46 <0.10 4.9 78
8/1/2001 6.5 0.30 6.99 30 <0.10 2.7 115
5/7/2002 5.4 7.3 <0.10 33 6.94 50 0.04 3.0 109
8/6/2002 7.4 11.0 <0.03 4.0 7.30 46 0.03 24 98.2
5/21/2003| Frozen
8/24/2004 5.9 0.9 0.30 4.7 6.66 42 0.09 3.9 101
8/3/2005 9.8 <1 1.30 7.0 7.19 51 < 0.05 5.3 104
9/1/2005 9.2 <1 0.30 10.4 7.10 53 0.05 5.9 103
5/16/2006 Dry
5/21/2008 5.3 <1 <0.1 5 7.20 36 <0.1 4.4 82
8/19/2008 5.8 <1 <0.1 4 7.30 39 <01 6.2 84
5/19/2009 9.1 <1 <0.1 4 6.60 38 0.06 35 93
8/18/2009 5.9 <1 0.1 4 6.60 44 0.07 4.2 91
5/18/2010 6 <1 <0.1 4 7.00 43 0.12 37 96
8/24/2010 11.3 <1 0.1 4 6.80 43 <0.05 4.2 92
5/31/2011 5.6 <1 <0.1 3 6.99 41 0.1 3.9 92
8/23/2011 6.1 <1 <0.1 4 6.73 42 <0.05 3.9 92
5/16/2012 Dry
8/29/2012 5.8 9 0.14 4 6.92 47 NA 4.6 100
5/22/2013 Dry
8/27/2013 Dry
5/20/2014 6.3 <1 <0.1 4 6.74 38 <0.05 4.0 84
8/19/2014 5.3 <0.0005 | <0.005 9 <0.01 <0.1 4 6.79 35 0.066 4.0 83
Monitor Date QA/QC Th TDS TKN Total P [ COD BOD TSS | Phenols | Field pH | Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/icm
11/4 6/1/2001 136 36 7.9
8/1/2001 219 33
5/7/2002 184 84 3.0 3.74 7.00 60
8/6/2002 152 28 <1 0.45 6.70 920
5/21/2003| Frozen
8/24/2004 176 13 NA NA
8/3/2005 175 <4 <2 7700 5.40 70
9/1/2005 550 14 4.80 90
5/16/2006 Dry
5/21/2008 56 <4 <2 27000 7.54
8/19/2008 60 15 <2 14000 7.68
5/19/2009 60 28 6.83 100
8/18/2009 57 53 6.63 88
5/18/2010 64 83 7.52 91
8/24/2010 58 26 11.15
5/31/2011 54 9 6.26 100
8/23/2011 74 11 6.51 93
5/16/2012 Dry
8/29/2012 NA NA 6.30 136
5/22/2013 Dry
8/27/2013 Dry 6.99 112
5/20/2014 1270 21 7.56 78
8/19/2014 562 <1 25 11 <2 <0.001 7.24 105

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor [  Date | QA/QC As B Ba Ca cd Cr Cu Fe Hg K Mg Mn!
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
16/15 6/1/2001 0.005 0.006 13.3 0.08 1.40 29
8/1/2001 <0.001 | <0.001 0.005 13.4 <0.001 <0.001 <0.001 0.04 <0.001 1.40 25 <0.001
5/7/2002 <0.001 0.006 14.7 0.05 3.2
8/6/2002 <0.001 0.004 0.018 18.7 <0.001 <0.001 0.0070 0.56 <0.001 1.40 3.8 0.015
5/21/2003 0.010 0.070 17.0 0.03 2.9
8/6/2003 < 0.002 0.005 0.007 14.0 <0.0001 | <0.005 | <0.0005 <0.03 <0.0005 1.20 2.8
5/26/2004 <0.01 0.006 14.9 <0.01 3.0
8/24/2004 0.005 0.005 15.8 <0.0001 | <0.005 0.0009 <0.03 <0.0001 1.20 2.7 < 0.005
8/3/2005 <0.010 0.054 14.0 <0.05 2.8
9/1/2005 <0.001 <0.01 < 0.005 14.0 <0.0001 | <0.005 0.0018 <0.05 < 0.0001 1.10 2.8 <0.002
5/16/2006 <0.02 <0.02 14.3 <0.02 2.7
8/29/2006 <0.02 0.005 14.0 <0.0001 | <0.005 | <0.0001| <0.05 < 0.0001 1.10 2.9
5/15/2007 <0.02 <0.02 14.3 <0.05 2.7
8/14/2007 <0.001 <0.02 0.00.5 16.0 <0.0001 | <0.005 | <0.0001 | <0.05 < 0.0001 1.20 3.1 < 0.002
5/21/2008 <0.02 <0.02 14.7 <0.05 2.8
8/19/2008 <0.001 <0.02 0.005 14.0 <0.0001 | <0.005 | <0.0001 | <0.05 < 0.0001 1.20 33 < 0.002
5/19/2009 <0.02 <0.02 14.6 <0.02 2.8
8/18/2009| No Recovery
5/18/2010( No Recovery
8/24/2010| No Recovery
5/31/2011 <0.02 <0.02 17.5 <0.02 3.0
8/23/2011 <0.001 <0.02 0.050 15.0 <0.0001 [ <0.005 | <0.0001 <0.1 <0.0001 1.10 2.9 <0.002
5/16/2012 <0.02 <0.02 15.0 <0.02 2.8
5/16/2012| Duplicate <0.02 <0.02 15.1 <0.02 2.8
8/29/2012 <0.001 <0.02 0.052 14.0 <0.0001 <0.005 <0.0001 <0.1 <0.0001 1.00 3.0 <0.002
5/22/2013 <0.02 0.005 15.7 <0.02 3.0
8/27/2013 <0.2 <0.02 0.005 15.7 <0.005 <0.01 <0.02 <0.02 <0.0001 1.00 31 <0.01
5/20/2014 <0.02 0.008 17.0 <0.02 34
8/19/2014 <0.001 <0.01 0.008 17.0 <0.001 <0.005 0.0011 <0.1 <0.0001 1.10 3.1 0.006
Monitor Date QAIQC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC | Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-85 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L pS/cm
16/15 6/1/2001 3.0 1.30 <0.10 4.6 7.88 50 <0.10 1.6 110
8/1/2001 4.4 <0.001 | <0.001 <0.10 <0.10 8.02 53 <0.10 21 106
5/7/2002 2.8 3.80 0.7 2.6 8.05 51 0.01 2.0 108
8/6/2002 53 <0.001 0.018 7.50 <0.05 0.0 21 8.34 105 0.03 14 108
5/21/2003 3.1 <05 <0.2 3.3 8.33 52 <0.03 1.7 111
8/6/2003 3.3 < 0.0005 0.008 0.80 <0.2 <0.2 2.7 8.15 51 0.03 23 110
5/26/2004 3.2 <0.5 <0.2 3.3 8.24 51 <0.03 2.6 109
8/24/2004 3.1 0.0008 0.007 0.70 <0.2 <0.2 17.3 8.22 54 <0.03 1.7 106
8/3/2005 29 <1 <0.2 4.0 8.10 515 <0.05 1.9 101
9/1/2005 3.3 <0.0005| <0.005 <1 <0.2 <0.3 8.0 8.13 55 <0.05 1.9 104
9/1/2005  Duplicate 4.8 < 0.0005| <0.005 <1 <0.2 0.3 10.0 8.18 55 <0.05 1.9 104
5/16/2006 2.8 1 <0.1 6.0 8.1 56 <0.05 1.7 106
8/29/2006 3.0 <0.0005| <0.005 2 <0.01 <0.1 3.0 8.2 58 0.05 21 105
5/15/2007 3.0 <1 <0.1 3.0 7.7 56 <0.05 1.8 114
8/14/2007 3.2 <0.0005| <0.005 2 <0.01 <0.1 4.0 7.9 54 <0.05 1.6 106
5/21/2008 3.1 1 0.1 4.0 7.9 52 <0.05 1.8 108
8/19/2008 3.3 <0.0005| <0.005 <1 <0.01 0.2 4.0 8.1 52 <0.05 15 109
5/19/2009 2.8 <1 0.2 3.0 7.2 52 <0.05 15 113
8/18/2009| No Recovery
5/18/2010( No Recovery
8/24/2010| No Recovery
5/31/2011 2.9 1 0.3 3.0 7.85 53 <0.05 1.8 118
8/23/2011 2.9 <0.0005 | <0.005 <1 <0.01 0.2 3.0 7.85 51 <0.05 14 110
5/16/2012 2.8 <1 0.14 3.0 7.72 52 <0.05 1.4 110
5/16/2012 Duplicate 2.8 <1 0.16 3.0 7.63 52 <0.05 13 110
8/29/2012 3.0 <0.0005 | <0.005 <1 <0.01 0.21 3.0 7.71 55 <0.05 17 110
5/22/2013 3.8 <1 0.22 3.0 8.06 53 0.08 14 110
8/27/2013 3.2 <0.05 <0.01 <1 <0.01 0.29 3.0 8.20 54 <0.05 1.3 110
5/20/2014 3.5 <1 0.34 3.0 7.77 56 <0.05 13 120
8/19/2014 2.9 <0.0005 | <0.005 <1 <0.01 0.46 4.0 7.81 55 <0.05 12 120
Monitor Date QAIQC Th TDS TKN Total P CoD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-8.5
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pS/cm
16/15 6/1/2001 95 <20 2
8/1/2001 203 0.15 0.01 <20 <1.00 <0.001
5/7/2002 104 28 <1 0.23 8.6 60
8/6/2002 84 <0.05 <20 <1 5.43 <0.001 8.9 90
5/21/2003] 84 7 0.7 8.4 90
8/6/2003 100 0.29 <0.05 6 1 1910 <0.001 8.4 90
5/26/2004 104 9
8/24/2004 90 0.11 <0.05 7 <0.001 NA NA
8/3/2005 152 20 <3 850 5.8 80
9/1/2005 170 0.20 1.88 <4 0.002 51 100
9/1/2005| Duplicate 154 0.30 6.70 14 0.001 5.1 100
5/16/2006 70 <4 <2 2100 8.1
8/29/2006 82 0.2 6.30 6 <2 <0.001 9.45
5/15/2007 76 <4 <2 9.32
8/14/2007 88 <1 0.85 <4 <2 <0.001 9.37
5/21/2008 80 5 <2 950 9.48
8/19/2008 70 0.4 0.29 <4 <2 <0.001 9.31
5/19/2009 70 <4 9.04 130
8/18/2009| No Recovery
5/18/2010( No Recovery
8/24/2010| No Recovery
5/31/2011 70 9 6.98 125
8/23/2011 84 <1 0.49 <4 <0.001 6.88 122
5/16/2012 64 8.6
5/16/2012| Duplicate 84 13 8.15 145
8/29/2012 76 3.4 0.25 4.4 <0.001 8.29 159
5/22/2013 84 10 8.43 122
8/27/2013 152 0.11 0.37 4.6 <2 290 0.002 8.41 122
5/20/2014 100 <4 8.6 102
8/19/2014 54 0.14 0.33 7.3 <2 <0.001 8.62 149

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor |  Date | QA/QC As B Ba Ca cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
17/15 6/1/2001] 0.035 0.240 254 0.30 6.5
8/1/2001 0.001 0.026 28.5 0.10 6.0
5/7/2002] <0.001 0.031 25.8 0.07 6.6
8/6/2002 0.004 0.043 32.0 0.43 8.6
5/21/2003 <0.01 0.034 27.9 <0.01 6.4
8/6/2003 <0.01 0.029 24.6 <0.01 5.7
5/26/2004 <0.01 0.032 26.1 <0.01 5.9
8/24/2004; 0.010 0.022 22.9 <0.01 4.4
8/3/2005 <0.010 0.037 28.0 <0.05 6.5
9/1/2005 <0.01 0.030 25.0 <0.05 5.9
5/16/2006 <0.02 0.030 24.2 <0.02 5.4
8/29/2006 <0.02 0.030 26.1 <0.02 5.9
5/15/2007 <0.02 0.030 22.6 <0.02 4.9
8/14/2007 <0.02 0.020 23.0 <0.02 4.7
8/19/2008 <0.02 0.030 25.8 <0.02 5.8
5/19/2009 <0.02 0.030 24.7 <0.02 55
8/18/2009| No Recovery
8/24/2010| No Recovery
5/31/2011 <0.02 0.040 26.3 <0.02 5.8
8/23/2011 <0.02 0.030 245 <0.02 55
5/16/2012 <0.02 0.030 26.3 <0.02 57
8/29/2012 <0.02 0.030 22.4 <0.02 4.8
5/22/2013 <0.02 0.024 22.4 <0.02 4.8
8/27/2013 <0.2 <0.02 0.030 23.8 <0.005 <0.01 <0.02 <0.02 <0.0001 2 5.2 <0.01
5/20/2014 <0.02 0.027 23.0 <0.02 5.0
8/19/2014 0.001 <0.01 0.033 24.0 <0.001 <0.005 0.0012 <0.1 <0.0001 1.8 5.6 ND
Monitor Date QA/QC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-85 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/icm
17/15 6/1/2001] 6.6 0.90 0.2 12.8 8.05 88 <0.10 2.6 211
8/1/2001 5.7 0.2 8.00 139 <0.10 1.7 205
5/7/2002] 3.8 5.20 0.4 11.2 8.12 85 0.01 2.0 198
8/6/2002 5.3 8.00 <0.03 13.0 8.22 91 0.03 25 194
5/21/2003 3.1 <0.5 <0.2 3.3 8.33 52 <0.03 1.7 111
8/6/2003 3.7 0.80 <0.2 11.9 7.99 77 <0.03 2.4 192
5/26/2004 3.6 0.80 0.3 12.0 8.04 83 <0.03 2.7 180
8/24/2004; 3.9 0.70 <0.2 6.5 8.14 74 <0.03 3.0 152
8/3/2005 7.6 <1 0.2 12.8 8.08 82 <0.05 2.4 177
9/1/2005 3.8 <1 0.4 <1 8.06 88 <0.05 2.3 183
5/16/2006 3.5 1 0.3 13.0 8.00 90 <0.05 25 193
8/29/2006 3.4 1 0.2 14.0 8.10 90 <0.05 2.4 188
5/15/2007 3.5 <1 0.3 9.0 7.60 78 <0.05 3.5 178
8/14/2007 3.3 <1 0.1 14.0 8.00 80 <0.05 2.7 172
8/19/2008 3.4 1 0.1 14.0 8.10 85 <0.05 2.6 193
5/19/2009 3.3 3 <0.1 12.0 7.10 76 <0.05 2.3 200
8/18/2009| No Recovery
8/24/2010| No Recovery
5/31/2011 3.3 <1 0.1 11.0 7.98 83 <0.05 2.4 191
8/23/2011 3.1 <1 0.1 11.0 7.76 83 <0.05 2.3 188
5/16/2012 3.3 <1 <0.1 10.0 7.74 84 <0.05 2.7 190
8/29/2012 3 <1 0.15 7.0 7.53 78 <0.05 3.3 170
5/22/2013 3.9 <1 0.11 5.0 8.06 73 0.07 2.7 150
8/27/2013 3.5 <0.05 <0.01 <1 <0.01 <0.1 7.0 8.11 80 <0.05 3.0 170
5/20/2014 3.7 <1 0.1 5.0 7.76 74 <0.05 2.3 150
8/19/2014 3 <0.0005 <0.005 <1 <0.01 <0.1 13.0 7.97 86 <0.05 2.1 200
Monitor Date QA/QC Th TDS TKN Total P COD BOD TSS Phenols [ Field pH | Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/icm
17/15 6/1/2001] 106 61 3
8/1/2001 244 <20
5/7/2002] 135 <20 <1 0.16 8.2 120
8/6/2002 130 <20 <1 0.31 7.7 160
5/21/2003 132 8 <0.5 8 150
8/6/2003 122 8 <0.5 7.8 160
5/26/2004 140 9
8/24/2004; 128 7 6.6 40
8/3/2005 149 7 <2 230 6.1 140
9/1/2005 151 10 3.9 160
5/16/2006 121 9 <2 57 7.9
8/29/2006 111 <2 8.71
5/15/2007 113 6 <2 8.9
8/14/2007 115 12 <2 110 8.97 128
8/19/2008 130 <4 <2 7 9.06
5/19/2009 120 8 7.4 240
8/18/2009| No Recovery
8/24/2010| No Recovery
5/31/2011 138 17 6.79 223
8/23/2011 128 8 6.44 197
5/16/2012 110 16 7.96 233
8/29/2012 104 15 7.99 240
5/22/2013 92 7.9 8.1 163
8/27/2013 130 0.2 0.064 4.7 <2 110 <0.001 7.72 183
5/20/2014 110 10 8.15 132
8/19/2014 110 0.15 0.054 8.2 <2 <0.001 7.71 189

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor | Date | QAIQC As B Ba Ca cd cr Cu Fe Hg K Mg Mn!
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
19/16 6/1/2001 0.006 0.019 36.0 0.24 9.4
8/1/2001 0.001 0.017 38.3 0.17 8.3
5/7/2002 <0.001 0.016 41.5 0.09 10.5
8/6/2002, 0.002 0.029 36.6 0.36 8.7
5/21/2003 <0.01 0.015 38.8 <0.01 8.9
8/6/2003| <0.01 0.016 39.0 <0.01 9.3
5/26/2004 <0.01 0.016 40.5 <0.01 9.6
8/24/2004 0.020 0.014 37.1 <0.01 8.8
8/3/2005 <0.010 0.016 39.0 0.64 9.0
9/1/2005 <0.01 0.014 40.0 <0.05 9.1
5/16/2006 <0.02 <0.02 36.5 <0.02 8.2
8/29/2006 <0.02 <0.02 39.6 <0.02 9.0
5/15/2007 <0.02 <0.02 41.1 <0.02 9.1
8/14/2007 <0.02 <0.02 40.4 <0.02 9.0
5/21/2008 <0.02 <0.02 40.7 <0.02 9.0
8/19/2008 <0.02 <0.02 40.6 <0.02 9.1
5/19/2009 <0.02 <0.02 38.5 <0.02 8.7
8/18/2009| No Recovery
5/18/2010 <0.02 <0.02 39.5 <0.02 8.7
8/24/2010 <0.02 <0.02 375 <0.02 8.8
5/31/2011 <0.02 <0.02 39.8 <0.02 9.0
8/23/2011 <0.02 <0.02 39.6 <0.02 8.9
5/16/2012 <0.02 <0.02 41.5 <0.02 9.0
8/29/2012 <0.02 <0.02 41.7 <0.02 9.1
5/22/2013 <0.02 0.014 45.3 <0.02 10.2
8/27/2013 <0.2 <0.02 0.017 45.8 <0.005 <0.01 <0.02 <0.02 <0.0001 2.00 10.4 <0.01
5/20/2014 <0.02 0.018 49.0 <0.02 11.0
8/19/2014 <0.001 | <0.01 0.016 43.0 <0.001 <0.005 <0.001 <0.1 <0.0001 2.20 10.0 <0.01
Monitor Date QA/IQC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-85 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L uS/icm
19/16 6/1/2001 4.4 24 0.50 6.8 8.09 134 <0.10 1.9 272
8/1/2001 6.8 0.20 7.96 81 <0.10 2.0 272
5/7/2002 4.2 6.4 <0.10 4.9 8.20 138 0.02 2.0 274
8/6/2002, 53 <0.5 0.44 5.7 8.13 145 0.03 2.1 275
5/21/2003 4.4 0.7 <0.2 7.1 8.10 138 <0.03 2.3 276
8/6/2003| 4.5 1.0 <0.2 7.0 7.96 136 <0.03 1.8 270
5/26/2004 4.6 1.0 <0.2 7.1 8.20 138 <0.03 2.0 258
8/24/2004 4.3 14 0.10 6.8 8.19 130 <0.03 2.2 248
8/3/2005 8.2 1.0 1.30 8.0 8.23 137 <0.05 2.1 252
9/1/2005 4.8 <1l <0.2 7.0 8.09 142 <0.05 2.0 252
5/16/2006 4.1 2 <0.1 6 8.20 143 <0.05 2.1 270
8/29/2006 4.4 2 <0.1 6 8.10 150 <0.05 2.1 267
5/15/2007 4.6 1 0.2 7 8.10 150 <0.05 25 298
8/14/2007 4.2 <1l 0.1 8 8.10 149 <0.05 1.9 271
5/21/2008 4.5 1 <0.1 6 8.20 142 <0.05 2.0 278
8/19/2008 4.3 1 <0.1 6 8.30 159 <0.05 1.8 287
5/19/2009 4.2 2 0.1 6 7.80 141 <0.05 1.7 285
8/18/2009| No Recovery
5/18/2010 4.3 2 0.1 5 8.20 137 <0.05 1.7 273
8/24/2010 4.2 1 0.1 5 8.10 135 <0.05 1.8 275
5/31/2011 4 1 0.1 4 8.11 138 <0.05 1.9 278
8/23/2011 4.1 1 0.1 4 7.99 142 <0.05 1.6 279
5/16/2012 4.3 <1 0.12 4 8.04 140 <0.05 1.9 280
8/29/2012 4.1 <1 0.15 5 8.02 150 <0.05 29 290
5/22/2013 53 <1 0.12 5 8.22 150 0.06 1.7 300
8/27/2013 4.8 <0.05 <0.01 <1 <0.01 <0.1 5 8.28 160 0.05 1.6 310
5/20/2014 5.1 2 <0.1 5 8.17 160 <0.05 15 300
8/19/2014 4.4 <0.0005 | <0.005 1 <0.01 0.1 5 8.15 160 <0.05 2.3 310
Monitor Date QA/QC ThTDS| TKN Total P COD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/cm
19/16 6/1/2001 137 <20 7.00 110
8/1/2001 275 <20 7.80 130
5/7/2002 189 64 1 0.23 8.10 180
8/6/2002, 180 <20 1 1.39 8.20 260
5/21/2003 118 9 0.8 8.00 230
8/6/2003| 180 8 1 7.80 210
5/26/2004 186 8 7.20 240
8/24/2004 182 5 NA NA
8/3/2005 164 <4 <3 580 6.40 240
9/1/2005 183 9 5.00 220
5/16/2006 189 5 <2 360 7.90
8/29/2006 165 <4 <2 8.63
5/15/2007 184 <4 <2 8.74
8/14/2007 175 <4 <2 700 8.48
5/21/2008 176 10 <2 350 8.66
8/19/2008 200 <4 <2 760 8.73
5/19/2009 180 <4 7.86 334
8/18/2009| No Recovery
5/18/2010 186 6 8.07 274
8/24/2010 180 8 11.42
5/31/2011 172 7 6.83 302
8/23/2011 190 <4 7.05 304
5/16/2012 142 10 7.95 320
8/29/2012 156 8 7.92 374
5/22/2013 180 4.3 7.86 317
8/27/2013 310 0.110 0.32 <4 <2 290 <0.001 7.80 337
5/20/2014 186 6.3 8.08 253
8/19/2014 176 0.380 0.19 <4 <2 <0.001 8.33 300

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor | Date [ QAIQC As B Ba Ca cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
23/3 6/1/2001] 0.040 0.254 19.7 0.26 5.1
8/1/2001] <0.001 0.015 24.8 0.08 5.3
5/7/2002] <0.001 0.017 21.1 0.10 5.6
8/6/2002] 0.004 0.087 25.9 3.06 7.1
5/21/2003 <0.01 0.019 27.1 0.04 6.0
8/6/2003| <0.01 0.024 25.1 0.03 6.1
5/26/2004 <0.01 0.016 23.7 0.07 6.0
8/24/2004 0.010 0.015 29.3 0.01 5.8
8/3/2005 <0.01 0.013 26.0 <0.05 5.9
9/1/2005 <0.01 0.013 25.0 <0.05 5.7
5/16/2006 <0.02 <0.02 23.7 <0.02 5.4
8/29/2006 <0.02 <0.02 24.6 <0.02 5.6
5/15/2007 <0.02 <0.02 24.7 <0.02 5.8
8/14/2007 <0.02 <0.02 23.5 <0.02 5.4
5/21/2008 <0.02 <0.02 22.8 <0.02 51
8/19/2008 <0.02 <0.02 24.6 <0.02 55
8/18/2009 <0.02 <0.02 24.3 <0.02 5.4
5/18/2010 <0.02 <0.02 24.0 <0.02 55
8/24/2010 <0.02 <0.02 22.0 <0.02 5.4
5/31/2011 <0.02 <0.02 29.4 <0.02 6.3
8/23/2011 <0.02 <0.02 24.7 <0.02 55
5/16/2012 <0.02 <0.02 26.6 <0.02 5.8
8/29/2012 <0.02 <0.02 25.3 <0.02 55
5/22/2013 <0.02 0.016 27.8 <0.02 6.3
8/27/2013 <0.2 <0.02 0.014 27.4 <0.005 <0.01 <0.02 <0.02 <0.0001 2 6.3 <0.01
5/20/2014 1.90 0.54 190.0 34 81.0
8/19/2014 0.001 0.13 0.045 39.0 <0.001 <0.005 <0.001 <0.1 <0.0001 14 11.0 0.22
Monitor Date QA/QC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/cm
23/3 6/1/2001] 5.3 2.3 <0.10 75 8.00 76 <0.10 1.9 168
8/1/2001] 4.6 0.40 7.92 90 <0.10 4.3 176
5/7/2002] 2.8 3.7 <0.10 4.5 7.80 74 0.05 1.0 153
8/6/2002] 5.1 <0.5 0.45 5.7 7.87 90 0.03 1.1 183
5/21/2003 3.6 <05 0.20 8.0 7.93 84 0.09 4.3 186
8/6/2003] 3.5 <0.5 <0.2 11.9 7.74 83 0.05 25 189
5/26/2004 2.9 0.5 <0.2 7.0 7.98 88 0.09 4.6 171
8/24/2004 3.9 0.7 0.20 7.4 8.00 93 0.08 2.7 173
8/3/2005 7.4 <1 0.70 8.05 75 0.08 3.2 147
9/1/2005 6.0 <1 <0.2 5.0 8.05 91 0.11 5.0 172
5/16/2006 3.4 2 0.1 9 8.1 93 <0.05 2.1 180
8/29/2006 3.5 2 0.1 10 8.10 95 <0.05 1.9 179
5/15/2007 3.6 1 <0.01 7 7.70 93 0.22 55 194
8/14/2007 3.4 10 <0.1 <1 8.30 199 0.11 3.7 339
5/21/2008 3.2 5 0.1 8 8.10 85 0.26 3.0 178
8/19/2008 3.5 1 0.1 8 8.20 88 0.1 3.1 185
8/18/2009 3.4 <1 0.2 7 7.60 89 0.15 18 179
5/18/2010 3.5 2 0.1 8 8.10 85 0.5 1.3 184
8/24/2010 3.3 1 0.2 8 8.10 86 0.3 2.1 186
5/31/2011 3.5 1 0.1 9 8.06 87 0.43 14 189
8/23/2011 3.4 2 0.1. 9 7.70 89 <0.05 15 189
5/16/2012 3.7 1 <0.1 8 7.93 95 <0.05 14 200
8/29/2012 3.4 <1 0.12 8 7.36 90 0.14 2.2 190
5/22/2013 4.7 2 <0.1 11 8.04 93 0.22 2.0 200
8/27/2013 4 <0.05 <0.01 2 <0.01 <0.1 6 7.89 93 <0.05 1.8 200
5/20/2014 72 110 <0.1 300 7.30 750 11 97.0 2200
8/19/2014 7.4 <0.0005 <0.005 9 <0.01 <0.1 25 7.78 150 0.54 4.6 360
Monitor Date QA/QC Th TDS TKN Total P COD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/icm
23/3 6/1/2001] 98 <20 <1 7.80 70
8/1/2001] 225 <20 7.70 80
5/7/2002] 152 120 1 2.20 7.60 100
8/6/2002] 232 <20 <1 1.56 7.80 170
5/21/2003 140 13 <0.5 7.60 130
8/6/2003] 128 10 <0.5 7.70 140
5/26/2004 174 15 7.10 30
8/24/2004 162 12 NA NA
8/3/2005 420 320 <2 5600 7.00 130
9/1/2005 390 880 8.10 370
5/16/2006 126 190 <2 7700 7.80
8/29/2006 113 120 <2 8.36
5/15/2007 130 520 <2 8.55
8/14/2007 120 89 <2 36000 8.13
5/21/2008 124 250 <2 6400 8.40
8/19/2008 130 170 <2 4900 8.80
8/18/2009 117 360 8.96 156
5/18/2010 122 1800 7.92 170
8/24/2010 120 310 8.07
5/31/2011 118 740 7.01 209
8/23/2011 136 25 6.44 204
5/16/2012 110 45 7.82 223
8/29/2012 142 100 7.73 250
5/22/2013 216 220 7.92 226
8/27/2013 182 2.2 18 52 <2 2700 <0.001 7.41 246
5/20/2014 1560 380 6.99 1130
8/19/2014 222 1.2 0.69 34 <2 0.0052 7.32 331

Notes:

Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor |  Date | QAIQC As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn!
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
24/5 6/1/2001 0.008 0.028 14.7 0.09 7.0
8/1/2001 0.003 0.031 19.2 7.3
5/7/2002 0.011 0.034 19.6 0.13 8.1
8/6/2002 0.008 0.067 22.8 2.37 10.9
5/21/2003 0.010 0.028 18.2 0.03 7.6
8/6/2003| <0.01 0.028 17.2 0.02 7.1
5/26/2004 <0.01 0.023 16.3 0.04 7.2
8/24/2004 <0.01 0.026 185 0.59 7.9
8/3/2005 <0.01 0.026 18.0 0.44 7.1
9/1/2005 <0.01 0.021 16.0 <0.05 6.7
5/16/2006 <0.02 0.02 14.9 <0.02 6.2
8/29/2006 <0.02 0.03 17.7 <0.02 6.7
5/15/2007 <0.02 0.03 15.9 <0.02 6.3
8/14/2007 <0.02 0.03 17.3 <0.02 6.6
5/21/2008 <0.02 0.03 16.8 <0.02 6.3
8/19/2008 <0.02 0.03 17.0 <0.02 6.7
5/19/2009 <0.02 0.02 13.2 <0.02 5.5
8/18/2009 <0.02 0.03 17.4 <0.02 6.5
5/18/2010 <0.02 0.03 16.1 <0.02 6.7
8/24/2010 <0.02 0.03 16.0 <0.02 6.6
5/31/2011 <0.02 0.03 15.7 0.03 6.4
8/23/2011 <0.02 0.02 16.0 <0.02 6.4
5/16/2012 <0.02 0.03 16.4 <0.02 6.7
8/29/2012 <0.02 0.03 17.0 0.02 6.5
5/22/2013 <0.02 0.03 17.2 0.06 7.1
8/27/2013 |Tubing Damaged
5/20/2014 | Tubing Damaged
8/19/2014 <0.001 <0.01 0.026 15.0 <0.001 | <0.005 | 0.0041 <0.1 <0.0001 2.3 6.5 0.24
Monitor Date QAIQC Na Pb Zn Cl- NO2-N NO3-N SO4 pH alk42 NH3-N DOC [ Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L puS/cm
24/5 6/1/2001 5.9 2.1 <0.10 2.7 7.86 79 <0.10 3.4 166
8/1/2001 8.4 <0.10 <0.10 43
5/7/2002 6.2 8.4 <0.10 4.4 7.85 93 0.10 21.0 194
8/6/2002 8.7 <05 <0.03 3.2 7.32 91 0.06 4.1 183
5/21/2003 5.8 <05 <0.2 5.3 7.38 95 <0.03 4.5 177
8/6/2003| 6.0 <05 <0.2 4.9 7.21 85 <0.03 3.9 175
5/26/2004 5.8 0.5 <0.2 4.6 7.22 83 <0.03 44 167
8/24/2004 6.5 0.9 <02 5.4 7.27 80 0.03 3.2 170
8/3/2005 6.3 <1 <0.2 5.0 7.85 88 <0.05 4.4 148
9/1/2005 7.1 <1 <0.2 8.0 7.64 90 <0.05 4.2 164
5/16/2006 55 2 <0.01 7 7.70 88 <0.05 4.4 169
8/29/2006 6 2 <0.01 6 7.60 89 <0.05 4.1 167
5/15/2007 5.7 1 <0.01 6 7.40 81 <0.05 5.0 168
8/14/2007 5.7 1 <0.01 8 7.60 83 <0.05 43 163
5/21/2008 5.7 3 <0.01 7 7.80 81 <0.05 3.7 163
8/19/2008 5.9 1 <0.01 6 7.80 81 <0.05 4.6 166
5/19/2009 5 1 0.2 5 6.90 68 <0.05 3.7 142
8/18/2009 5.9 <1 0.3 6 7.00 84 <0.05 4.6 169
5/18/2010 5.8 1 <0.01 5 7.60 78 0.07 4.0 164
8/24/2010 5.9 <1 0.4 5 7.50 78 <0.05 4.4 106
5/31/2011 53 1 <0.1 7 7.44 73 <0.05 0.5 156
8/23/2011 5.7 <1 <0.1 5 7.25 78 <0.05 4.1 166
5/16/2012 6.1 <1 <0.1 6 7.21 77 <0.05 4.9
8/29/2012 5.8 <1 <0.1 5 6.96 80 0.16 5.8 170
5/22/2013 6.9 7 <0.1 5 7.56 75 0.10 4.3 160
8/27/2013 |Tubing Damaged
5/20/2014 | Tubing Damaged
8/19/2014 6.1 <0.0005 | <0.005 <1 <0.01 <0.1 5 7.33 75 0.065 6.2 160
Monitor Date QA/QC Th TDS TKN Total P COD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-8.5
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L uS/icm
24/5 6/1/2001 122 31 <1 7.40 60
8/1/2001] 25 7.70 80
5/7/2002 440 28 4 0.39 7.00 120
8/6/2002 196 <20 1 4.08 7.30 160
5/21/2003 140 15 <05 7.60 130
8/6/2003| 146 14 <0.5 7.30 130
5/26/2004 198 14 6.70 130
8/24/2004 110 13 NA NA
8/3/2005 460 7 <2 2100 5.00 140
9/1/2005 154 9 7.40 170
5/16/2006 117 <4 <2 190 7.40
8/29/2006 106 <4 <2 6.88
5/15/2007 100 <4 <2 7.95
8/14/2007 131 6 <2 860 7.72
5/21/2008 102 10 <2 670 8.22
8/19/2008 110 20 <2 1500 8.16
5/19/2009 95 15 7.67 162
8/18/2009 110 29 8.36 158
5/18/2010 112 17 7.45 103
8/24/2010 106 15 11.08
5/31/2011 102 9 6.90 196
8/23/2011 138 5 6.45 172
5/16/2012 232 22 7.51 155
8/29/2012 184 11 7.19 229
5/22/2013 162 10 7.59 132
8/27/2013 |Tubing Damaged 7.26 226
5/20/2014 | Tubing Damaged
8/19/2014 288 3.4 1.6 7.5 <2 < 0.0010 7.33 160
Notes: Bold denotes exceedance of ODWQS (2006) criteria

NA - Not Analyzed




Ground Water Monitoring Data

Monitor | Date | QA/QC As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn
ODWQS - 0.025 5 1 0.005 0.05 1 0.3 0.001 0.05
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
KGS-2 6/1/2001 0.000 0.022 26.6 0.18 7.2
8/1/2001 0.008 0.021 34.0 0.08 8.3
5/7/2002 0.012 0.041 29.8 0.27 6.7
8/6/2002 0.008 0.053 31.1 2.04 8.0
5/21/2003 0.020 0.019 29.8 <0.01 6.9
8/6/2003| <0.01 0.024 29.7 0.02 6.8
5/26/2004 <0.01 0.026 314 <0.01 7.4
8/24/2004 0.010 0.025 32.9 0.02 6.9
8/3/2005 <0.01 0.021 30.0 < 0.05 6.7
9/1/2005 <0.01 0.026 31.0 < 0.05 6.9
5/16/2006 <0.02 0.030 32.3 <0.02 7.1
8/29/2006 <0.02 0.030 29.4 <0.02 6.4
5/15/2007 <0.02 0.040 38.8 <0.02 7.8
8/14/2007| under water
5/21/2008| no access
8/19/2008| no access
5/19/2009| no access
8/18/2009 <0.02 0.040 47.2 <0.02 10.1
5/18/2010 <0.02 0.030 39.0 <0.02 8.5
8/24/2010 <0.02 0.040 35.3 <0.02 8.2
5/31/2011 <0.02 0.050 45.4 <0.05 8.8
8/23/2011 <0.02 0.040 41.0 <0.03 8.2
5/16/2012 <0.02 0.060 60.5 <0.02 12.6
5/16/2012| Duplicate <0.02 0.060 58.9 <0.02 12.2
5/22/2013 <0.02 0.051 51.8 <0.02 10.9
8/27/2013 <0.2 <0.02 0.039 46.9 <0.005 <0.01 <0.02 <0.02 <0.0001 4 10.0 0.34
5/20/2014 <0.02 0.037 46.0 <0.02 9.7
8/19/2014 <0.001 <0.01 0.037 44.0 <0.001 <0.005 <0.001 <0.1 <0.0001 4.2 9.7 0.24
Monitor Date QA/QC Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N DOC Th Cond
ODWQS - 200 0.01 5 250 10 500 6.5-8.5 500 5.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L uS/icm
KGS-2 6/1/2001 5.2 2.4 <0.10 15.9 8.10 95 <0.10 3.0 222
8/1/2001 5.5 <0.10 8.07 104 <0.10 1.4 227
5/7/2002 12.8 17.1 <0.10 10.9 8.16 99 0.14 2.0 226
8/6/2002, 6.6 0.6 <0.03 10.3 8.08 104 0.13 3.8 232
5/21/2003 3.6 <05 <0.2 1.7 8.17 97 0.05 1.7 216
8/6/2003| 4.3 <05 <0.2 17.8 8.00 94 <0.03 1.7 224
5/26/2004 3.9 0.9 <0.2 18.2 8.29 92 0.06 1.7 213
8/24/2004 4.1 0.7 <0.2 17.3 8.17 94 0.08 1.1 211
8/3/2005 4.4 <1 <0.2 17.8 8.10 93 < 0.05 2.0 196
9/1/2005 6.3 <1 0.50 4.0 8.10 101 0.07 1.9 211
5/16/2006 3.6 3 <0.01 25.0 8.10 102 0.11 3.9 249
8/29/2006 3.9 2 <0.01 20.0 8.10 105 0.06 1.9 220
5/15/2007 6.9 14 <0.01 18.0 7.50 126 0.21 10.8 318
8/14/2007| under water
5/21/2008| no access
8/19/2008| no access
5/19/2009| no access
8/18/2009 4.5 12 <0.01 70.0 7.30 87 0.05 23 346
5/18/2010 3.8 9 <0.01 52.0 8.00 82 0.14 1.7 303
8/24/2010 9.6 7 <0.01 40.0 8.00 85 < 0.05 2.2 291
5/31/2011 3.9 5 34.0 7.97 108 0.12 2.0 306
8/23/2011 4.2 9 <0.01 43.0 7.92 93 <0.05 2.2 288
5/16/2012 5.4 11 <0.01 67.0 7.49 130 0.09 3.5 420
5/16/2012| Duplicate 5.3 11 <0.01 70.0 7.48 120 0.14 3.1 410
5/22/2013 5.6 11 <0.10 67.0 8.03 97 0.26 2.4 370
8/27/2013 4.5 <0.05 <0.01 10 <0.01 <0.10 67.0 7.89 83 <0.05 29 340
5/20/2014 4.7 7 <0.1 46.0 7.76 100 0.07 2.4 310
8/19/2014 4.1 <0.0005 | <0.005 7 <0.01 <0.1 53.0 8.02 94 0.12 2.0 320
Monitor Date QA/QC Th TDS TKN Total P CoD BOD TSS Phenols | Field pH | Field Cond
ODWQS - 500 6.5-85
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L puS/cm
KGS-2 6/1/2001 151 28
8/1/2001 173 28
5/7/2002 160 61 2 8.01 8.10 150
8/6/2002, 192 <20 3 3.29 8.30 210
5/21/2003 100 12 <0.5 7.80 170
8/6/2003| 148 12 <05 7.80 180
5/26/2004 156 14 7.20 40
8/24/2004 168 7 NA NA
8/3/2005 140 38 <2 9200 6.70 180
9/1/2005 450 49 3.90 190
5/16/2006 150 30 <2 5600 8.10
8/29/2006 162 8 <2 8.38
5/15/2007 207 37 6 7.87
8/14/2007| under water
5/21/2008| no access
8/19/2008| no access
5/19/2009| no access
8/18/2009 230 20 8.33 344
5/18/2010 204 10 7.79 404
8/24/2010 184 16 8.00
5/31/2011 192 15 6.99 364
8/23/2011 20 <4 6.32 301
5/16/2012 262 32 7.33 491
5/16/2012| Duplicate 256 44
5/22/2013 306 48 7.36 448
8/27/2013 256 0.49 0.75 <4 <2 1400 <0.001 7.66 413
5/20/2014 292 10 7.69 284
8/19/2014 234 2.60 1.2 11 <2 <0.001 7.21 337

Notes:

Bold denotes exceedance of ODWQS (2006) criteria
NA - Not Analyzed




APPENDIX E

Ground Water Levels

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Historical Water Level Monitoring Data

Surface | Trigger |Background Ground Water Elevations
Elevation | Elevation
Monitor  Target Zone (masl) (masl) |Fenco (10/96)| 1-May-02 [ 1-Jun-02 | 1-Jul-02 [ 1-Aug-02 | 1-Sep-02 [ 1-Oct-02 | 1-May-03 | 1-May-04 | 1-Aug-04 | 1-Aug-05 | 1-Sep-05

117 Till 351.44 350.87 350.66 350.23 350.74 350.74 NA NA NA
2/9 Till 351.07 350.08 350.32 350.26 350.17 350.16 350.32 349.62 349.62 350.62 350.36 350.23 350.32
2/13 Bedrock 350.85 350.06 350.10 349.93 350.18 350.35 350.15 350.13 350.13
3/8 Till 351.51 350.44 349.86 350.17 350.06 350.06 350.36 350.30 350.34 350.51 350.21 350.19 350.13
4/6 Till 351.48 350.36 350.13 349.93 349.79 350.18 350.08 350.06 350.00
5/17 Till / Bedrock 370.13 361.75 355.57 353.08 352.82 352.63 N/A 352.43 352.58 353.59 353.83 357.10 357.77 357.18
6/5 Till 351.09 349.90 349.77 349.55 349.71 349.97 349.87 349.79 349.75
114 Till 366.45 366.45 361.36 361.34 361.41 N/A 361.34 362.11 361.95 363.85 363.19 363.41 363.01
13/6 Till 355.02 348.62 348.90 348.90 348.81 349.09 349.58 350.37 350.26 350.22 349.90
13/14 7 354.72 349.27 350.00 349.15 348.72 349.62 349.87 351.22 350.63 350.78 350.27
14/6 Till 348.91 346.07 346.50 346.48 346.33 346.91 347.66 348.19 347.92 347.81 347.57
14/21 7 348.68 345.18 345.50 345.45 345.30 345.92 346.53 347.18 346.91 346.72 346.32
15/5 Till 352.17 350.50 349.80 350.37 350.38 349.80 350.88 351.42 350.73 350.69 350.51
15/17 7 352.08 350.58 350.60 350.47 350.47 350.85 350.83 351.99 350.80 358.59 358.57
16/15 7 362.25 362.25 350.37 350.07 349.95 349.94 Dry 350.27 350.51 350.55 351.04 352.05 352.13
17/15 7 359.99 350.37 350.14 350.72 350.99 351.79 352.47 352.09
19/6 Till 364.15 364.15 357.60 357.54 364.15 N/A Dry Dry 357.54 357.45 dry dry 353.02
23/3 Peat 351.19 350.33 350.12 350.46 350.39 351.00 350.27 350.25
24/5 Till 352.01 350.56 350.80 350.89 351.01 350.91 350.79 350.79
KGS-2 7 351.38 350.37 349.93 349.66 350.08 350.08 350.08 350.20 350.20

Note: ?? denotes unknown target zone




Historical Water Level Monitoring Data

Surface | Trigger |Background Ground Water Elevations
Elevation | Elevation
Monitor  Target Zone (masl) (masl) |Fenco (10/96)] 1-Oct-05 | 1-May-06 | 1-Aug-06 | 1-May-07 | 1-Aug-07 | 1-May-08 | 1-Aug-08 | 1-May-09 | 1-Aug-09 | 10-May-10{ 10-Aug-10| 9-Jun-11
117 Till 351.44 350.87 NA 350.66 350.04 350.38 351.44 349.37 noaccess | noaccess | 349.99 349.47 350.00 349.50
2/9 Till 351.07 350.08 349.62 349.95 349.77 349.82 349.85 349.88 349.79 349.86 349.84 349.74 349.74 349.72
2/13 Bedrock 350.85 350.06 350.14 350.10 349.93 350.06 350.02 350.14 350.07 350.12 350.15 350.08 350.18 350.16
3/8 Till 351.51 350.44 350.16 350.17 349.80 350.12 350.26 350.28 350.11 350.38 350.31 350.22 350.26 350.25
4/6 Till 351.48 350.36 350.39 350.05 349.73 350.13 350.16 350.29 350.23 350.85 350.58 350.52 350.54 350.52
5/17 Till / Bedrock 370.13 361.75 355.57 356.10 dry dry Dry 354.91 353.54 354.88 353.28 356.27 353.65 356.05 353.58
6/5 Till 351.09 349.90 349.79 349.73 349.02 349.65 349.75 349.81 349.55 349.87 349.84 349.74 349.84 349.80
11/4 Till 366.45 366.45 362.05 dry dry Dry 362.75 362.26 362.82 362.61 363.45 362.22 363.57 362.53
13/6 Till 355.02 349.52 349.41 348.67 348.56 350.50 349.50 350.10 349.77 350.62 349.48 350.57 349.63
13/14 7 354.72 350.22 350.07 348.39 349.09 350.35 349.69 350.16 350.02 350.77 350.22 350.76 350.26
14/6 Till 348.91 347.41 347.31 346.32 345.05 347.32 346.86 347.27 347.50 348.08 347.41 347.91 347.61
14/21 7 348.68 346.37 346.33 345.33 344.20 346.30 345.91 346.26 346.55 347.03 346.43 347.86 347.56
15/5 Till 352.17 350.52 350.57 350.12 349.45 350.87 350.77 350.58 351.07 350.97 350.71 350.88 350.73
15/17 7 352.08 359.53 350.66 350.26 350.56 350.82 350.78 350.67 350.95 350.92 350.73 350.90 350.75
16/15 7 362.25 362.25 351.56 350.50 350.19 349.60 350.63 350.44 350.91 350.46 35141 350.62 356.58 350.70
17/15 7 359.99 351.53 350.58 350.23 349.72 351.40 350.55 350.99 350.62 351.64 350.59 351.84 350.83
19/6 Till 364.15 364.15 dry dry dry Dry Dry Dry Dry Dry Dry dry 357.56 dry
23/3 Peat 351.19 350.30 350.22 349.85 350.17 350.32 350.39 350.32 350.44 350.63 349.79 350.48 350.57
24/5 Till 352.01 351.01 350.79 350.53 350.52 350.75 350.83 350.89 341.74 351.04 350.61 351.01 351.01
KGS-2 7 351.38 350.37 349.34 349.98 349.79 349.84 no access | 348.87 noaccess | 351.38 noaccess | 348.45 349.08 349.97

Note: ?? denotes unknown target zone




Historical Water Level Monitoring Data

SJrfgce Tr|gg§r Background Ground Water Elevations YRR RS- .
Elevation | Elevation (mas)) (mas)) Fluctuation

Monitor  Target Zone (masl) (masl) |Fenco (10/96)| 23-Aug-11 [ 16-May-12| 29-Aug-12 [ 21-May-13| 26-Aug-13 | 20-May-14| 19-Aug-14 (m)
117 Till 351.44 350.87 351.44 349.02 349.22 349.02 349.22 348.00 348.19 351.44 348.00 3.44
2/9 Till 351.07 350.08 349.67 349.57 349.57 349.57 349.57 349.77 349.60 350.62 349.57 1.05
2/13 Bedrock 350.85 350.06 350.07 350.07 350.06 350.07 350.06 350.34 350.17 350.35 349.93 0.42
3/8 Till 351.51 350.44 350.13 350.09 350.08 350.09 350.08 350.45 350.19 350.51 349.80 0.71
4/6 Till 351.48 350.36 N/A N/A N/A NA 350.08 349.90 348.94 350.85 348.94 191
5/17 Till / Bedrock 370.13 361.75 355.57 354.68 352.43 352.73 352.43 352.73 352.44 355.79 357.77 352.43 5.34
6/5 Till 351.09 349.90 349.48 349.62 349.30 349.62 349.30 349.93 349.67 349.97 349.02 0.95
114 Till 366.45 366.45 362.58 361.24 361.59 361.24 361.59 361.95 362.93 363.85 361.24 261
13/6 Till 355.02 349.62 348.73 349.33 348.73 349.33 349.57 350.07 350.62 348.56 2.06
13/14 7 354.72 349.63 348.96 349.28 348.96 349.28 349.88 350.11 351.22 348.39 2.83
14/6 Till 348.91 346.98 346.11 346.46 346.11 346.46 346.99 347.12 348.19 345.05 3.14
14/21 7 348.68 346.00 345.16 345.49 345.16 345.49 346.10 346.07 347.86 344.20 3.66
15/5 Till 352.17 350.56 350.62 350.53 350.62 350.53 351.34 350.68 351.42 349.45 1.97
15/17 7 352.08 350.66 350.53 350.59 350.53 350.59 351.11 349.75 359.53 349.75 9.78
16/15 7 362.25 362.25 350.93 349.71 350.41 349.71 350.41 350.35 350.95 356.58 349.60 6.98
17/15 7 359.99 351.05 350.04 350.29 350.04 350.29 350.47 351.52 352.47 349.72 2.75
19/6 Till 364.15 364.15 dry dry dry 350.31 350.75 350.57 351.84 364.15 350.31 13.84
23/3 Peat 351.19 350.50 350.46 350.45 350.46 350.45 350.14 349.28 351.00 349.28 1.72
24/5 Till 352.01 350.79 350.69 350.84 350.69 350.84 350.40 349.65 351.04 341.74 9.30
KGS-2 7 351.38 350.37 348.95 348.74 348.83 348.74 348.83 347.91 347.56 351.38 347.56 3.82

Note: ?? denotes unknown target zone
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Ground Water Chemistry Over Time
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APPENDIX G

Detected Volatile Organic Compounds

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Summary Table of Detected Volatile Organic Compounds

Monitor Date Toluene (mg/L) 1,4 dichloro-benzene (mg/L)
0.024 (ODWQS, 2006) 0.001 (ODWQS, 2006)
4/18 August, 2001 - 0.001
1/17 August, 2002 0.001 -
2/9 August, 2002 0.0006 -
3/8 August, 2002 0.0026 -
4/6 August, 2002 0.0013 -
4/18 August, 2002 0.003 -
5/17 August, 2002 0.0005 -
6/5 August, 2002 0.0021 -
20/4 August, 2004 0.0002 -
4/6-I1 August, 2008 0.0004 -
SW-2 August, 2010 0.001 -

All results for all other required sampling parameters were below laboratory detection limits.

In 2006, VOC samples were collected at monitors: 1/17, 2/9, 2/13, 3/8, 416, 4/18, 6/14, 7/4,16/15, 20/4, 21/7 and SW-2

In 2007, VOC samples were collected at monitors: 2/9, 2/13, 3/8, 4/6, 4/18, 5/17, 6/5, 6/5 Il, 6/14, 7/4,16/15, 20/4, 21/7 and SW-2
In 2008, VOC samples were collected at monitors: 2/9, 2/13, 3/8, 4/6, 4/6-11, 4/18, 5/17, 6/5, 6/14, 7/4, 16/15, 20/4, 21/7 and SW-2
In 2009, VOC samples were collected at monitors: 1/17, 2/9, 2/13, 3/8, 5/17, 6/5, 6/14, 7/4, 20/4, 21/7 and SW-2

In 2010, VOC samples were collected at monitors: 2/9, 2/13, 3/8, 5/17, 6/5, 6/14, 7/4 and SW-2

In 2011, VOC samples were collected at monitors: 2/9, 2/13, 3/8, 5/17, 6/5, 6/14, 7/4, 16/15, 21/7 and SW-2

In 2012, VOC samples were collected at monitors: 2/9, 2/13, 3/8, 5/17, 6/5, 6/14, 7/4, 16/15, 21/7 and SW-2

In 2013, VOC samples were collected at monitors: 2/9 and SW-2

In 2014, VOC samples were collected at monitors: 2/9 and SW-2




APPENDIX H

Surface Water Quality Data

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Station: SW-1
Parameter - As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn TDS TKN Total P COoD BOD TSS
PWQO - 0.1 0.2 0.0001 0.1 0.005 0.3 0.0002 0.03
Action** QAIQC 1.0
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002 0.51 0.95 <0.010 56 1.0 5
7/3/2002 0.93 111 <0.020 56 20 3
8/6/2002 0.002 0.018 0.021 <0.001 0.002 0.005 4.57 <0.001 212 3.89 111 4.0 13
9/4/2002 18.23 3.27 0.415 81 3.0 78
10/6/2002] <0.001 0.022 0.027 <0.001 0.001 0.002 1.83 <0.001 207 1.45 0.128 62 1.0 31
4/8/2003 6.04 1.33 0.118 66 10.8 56
5/21/2003 <0.002 0.013 0.014 <0.0001 < 0.005 0.001 0.55 < 0.00005 120 1.04 0.019 84 0.8 4
6/10/2003 0.70 0.88 0.011 70 1.0 3
7/17/2003 1.20 1.29 0.035 95 1.6 10
8/6/2003 <0.002 0.017 0.015 <0.0001 | <0.005 1.130 1.13 < 0.0005 154 0.85 0.013 84 <05 3
9/25/2003 1.03 2.10 0.029 148 15 3
10/28/2003| <0.002 0.024 0.024 <0.0001 | <0.005 0.005 0.54 < 0.00005 294 1.26 0.015 95 0.8 2
5/26/2004 0.50 2.16 0.053 82 1.0 5
8/19/2004 <0.002 0.057 0.021 | 27.40 | <0.0001 [ <0.005 0.001 0.54 < 0.0001 225 6.5 0.015 276 1.10 0.160 129 0.9 2
10/14/2004 <0.002 0.062 0.028 <0.0001 [ <0.005 | <0.005 0.27 362 1.19 0.017 99 1.0 2
8/3/2005 0.002 0.065 0.029 | 25.00 | <0.0001 | <0.005 0.004 3.20 12 5.3 0.081 2.40 0.228 120 <2 110
9/2/2005 0.0012 0.058 0.03 < 0.0001 < 0.005 0.0015 11 < 0.0001 304 1.70 0.114 81 5.0 26
10/21/2005 <0.001 0.090 0.034 <0.0001 [ <0.005 | <0.001 2.30 < 0.0001 258 1.30 0.055 89 <2 14
5/16/2006 0.35 98 1.40 0.009 78 <2 <1
8/29/2006 <0.001 0.060 0.039 < 0.0001 < 0.005 0.002 17 < 0.0001 216 1.90 0.130 96 10.0 75
5/31/2011 <0.2 0.040 0.040 < 0.005 <0.01 <0.02 8.2 < 0.0001 213 1.40 0.061 54 5.0 9
5/15/2007 0.43 183 2.00 0.043 92 <2 <1
8/15/2007 <0.2 0.170 0.070 <0.005 <0.01 <0.02 4.7 <0.0001 418 3.00 0.320 150 5.0 7
10/18/2007 <0.2 0.080 0.050 <0.005 <0.01 <0.02 1.7 <0.0001 246 3.00 0.120 140 3.0 5
5/21/2008 0.67 1.30 0.052 87 <2 <1
8/20/2008 <0.2 0.230 0.050 <0.005 <0.01 <0.02 1.8 <0.0001 270 3.30 0.530 280 6.0 14
10/24/2008 <0.2 0.130 0.030 <0.005 <0.01 <0.02 15 <0.0001 420 2.50 0.210 120 3.0 6
5/19/2009 0.29 1.30 0.096 81 2.0 <1
8/18/2009 <0.2 0.120 0.050 <0.005 <0.01 <0.02 1.6 <0.0001 266 2.40 0.740 200 5.0 10
10/22/2009 <0.2 0.160 0.040 <0.005 <0.01 <0.02 1.2 <0.0001 335 1.90 0.130 100 <2 5
5/18/2010 0.32 1.90 0.092 100 5.0 3
8/25/2010| no sample
10/21/2010 <0.2 0.130 0.040 <0.005 <0.01 <0.02 0.38 <0.0001 506 1.50 0.210 90 <2 1
5/31/2011 0.39 1.50 0.210 89 <2 4
8/24/2011 <0.2 0.330 0.040 <0.005 <0.01 <0.02 0.51 <0.0001 470 2.00 0.400 110 <2 3
10/25/2011 <0.2 0.130 0.030 <0.005 <0.01 <0.02 0.88 <0.0001 344 2.00 0.200 110 <2 2
5/18/2012 0.29 1.80 0.150 90 <2 3
8/30/2012 <0.2 0.250 0.070 <0.005 <0.01 <0.02 25 <0.0001 752 3.40 0.810 160 4.0 54
10/23/2012 <0.2 0.230 0.040 <0.005 <0.01 <0.02 0.26 <0.0001 696 1.80 0.370 120 <2 2
5/24/2013 0.24 2.80 0.004 110 <2 2
8/29/2013 <0.2 0.470 0.470 <0.005 <0.01 <0.02 7.3 <0.0001 780 4.70 0.830 150 56
10/17/2013 <0.2 0.390 0.070 <0.005 <0.01 <0.02 19 <0.0001 680 2.10 0.370 130 2.0 7
5/23/2014 0.4 2.40 0.150 96 <2 5
8/21/2014 <0.2 0.810 0.150 <0.005 <0.01 <0.02 6.8 <0.0001 1230 4.40 0.940 180 11.0 55
10/9/2014 <0.2 0.610 0.075 <0.005 <0.01 <0.02 19 <0.0001 788 2.30 0.290 110 <2 3
Unionized NH3-|
Parameter - Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N N DOC Cond. | Phenols DO Field pH | Field T | Field Cond
PWQO - 0.003 0.02 6.5-85 * 0.02 0.001
Action** 194 0.96
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002 3.7 <0.10 <0.10 14.1 6.05 6 0.03 0.000003 74.8 0.003 9 5.70 15 30
7/3/2002 13 <0.01 <0.01 231 6.14 10 0.04 0.00002 102.5 <0.001 16 5.80 175 90
8/6/2002 0.001 0.279 5.0 <0.05 <0.03 7.0 7.16 50 0.18 0.00105 109 0.002 26 6.20 20.0 110
9/4/2002 5.3 <0.05 <0.03 2.6 6.99 39 0.74 0.00198 107 <0.001 20 6.80 15.0 90
10/6/2002 <0.001 0.032 3.0 <0.50 <1.00 45.0 6.59 10 0.08 0.00003 186 0.013 20 6.80 35 90
5/31/2011 224 <0.2 <0.2 100.0 6.56 27 0.44 0.00014 152 0.004 10 6.10 1.0 100
5/21/2003 <0.0005 | 0.008 4.5 <0.2 <0.2 39.0 5.85 7 0.18 0.00001 142 <0.001 15 6.60 4.0 110
6/10/2003 6.2 <0.2 <0.2 53.8 5.95 7 <0.03 <0.0003 170 <0.001 9 5.60 7.0 170
7/17/2003 5.3 <0.2 <0.2 44.0 5.87 11 0.05 0.00001 149 <0.001 8 5.90 19.5 130
8/6/2003 <0.0005 | 0.006 3.6 <0.2 <0.2 39.3 6.07 11 0.06 0.00002 145 <0.001 15 5.70 18.5 110
9/25/2003 15.6 <0.2 <0.2 114.0 6.58 25 0.61 0.00037 374 <0.001 10 5.60 8.0 340
10/28/2003| <0.0005 | <0.005 | 15.6 <0.2 0.20 95.3 6.64 8 0.36 0.00015 337 <0.001 5.80 20 280
5/26/2004 8.5 <0.2 <0.2 40.4 7.08 44 1.29 0.00193 218 <0.001 6 6.20 5.0 230
8/19/2004 <0.0005 | 0.056 8.8 <0.2 <0.2 45.2 7.65 62 NA 246 0.001 6 10.0
10/14/2004 <0.0005 | <0.005 | 10.2 <02 <0.2 48.1 7.63 136 0.03 0.00016 420 <0.001 5 6.80 5.0 440
8/3/2005 0.0022 0.036 5 <03 <0.2 111 7.58 75 0.09 0.00114 175 0.002 10 4.50 17.8 170
9/2/2005 <0.0005 | 0.072 17 <03 1.600 10.4 7.49 133 0.26 0.00197 294 <0.001 19 6.00 13.7 270
10/21/2005 <0.0005 | 0.092 10 <0.01 <0.1 11.0 7.78 115 0.08 0.00079 230 <0.001 13 3.70 8.5 20
5/16/2006 8 <0.01 <0.1 14.0 7.70 85 <0.05 <0.0005 221 <0.001 10 7.30 17.2
8/29/2006 <0.0005 | 0.100 21 <0.01 <0.1 1.0 7.10 117 0.14 0.00057 291 0.001 11 6.71 17.4
10/17/2006 <0.02 0.250 30 <0.01 <0.1 30.0 7.60 113 0.46 0.00310 353 0.001 6 6.24 8.9
5/15/2007 14 0.020 0.700 105.0 7.40 66 0.05 0.00034 417 <0.001 12 6.93 14.8
8/15/2007 <0.05 0.200 21 <0.01 <0.1 33.0 8.00 306 0.58 0.01745 624 0.005 8 7.6 16.7 687
10/18/2007 <0.05 0.010 14 <0.01 <0.1 33.0 7.90 181 0.09 0.00141 458 0.004 6 7.21 11
5/21/2008 10 <0.01 <0.1 52.0 7.80 121 <0.05 <0.0005 370 0.001 10 75 10.9
8/20/2008 <0.05 <0.005 <1 <0.01 <0.1 23.0 8.00 181 0.23 0.00901 402 <0.001 6 7.37 20.4
10/24/2008 <0.05 <0.005 17 <0.01 <0.1 <2 8.20 280 0.05 0.00126 656 <0.001 9 7.06 8.4 309
5/19/2009 12 <0.01 <0.1 48.0 7.00 99 <0.05 <0.0005 322 <0.001 9 7.35 n/a 326
8/18/2009 <0.05 0.020 <1 <0.01 <0.1 <2 7.40 188 0.17 0.00133 438 0.005 4 7.52 16.9 480
10/22/2009 <0.05 0.030 20 <0.01 <0.1 74.0 7.50 147 0.09 0.00043 514 <0.001 10 7.74 7.4 498
5/18/2010 19 <0.01 <0.1 35.0 8.10 159 0.16 0.00771 455 <0.001 8 7.72 20.2 430
8/25/2010| no sample 7 6.64 16 692
10/21/2010 <0.05 <0.01 28 <0.01 <0.1 85.0 8.01 254 <0.05 <0.0005 779 <0.001 9 7.94 51 784
5/31/2011 19 <0.01 <0.1 54.0 7.88 182 <0.05 <0.0005 552 <0.001 4 7.42 11.8 490
8/24/2011 <0.05 <0.01 27 <0.01 <0.1 27.0 8.02 262 <0.05 <0.0005 691 <0.001 6 8.14 18.1 699
10/25/2011 <0.0001 <0.01 24 <0.01 <0.1 13.0 7.71 185 0.22 0.00139 502 0.007 4 7 4.9 509
5/18/2012 26 <0.01 <0.1 31.0 7.76 170 <0.05 <0.0005 510 0.007 10 6.6 18 540
8/30/2012 <0.05 <0.01 61 <0.01 <0.1 13.0 8.18 400 0.3 0.01628 1000 <0.001 9 7.68 19.4 1259
10/23/2012 <0.05 <0.01 62 <0.01 <0.1 71.0 7.84 310 0.092 0.00083 960 <0.001 9 7.76 5.7 694
5/24/2013 31 0.025 0.310 9.0 7.94 220 0.63 0.01050 620 0.004 10 9.51 10.6 604
8/29/2013 <0.05 <0.01 68 <0.01 <0.1 <1 7.76 440 1.0 0.00843 1100 <0.001 6 7.37 18.8 1297
10/17/2013 <0.05 <0.01 60 0.011 <0.1 20.0 7.96 340 0.16 0.00110 940 0.011 6 7.65 7.7 801
5/23/2014 29 <0.01 0.240 30.0 7.87 210 15 0.01625 580 0.011 8 7.61 14.8 566
8/21/2014 <0.05 0.070 90 <0.05 <0.5 <1 7.94 570 0.32 0.01060 1400 <0.001 6 8.37 19.9 1290
10/9/2014 <0.05 0.020 71 <0.01 <0.10 20.0 7.87 380 0.33 0.00161 1000 0.017 4 7.54 6.6 886
Notes: Bold denotes exceedance of PWQO (1994) criteria * should not be decreased by more than 25% of the natural concentration

NA - Not Analyzed
Underline indicates exceedance of Action Criteria

** - action level according to trigger mechanism




Station: SW-2

Parameter - As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn TDS TKN Total P CcoD BOD TSS
PWQO - 0.1 0.2 0.0001 0.1 0.005 0.3 0.0002 0.03
Trigger - 0.2
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002 0.37 0.72 <0.010 28 2.0 <3
7/3/2002] 1.88 1.43 0.024 56 2.0 10
8/6/2002] 0.001 0.010 0.013 <0.001 <0.001 0.003 0.79 <0.001 126 1.42 50 2.0 13
9/4/2002 1.20 1.05 0.212 <20 1.0 8
10/6/2002| <0.001 [ 0.003 0.013 <0.001 <0.001 | <0.001 0.56 <0.001 64 1.05 0.092 32 1.0 47
4/8/2003| 1.50 0.87 0.057 47 5.6 6
5/21/2003 <0.002 0.007 0.011 <0.0001 <0.005 0.001 0.36 |<0.00005 66 0.85 0.025 63 0.8 5
6/10/2003| 0.48 0.84 0.019 70 1.0 10
7/17/2003 1.02 1.40 0.044 93 1.0 9
8/6/2003| <0.002 [ 0.008 0.014 <0.0001 | <0.005 0.940 0.94 < 0.0005 94 1.02 0.033 78 <05 2
9/25/2003 0.67 1.04 0.019 110 1.2 2
10/28/2003| <0.002 [ 0.008 0.020 <0.0001 | <0.005 0.001 0.54 |<0.00005 170 0.77 0.010 90 0.8 1
5/26/2004 0.29 0.66 0.036 64 0.7 4
8/19/2004 <0.002 [ 0.010 0.014 8.60 | <0.0001 | <0.005 0.002 0.95 < 0.0001 5.9 3.4 0.042 138 0.98 0.024 105 0.9 1
10/14/2004 <0.002 | 0.009 0.017 <0.0001 [ <0.005 | <0.0005 0.5 156 1.02 0.013 113 13 1
8/3/2005 0.001 0.016 0.020 16 <0.0001 [ <0.005 0.003 11 5.1 4.8 0.120 1.10 0.033 7 <2 3
9/2/2005 <0.001 | 0.019 0.019 <0.0001 | <0.005 0.001 0.94 0.0001 194 1.10 0.035 64 <2 8
10/21/2005 <0.001 | 0.019 0.017 <0.0001 [ <0.005 0.001 0.71 <0.0001 198 0.90 0.024 73 <2 8
5/16/2006 0.25 50 1.50 0.006 61 <2 1
8/29/2006 0.001 0.018 0.020 <0.0001 0.012 0.001 1.7 <0.0001 105 1.50 0.081 60 <2 <1
10/17/2006 <0.2 <0.02 <0.02 <0.005 <0.1 <0.02 0.19 <0.0001 113 0.60 0.009 33 <2 <1
5/31/2011] 0.29 69 1.50 0.017 72 <2 <1
8/15/2007 <0.2 0.05 0.03 <0.005 <0.01 <0.02 1.6 <0.0001 146 1.70 0.050 110 <2 3.0
10/18/2007 <0.2 0.05 0.02 <0.005 <0.01 <0.02 0.37 <0.0001 124 1.20 0.021 78 <2 <1
5/21/2008 0.41 1.00 0.010 63 <2 <10
8/20/2008 <0.2 0.05 0.05 <0.005 <0.01 <0.02 4.2 <0.0001 150 2.10 0.076 110 <2 40
10/24/2008 <0.2 0.04 <0.02 <0.005 <0.01 <0.02 0.33 0.0003 325 1.60 0.190 83 <2 <1
5/19/2009 0.17 0.80 0.020 71 <2 <1
8/18/2009 <0.2 0.05 0.03 <0.005 <0.01 <0.02 21 <0.0001 155 1.70 0.044 120 <2 2
10/22/2009 <0.2 0.03 <0.02 <0.005 <0.01 <0.02 0.36 <0.0001 140 1.10 0.014 72 <2 1
5/18/2010 0.58 1.40 0.019 75 <2 4
8/25/2010 <0.2 0.04 0.03 <0.005 <0.01 <0.02 1.8 <0.0001 200 1.70 0.073 97 <2 2
10/21/2010 <0.2 0.03 0.03 <0.005 <0.01 <0.02 0.36 <0.0001 192 0.70 0.016 64 <2 <1
5/31/2011 0.51 1.30 0.050 72 <2 3
8/24/2011 <0.2 0.05 0.03 <0.005 <0.01 <0.02 0.97 <0.0001 228 1.30 0.090 91 <2 228
8/24/2011| Duplicate| <0.2 0.05 0.03 <0.005 <0.01 <0.02 0.98 <0.0001 198 1.50 0.099 110 <2 198
10/25/2011 <0.2 0.03 0.02 <0.005 <0.01 <0.02 0.4 <0.0001 224 7.30 0.042 68 <2 2
5/18/2012 0.44 1.10 0.081 72 <2 2
8/30/2012 <0.2 0.05 0.03 <0.005 <0.01 <0.02 0.89 <0.0001 180 1.70 0.099 96 <2 11
10/23/2012 <0.2 0.03 <0.02 <0.005 <0.01 <0.02 0.37 <0.0001 184 1.30 0.011 78 <2 <1
5/24/2013 0.30 1.50 0.043 69 <2 <1
8/29/2013 <0.2 0.06 0.048 <0.005 <0.01 <0.02 15 <0.0001 334 1.90 0.130 110 6
10/17/2013 <0.2 0.05 0.028 <0.005 <0.01 <0.02 0.9 <0.0001 272 1.40 0.049 96 2 <1
5/23/2014 0.26 1.20 0.032 79 <2 <1
8/21/2014 <0.2 0.1 0.065 <0.005 <0.01 <0.02 3.8 <0.0001 382 2.20 0.310 120 2 10
10/9/2014 <0.2 0.09 0.038 <0.005 <0.01 <0.02 1.4 <0.0001 292 1.30 0.065 75 2 9
Unionized
Parameter - Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N NH3-N DOC Cond. [ Phenols DO Field pH Field T Field Cond
PWQO - 0.003 0.02 6.5-85 * 0.02 0.001
Trigger - 50 125 0.02
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002 6.9 <0.10 0.50 10.1 6.76 13 0.02 0.00001 64.9 <0.001 9 6.00 4.0 30
7/3/2002 25 0.01 <0.01 2.8 6.92 30 0.04 0.00013 78.2 <0.001 15 6.50 19.0 70
8/6/2002 <0.001 | 0.011 4.0 <0.05 <0.03 <0.2 7.30 14 0.17 0.00143 74.8 <0.001 11 6.60 21.0 70
9/4/2002] 2.6 <0.05 <0.03 8.3 7.09 23 0.04 0.00012 76 <0.001 10 7.00 14.0 60
10/6/2002] <0.001 | 0.003 3.0 < 0.50 <1.00 3.0 7.16 15 0.06 0.00008 67 0.008 10 7.00 1.0 60
4/8/2003| 6.9 <0.2 <0.2 23 6.70 30 0.18 0.00007 6.9 0.002 13 6.20 0.0 30
5/21/2003| < 0.0005 | < 0.005 4.0 <0.2 <0.2 8.5 7.11 13 0.06 0.00008 85 <0.001 16 6.20 3.0 50
6/10/2003 4.4 <0.2 <0.2 121 6.67 19 0.03 0.00003 88 <0.001 15 6.10 10.0 70
5/31/2011] 53 <0.2 <0.2 4.2 6.71 28 0.05 0.00009 87 <0.001 8 6.50 18.5 70
8/6/2003| < 0.0005 | <0.005 4.1 <0.2 <0.2 1.1 6.88 31 0.06 0.00018 90 <0.001 8 6.60 20.0 70
9/25/2003| 6.2 <0.2 <0.2 31.4 6.53 15 0.03 0.00002 141 <0.001 14 5.60 8.5 110
10/28/2003 <0.0005 | <0.005 8.4 <0.2 <0.2 38.7 6.62 12 <0.03 <0.0003 168 <0.001 19 6.10 2.0 160
5/26/2004 4.9 <0.2 <0.2 20.9 6.81 18 0.04 0.00004 113 <0.001 8 5.80 8.0 120
8/19/2004 4.9 < 0.0005 | <0.005 5.0 <0.2 <0.2 6.8 7.24 30 NA 96 0.001 6 115
10/14/2004 <0.0005| <0.005 6.1 <0.2 <0.2 13.6 7.15 38 <0.03 <0.0003 146 <0.001 7 6.40 6.0 140
8/3/2005 0.0003 | <0.005 6.0 <0.3 <0.2 3.0 7.55 54 <0.05 <0.0005 126 0.002 9 5.20 22.1 110
9/2/2005 <0.0005| <0.005 7.0 <0.3 <0.2 15.3 7.56 50 <0.05 <0.0005 116 <0.001 13 6.00 14.2 110
10/21/2005 < 0.0005| <0.005 7.0 <0.01 <0.1 <1 7.57 44 < 0.05 <0.0005 102 <0.001 11 3.90 7.1 10
5/16/2006 7 <0.01 <0.1 2 7.40 37 <0.05 <0.0005 109 <0.001 9 6.20 16.4
8/29/2006 <0.0005| 0.008 7 <0.01 <0.1 2 7.50 55 0.09 0.00098 134 <0.001 6 6.90 18.3
10/17/2006 <0.05 0.020 14 <0.01 <01 5 7.80 48 <0.05 <0.0005 154 <0.001 12 7.42 75
5/15/2007 7 <0.01 <0.1 30 7.00 26 <0.05 <0.0005 152 0.004 13 6.77 12.1
8/15/2007 <0.05 <0.01 6 <0.01 <0.1 <1 7.90 88 0.11 0.00265 201 0.002 7 7.55 16.7 212
10/18/2007 <0.05 <0.01 9 <0.01 <0.1 28 7.70 49 <0.05 <0.0005 187 <0.001 5 7.04 11.4
5/21/2008 6 <0.01 <0.1 19 7.40 43 <0.05 <0.0005 150 <0.001 7 7.53 8
8/20/2008 <0.05 <0.01 11 <0.01 <0.1 <1 8.00 98 <0.05 <0.0005 223 <0.001 6 7.45 22.9
10/24/2008 <0.05 <0.01 10 <0.01 <0.1 1 8.20 195 <0.05 <0.0005 516 <0.001 11 7.56 7.3 166
5/19/2009 6 <0.01 <0.1 <1 6.90 47 <0.05 <0.0005 161 <0.001 8 7.37 n/a 242
8/18/2009 <0.05 <0.01 <1 <0.01 <0.1 <1 7.40 102 <0.05 <0.0005 232 <0.001 9 7.74 18.1 244
10/22/2009 <0.05 <0.01 10 <0.01 <0.1 <1 7.40 84 <0.05 <0.0005 213 <0.001 11 7.74 4 196
5/18/2010 8 <0.01 <0.1 <1 7.40 67 0.05 0.00040 177 <0.001 8 7.63 17 171
8/25/2010 <0.05 <0.01 14 <0.01 <0.1 <1 7.70 123 <0.05 <0.0005 301 <0.001 5 7.30 18.6
10/21/2010 <0.05 <0.01 14 <0.01 <0.1 <1 7.55 109 <0.05 <0.0005 587 <0.001 7 8.17 6.7
5/31/2011 6 <0.01 <0.1 <1 7.59 74 <0.05 <0.0005 199 <0.001 7 7.18 11.4 199
8/24/2011 <0.05 <0.01 13 <0.01 <0.1 <1 7.63 122 <0.05 <0.0005 292 <0.001 6 8.19 18.1 306
8/24/2011| Duplicate <0.05 <0.01 13 <0.01 <0.1 <1 7.57 117 0.08 0.00101 298 0.002 6 8.19 18.1 306
10/25/2011 <0.05 <0.01 15 <0.01 <0.1 <1 7.93 111 <0.05 <0.0005 292 0.003 10 7.66 4.3 337
5/18/2012 13 <0.01 <0.1 <1 7.48 100 <0.05 <0.0005 260 0.005 8 6.29 18 540
8/30/2012 <0.05 <0.01 16 <0.01 <0.1 <1 7.74 130 0.058 0.00109 320 <0.001 7 7.50 18.3 435
10/23/2012 <0.05 <0.01 13 <0.01 <0.1 <1 7.37 72 0.076 0.00023 210 <0.001 9 7.71 53 216
5/24/2013 14 <0.01 <0.1 <1 7.66 88 0.073 0.00070 250 0.005 8 9.57 11.6 278
8/29/2013 <0.05 <0.01 26 <0.01 <0.1 <1 7.80 160 0.083 0.00179 420 <0.001 5 7.49 18.3 545
10/17/2013 <0.05 <0.01 23 <0.01 <0.1 <1 7.70 120 <0.05 <0.0005 340 0.006 7 7.70 55 314
5/23/2014 15 <0.01 <0.1 <1 7.46 96 <0.05 <0.0005 270 0.009 8 7.80 14.1 313
8/21/2014 <0.05 0.010 25 <0.05 <0.5 <1 7.71 160 0.096 0.00154 410 <0.001 7 8.35 17 468
10/9/2014 <0.05 <0.01 26 <0.01 <0.1 <1 7.64 140 0.096 0.00057 370 0.001 9 7.40 6.1 352
Notes: Bold denotes exceedance of PWQO (1994) criteria * should not be decreased by more than 25% of the natural concentration

NA - Not Analyzed

Underline indicates exceedance of Trigger Criteria




Station: SW-3
Parameter - As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn TDS TKN Total P | COD BOD TSS
PWQO - 0.1 0.2 0.0001 0.1 0.005 0.3 0.0002 0.03
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002 0.76 1.00 <0.010 56 1.0 7
7/3/2002] 3.49 1.94 0.03 84 3.0 18
8/6/2002| no sample
9/4/2002 0.29 1.49 0.15 <20 3.0 46
10/6/2002| <0.001 0.006 0.020 <0.001 0.001 0.003 0.46 <0.001 42 1.74 0.10 54 2.0 35
4/8/2003| 1.96 2.58 0.40 60 12.4 18
5/21/2003 <0.002 0.008 0.016 <0.0001 | <0.005| 0.011 0.54 |<0.00005 78 1.34 0.04 82 1.6 11
6/10/2003| 0.52 1.13 0.10 70 1.0 2
7/17/2003 3.52 2.05 0.14 129 3.1 60
8/6/2003| < 0.002 0.017 0.030 <0.0001 | <0.005 | 2.630 2.63 < 0.0005 84 2.19 0.31 76 25 49
9/25/2003 1.26 2.10 0.04 98 0.8 5
10/28/2003| <0.002 | <0.005 0.028 <0.0001 | <0.005 | 0.005 2.46 |<0.00005 118 0.72 0.06 86 0.8 4
5/26/2004 1.49 0.59 0.05 62 1.0 34
8/19/2004 <0.002 | <0.002 0.065 5.90 | <0.0001 0.011 7.64 <0.0001 2 35 0.115 170 0.70 0.17 115 0.9 32
10/14/2004 [Dry
8/3/2005 0.0012 <0.01 0.016 11 <0.0001 | <0.005 | 0.0025 11 5.1 4.8 0.12 1.4 0.14 86 <2 21
9/2/2005 <0.0001| 0.011 0.017 <0.0001 | <0.005| 0.002 1.9 < 0.0001 92 1.9 0.18 73 9 10
10/21/2005 <0.001 0.017 0.016 <0.0001 | <0.005| <0.001 0.55 < 0.0001 126 11 0.02 76 2 14
5/16/2006 12 22 1.6 0.14 91 <2 110
5/15/2007 0.72 32 3 0.06 85 <2 8
8/15/2007 <0.2 <0.02 0.04 <0.005 <0.01 <0.02 12 <0.0001 62 18 2.10 320 4.0 1100
10/18/2007 <0.2 <0.02 0.03 <0.005 <0.01 <0.02 0.13 <0.0001 47 21 0.08 82 <2 1
5/21/2008 1.7 1 0.05 66 <2 <1
8/20/2008 <0.2 0.02 0.44 <0.005 0.05 0.06 7.7 <0.0001 110 40 3.00 1000 12 6400
5/31/2011 <0.2 <0.02 <0.03 <0.005 <0.01 <0.02 11 <0.0001 35 1.8 0.05 100 <2 <1
5/19/2009 0.76 11 0.03 78 3 4
8/18/2009 <0.2 <0.02 0.03 <0.005 <0.01 <0.02 15 <0.0001 60 15 0.07 91 2 16
10/22/2009 <0.2 <0.02 <0.03 <0.005 <0.01 <0.02 2.1 <0.0001 35 13 0.06 76 <2 3
5/18/2010 5.7 4.3 0.67 190 2 95
8/25/2010 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 9.1 <0.0001 46 1.7 0.097 110 3 21
10/21/2010 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 15 <0.0001 36 1.0 0.035 60 <2 43
5/31/2011 2.1 2.6 0.190 110 <2 5
8/24/2011 <0.2 <0.02 0.03 <0.005 <0.01 <0.02 12 <0.0001 80 3.0 0.360 120 7 25
10/25/2011 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.86 <0.0001 58 13 0.058 52 <2 15
5/18/2012 3.7 35 0.038 150 18 84
8/30/2012pry
10/23/2012 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 15 <0.0001 122 15 0.032 84 <2 <1
5/24/2013 1.2 15 0.070 76 <2 4
8/29/2013|pry
10/17/2013 <0.2 <0.02 0.065 <0.005 <0.01 <0.02 7.3 <0.0001 132 4.4 0.340 220 3 190
5/23/2014 1.7 14 0.250 67 3 26
8/21/2014 [pry
10/9/2014 <0.2 <0.02 0.025 <0.005 <0.01 <0.02 2.3 <0.0001 118 1.3 0.056 80 2 6
Unionized
Parameter - Na Pb Zn Cl- NO2-N | NO3-N S04 pH alk42 | NH3-N| NH3-N DOC | Cond. [Phenols DO Field pH| Field T Field Con
PWQO - 0.003 0.02 6.5-8.5 * 0.02 0.001
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/24/2001 <0.001 0.004 1.2 <0.10 0.10 2.0 6.86 13 <0.01| <0.0001 35 13 6.00 13.0 20
7/23/2001 9.9 <0.10 <0.10 6.5 6.64 21 <0.01| <0.0001 53 <0.001
8/10/2001 1.1 <0.10 0.10 0.9 <0.01| <0.0001 0.015 5 6.10 15.0
8/31/2001 <0.10 <0.10 0.3 7.58 60 0.30 0.00371 110 0.035 8 5.90 175 60
9/28/2001 1.9 <0.10 <0.10 1.8 7.15 41 <0.01| <0.0001 86 <0.001
11/2/2001 0.004 0.027 2.2 <0.10 0.60 37 6.39 15 <0.01| <0.0001 49 <0.001 2.0
5/13/2002 0.4 <0.10 0.40 2.8 6.92 15 0.02 0.00002 44 <0.001 10 5.90 5.0 10
7/3/2002 0.2 0.3 <0.01 18.2 7.34 63 0.10 0.00075 125 <0.001 16 6.60 185 120
8/6/2002| no sample
9/4/2002] 23 <0.05 0.03 33.5 7.04 14 0.04 0.00012 124 <0.001 10 6.70 15.0 110
10/6/2002] <0.001 0.012 <2 <0.50 18.0 14.0 4.45 <1 0.05 0.00000 111 0.004 10 6.70 1.0 110
4/8/2003| 19 <0.2 <0.2 6.5% 6.46 28 0.10 0.00002 29 0.001 7 6.00 0.0 40
5/21/2003| <0.0005( 0.011 <05 <0.2 <0.2 7.3 6.62 12 0.07 0.00004 55 <0.001 12 6.00 5.0 40
6/10/2003 <05 <0.2 <0.2 3.7 6.59 22 <0.03| <0.0003 61 <0.001 14 5.80 10.0 40
7/17/2003| <05 <0.2 <0.2 0.7 6.35 31 0.05 0.00003 71 <0.001 11 6.40 145 50
8/6/2003| 0.0022 0.012 <05 <0.2 <0.2 5.3 6.39 29 0.08 0.00006 78 <0.001 9 6.00 17.0 50
9/25/2003| <05 <0.2 <0.2 4.1 6.15 9 <0.03| <0.0003 37 <0.001 15 5.20 7.5 30
10/28/2003 0.001 0.011 <05 <0.2 <0.2 2.8 6.59 17 <0.03| <0.0003 48 <0.001 23 6.00 1.0 30
5/26/2004 <0.5 <0.2 <0.2 2.8 6.18 7 0.03 0.00001 27 <0.001 11 5.50 4.5 30
8/19/2004 1.8 0.0026 0.047 5 <0.2 <0.2 15 6.65 13 NA 31 0.001 5 10.0
10/14/2004|pry
8/3/2005 24 0.0007 0.022 2 <03 <0.2 4 7.10 40.6 <0.05| <0.0005 86 0.002 6 4.40 19.4 920
9/2/2005 < 0.0005( 0.0067 2 <03 <0.2 15.6 6.95 36.1 <0.05| <0.0005 92 <0.001 10 5.20 13.1 70
10/21/2005 <0.0005| 0.005 7 <0.01 <0.1 <1 7.45 43 0.05 0.00021 103 < 0.001 12 4.00 7.3 10
5/16/2006 2 <0.01 <0.1 7.10 25 <0.05[ <0.0005 55 <0.001 12 6.60 175
5/31/2011 1 <0.01 <0.1 18 6.40 9 <0.05 | <0.0005 85 <0.001 13 6.25 9.3
8/15/2007 <0.05 0.02 <10 <0.01 <0.1 <1 7.20 43 0.27 0.00114 90 0.003 6 6.79 14.7 65
10/18/2007 <0.05 0.01 2 0.01 <0.1 13 7.00 17 <0.05 | <0.0005 75 <0.001 5 6.12 11
5/21/2008 1 <0.01 <0.1 1 6.70 9 <0.05 | <0.0005 38 <0.001 16 6.64 55
8/20/2008 <0.05 0.19 <1 0.01 <0.1 <1 7.30 83 0.41 0.00363 166 0.008 8 6.46 21.7
10/24/2008 <0.05 <0.02 <1 <0.01 <0.1 <1 6.90 17 <0.05 | <0.0005 57 <0.001 9 6.76 6.7 50
5/19/2009 <1 <0.01 <0.1 <1 6.60 9 <0.05 | <0.0005 39 <0.001 10 6.91 n/a 58
8/18/2009 <0.05 <0.02 <1 <0.01 <0.1 <1 6.70 43 <0.05 | <0.0005 89 <0.001 5 7.08 16.6 76
10/22/2009 <0.05 <0.02 <1 <0.01 <0.1 <1 6.50 23 <0.05 | <0.0005 54 <0.001 7 7.68 3.2 48
5/18/2010 1 <0.01 <0.1 30 6.00 6 0.07 0.00002 43 <0.001 10 7.25 16.3 41
8/25/2010 <0.05 <0.01 2 <0.01 <0.1 <1 6.70 34 <0.05 | <0.0005 75 0.004 13 6.30 16.5
10/21/2010 <0.05 <0.01 1 <0.01 <0.1 <1 6.79 28 <0.05 | <0.0005 59 <0.001 7 8.48 6.8 80
5/31/2011 1 <0.01 <0.1 <1 6.48 9 0.08 0.00006 35 <0.001 6 6.87 13 34
8/24/2011 <0.05 <0.01 2 <0.01 <0.1 9 6.61 40 0.05 0.00007 104 0.019 3 7.43 17.9 100
10/25/2011 <0.05 <0.01 <1 <0.01 <0.1 18 6.80 15 <0.05 | <0.0005 84 0.002 10 6.94 2.8 97
5/18/2012 2 <0.01 <0.1 5 6.47 26 <0.05 | <0.0005 84 0.006 11 6.50 24.7 99
8/30/2012|pry
10/23/2012 <0.05 <0.01 2 <0.01 <0.1 9 6.13 8.4 0.073 0.00001 59 <0.001 9 6.84 6.3 65
5/24/2013 1 <0.01 <0.1 1 6.65 8.9 0.072 0.00007 37 0.004 12 9.67 125 45
8/29/2013pry
10/17/2013 <0.05 <0.01 2 <0.01 <0.1 <1 6.55 25 <0.05 | <0.0005 62 0.007 6 7.06 5.2 51
5/23/2014 2 <0.01 <0.1 2 6.44 9 <0.05 | <0.0005 35 0.006 11 7.52 20.6 61
8/21/2014|pry
10/9/2014 <0.05 0.01 1 <0.01 <0.1 <1 6.44 15 0.086 0.00004 59 0.008 5 7.45 7.7 61

Notes:

Bold denotes exceedance of PWQO (1994) criteria

NA - Not Analyzed

* should not be decreased by more than 25% of the ratural concentration




Station: SW-4

Parameter - As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn TDS TKN Total P COoD BOD TSS
PWQO - 0.1 0.2 0.0001 0.1 0.005 0.3 0.0002 0.03
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002] 0.05 0.23 <0.010 <20 2.0 15
713/2002] 0.06 0.44 <0.020 <20 1.0 6
8/6/2002 <0.001 0.005 0.007 <0.001 <0.001 0.006 0.04 <0.001 <40 0.19 <20 <1.0 12
9/4/2002] 0.12 0.29 0.035 <20 1.0 10
10/6/2002] <0.001 0.003 0.005 <0.001 <0.001 <0.001 0.05 <0.001 <20 0.32 0.025 <20 2.0 45
4/8/2003| Dry
5/21/2003| <0.002 0.006 0.006 <0.0001 < 0.005 0.001 <0.03 [ <0.00005 20 0.33 0.012 17 2.6 1
6/10/2003 0.05 0.26 0.082 11 0.6 3
7/17/2003| <0.03 0.31 0.006 15 <0.5 3
8/6/2003| <0.002 0.008 0.006 <0.0001 | <0.005 0.040 0.04 < 0.0005 28 0.25 0.009 10 <05 2
9/25/2003 0.06 0.27 0.015 17 1.0 5
10/28/2003 <0.002 0.006 0.006 <0.0001 | <0.005 0.006 0.07 < 0.00005 30 0.25 0.007 14 0.9 <1
5/26/2004| 0.04 0.18 0.009 12 0.8 4
8/19/2004| <0.002 [ <0.005 0.008 5.80 | <0.0001 | <0.005 0.001 0.31 <0.0001 0.8 13 0.010 32 0.28 0.072 24 0.9 6
10/14/2004 <0.002 [ <0.005 0.007 <0.0001 [ <0.005 0.0006 <0.03 34 0.22 0.009 14 1.0 6
8/3/2005 <0.001 [ <0.010 | 0.0059 4.1 < 0.0001 < 0.005 0.0053 <0.050 0.82 1.2 0.0085 0.40 0.025 12 <2 1
9/2/2005 <0.001 [ <0.010 0.006 <0.0001 | <0.005 | <0.0011 | <0.050 | <0.0001 64 0.40 0.009 8 <2 4
10/21/2005 <0.001 | <0.010 0.006 < 0.0001 < 0.005 <0.001 0.058 < 0.0001 40 0.30 0.006 12 <2 4
5/16/2006 0.091 73 0.50 0.007 11 <2 3
8/29/2006 <0.001 | <0.010 0.005 < 0.0001 <0.005 <0.001 <0.050 | <0.0001 21 0.40 0.011 10 <2 1
10/17/2006 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.06 < 0.0001 29 0.30 0.011 11 <2 1
5/15/2007 <0.05 17 0.50 0.012 10 <2 <1
8/15/2007 <0.02 <0.02 <0.02 <0.005 <0.01 <0.02 0.17 <0.0001 24 0.40 0.009 12 <2 <1
10/18/2007 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.13 <0.0001 40 0.50 0.015 13 <2 3
5/31/2011 <0.05 0.40 0.006 16 <2 <1
8/20/2008 <0.02 <0.02 <0.02 <0.005 <0.01 <0.02 <0.05 <0.0001 28 0.40 0.015 9 <2 <1
10/24/2008 <0.02 <0.02 <0.02 <0.005 <0.01 <0.02 0.03 <0.0001 26 0.30 0.030 10 <2 1
5/19/2009 0.34 0.70 0.044 21 <2 10
8/18/2009 <0.02 <0.02 <0.02 <0.005 <0.01 <0.02 <0.05 <0.0001 26 0.40 0.008 12 <2 <1
10/22/2009 <0.02 <0.02 <0.02 <0.005 <0.01 <0.02 0.05 <0.0001 25 0.30 0.003 12 <2 6
5/18/2010 0.03 0.40 <0.002 13 <2 2
8/25/2010 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.04 <0.0001 24 0.40 0.004 13 <2 2
10/21/2010 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.05 <0.0001 22 0.40 0.005 <4 <2 3
5/31/2011 0.03 0.40 0.008 15 <2 2
8/24/2011 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.12 <0.0001 30 0.50 0.015 24 <2 12
10/25/2011 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.03 <0.0001 24 0.30 0.003 13 <2 <1
5/18/2012 <0.02 0.39 0.011 12 <2 <1
8/30/2012 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.04 <0.0001 28 0.38 0.018 13 7
10/23/2012 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 <0.02 <0.0001 40 0.34 <0.004 25 <2 15
5/24/2013 0.06 0.97 0.009 13 <2 4
8/29/2013 <0.2 <0.02 0.006 <0.005 <0.01 <0.02 <0.02 <0.0001 42 0.38 0.010 10 <2 5
10/17/2013 <0.2 <0.02 0.007 <0.005 <0.01 <0.02 0.14 <0.0001 48 0.59 0.023 31 <2 16
5/23/2014 0.06 0.40 <0.002 10 <2 2
8/21/2014 <0.2 <0.02 0.006 <0.005 <0.01 <0.02 0.03 <0.0001 34 0.34 0.008 12 <2 160
10/9/2014 <0.2 <0.02 0.011 <0.005 <0.01 <0.02 0.37 <0.0001 44 0.77 0.019 8.7 <2 21
Unionized
Parameter - Na Pb Zn Cl- NO2-N NO3-N S04 pH alk42 NH3-N NH3-N DOC Cond. [ Phenols DO Field pH Field T Field Cond
PWQO - 0.003 0.02 6.5-85 * 0.02 0.001
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002] 1.70 <0.10 <0.10 34 6.95 14 0.01 0.00001 38.1 <0.001 17 7.00 6.0 10
7/3/2002] 0.31 <0.01 <0.01 2.6 7.14 14 0.04 0.00020 36.8 <0.001 19 7.30 20.5 30
8/6/2002] <0.001 0.033 12.40 <0.05 <0.03 2.4 7.20 15 0.03 0.00019 375 <0.001 9 7.20 20.0 40
9/4/2002 0.50 <0.05 <0.03 2.9 7.10 15 <0.01 <0.0001 37 <0.001 11 7.00 17.0 30
10/6/2002 <0.001 0.002 | <2.00 <0.50 <1.00 3.0 7.63 13 0.04 0.00023 37 <0.002 11 7.00 5.0 30
4/8/2003 Dry
5/21/2003| <0.0005| <0.005 | 0.70 <02 <0.2 3.4 7.32 15 <03 <0.003 41 <0.001 13 7.40 5.0 40
6/10/2003| 0.80 <0.2 <0.2 4.8 7.02 15 <0.03 <0.0003 39 <0.001 10 6.30 115 30
7/17/2003 0.60 <02 <0.2 3.1 7.22 15 <0.03 <0.0003 41 <0.001 10 6.70 18.0 30
8/6/2003 <0.0005| <0.005 | <0.5 <0.2 <0.2 3.1 7.18 15 <0.03 <0.0003 41 <0.001 17 7.30 17.0 30
9/25/2003| 0.70 <02 <0.2 4.3 7.05 15 <0.03 <0.0003 40 <0.001 19 5.60 13.0 20
10/28/2003| <0.0005| <0.005 | <0.5 <0.2 <0.2 4.4 7.35 15 <0.03 <0.0003 39 <0.001 16 6.30 5.0 30
5/26/2004| <0.5 <02 <0.2 3.1 7.25 20 <0.03 <0.0003 37 <0.001 6 5.70 11.0 40
8/19/2004 1.2 <0.0005 | 0.021 <05 <0.2 <0.2 3.1 7.26 16 NA 36 <0.001 8 17.0
10/14/2004 < 0.0005 | <0.005 0.7 <0.2 <02 29 7.18 14 <0.03 <0.0003 39 <0.001 9 6.60 10.0 30
5/31/2011 1.100 [ <0.0002 | <0.005 <1 <03 <02 10.0 7.44 13 <0.05 <0.0005 35 <0.001 9 7.20 23.7 30
9/2/2005 < 0.0005 | <0.005 2 <03 1.700 10.8 7.41 13 <0.05 <0.0005 36 <0.001 16 4.90 237 20
10/21/2005 < 0.0005 | <0.005 <1 <0.01 <01 3.0 7.36 14 <0.05 <0.0005 34 <0.001 12 4.10 7.8 20
5/16/2006 1 <0.01 <0.1 <1 7.10 14 <0.05 <0.0005 38 <0.001 19 7.90 14.3
8/29/2006 < 0.0005 | <0.005 1 <0.01 <01 3.0 7.40 14 <0.05 <0.0005 39 <0.001 11 7.76 19.5
10/17/2006 <0.05 <0.01 1 <0.01 <01 3.0 7.40 15 <0.05 <0.0005 40 <0.001 16 7.96 8.2
5/15/2007 <1 <0.01 <0.1 3.0 6.80 17 <0.05 <0.0005 41 <0.001 6 7.55 16
8/15/2007 <0.05 <0.01 <1 <0.01 <0.1 3.0 7.30 13 <0.05 <0.0005 36 <0.001 13 8.32 17.8 44
10/18/2007 <0.05 <0.01 2 <0.01 <0.1 4.0 7.00 13 <0.05 <0.0005 41 <0.001 9 7.7 10.2
5/21/2008 <1 <0.01 <0.1 6.0 7.00 9 0.07 0.00016 39 <0.001 13 743 12.6
8/20/2008 <0.0005 [ <0.01 2 <0.01 <0.1 3.0 7.40 13 <0.05 <0.0005 41 <0.001 12 7.82 223
10/24/2008 <0.0005 1 <0.01 <0.1 4.0 6.80 13 <0.05 <0.0005 40 <0.001 13 7.95 10.3 30
5/19/2009 6 <0.01 <0.1 5.0 6.30 10 <0.05 <0.0005 60 <0.001 11 8.84 n/a 54
8/18/2009 <0.0005 <0.01 1 <0.01 <0.1 3.0 6.40 15 <0.05 <0.0005 36 <0.001 9 7.91 20.8 38
10/22/2009 <0.0005 [ <0.01 <1 <0.01 <0.1 6.0 8.10 15 <0.05 <0.0005 46 <0.001 12 8.92 3.6 42
5/18/2010 <1 <0.01 <0.1 5.0 7.10 10 <0.05 <0.0005 36 <0.001 14 8.37 16.2 32
8/25/2010 <0.05 <0.01 <1 <0.01 <0.1 3.0 7.10 12 <0.05 <0.0005 37 <0.001 8 7.97 16.8
10/21/2010 <0.05 <0.01 <1 <0.01 <0.1 3.0 7.09 13 <0.05 <0.0005 37 <0.001 11 8.55 8.3 65
5/31/2011 <1 0.050 <0.1 3.0 7.09 11 <0.05 <0.0005 37 <0.001 10 7.60 13.7 30
8/24/2011 <0.05 <0.01 3 <0.01 <0.1 3.0 7.59 12 <0.05 <0.0005 35 <0.001 9 8.23 21 36
10/25/2011 <0.05 <0.01 <1 <0.01 <0.1 3.0 7.37 13 <0.05 <0.0005 38 0.003 10 7.32 6.9 920
5/18/2012 <1 <0.01 <0.1 3.0 6.63 12 <0.05 <0.0005 38 0.002 9 6.04 20 43
8/30/2012 <0.05 <0.01 <1 <0.01 <0.1 3.0 6.37 11 <0.05 <0.0005 37 <0.001 8 8.13 20.1 75
10/23/2012 <0.05 <0.01 <1 <0.01 <0.1 3.0 6.76 12 <0.05 <0.0005 38 <0.001 10 7.57 7.9 38
5/24/2013 <1 <0.01 <0.1 3.0 7.19 12 0.077 0.00039 37 <0.001 12 8.12 17.3 38
8/29/2013 <0.05 <0.01 <1 <0.01 <0.1 3.0 7.16 13 <0.05 <0.0005 37 <0.001 8 7.92 235 65
10/17/2013 <0.05 <0.01 <1 <0.01 <0.1 3.0 6.83 12 <0.05 <0.0005 37 <0.001 11 8.30 9.9 38
5/23/2014 <1 <0.01 <0.1 3.0 6.46 11 <0.05 <0.0005 36 0.002 10 7.90 15.1 78
8/21/2014 <0.05 <0.01 <1 <0.05 <0.5 3.0 711 13 <0.05 <0.0005 37 <0.001 9 8.58 22 51
10/9/2014 <0.05 <0.01 <1 <0.01 <0.1 3.0 6.66 12 0.064 0.00005 37 0.002 11 8.69 8.9 33
Notes: Bold denotes exceedance of PWQO (1994) criteria * should not be decreased by more than 25% of the natural concentration

NA - Not Analyzed



Station: SW-5

Parameter - As B Ba Ca Cd Cr Cu Fe Hg K Mg Mn TDS TKN Total P COD BOD TSS
PWQO - 0.1 0.2 0.0001 0.1 0.005 0.3 0.0002 0.03
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002] 0.17 0.37 <0.010 42 2.0 21
7/3/2002] 0.17 0.37 <0.020 20 1.0 <0.01
8/6/2002 <0.001 0.002 0.006 <0.001 | <0.001 0.005 0.13 <0.001 44 0.61 20 1.0 4
9/4/2002] 0.13 0.46 0.051 20 <1.0 6
10/6/2002] <0.001 0.003 0.008 <0.001 | <0.001 <0.001 0.16 <0.001 <20 0.38 0.039 20 1.0 31
4/8/2003| Dry
5/21/2003| <0.002 0.005 0.006 <0.0001 | <0.005 0.001 0.17 < 0.00005 34 0.56 0.019 25 2.0 3
6/10/2003| 0.10 0.43 0.010 23 0.9 3
7/17/2003 0.18 0.52 0.016 28 <05 5
8/6/2003| <0.002 0.008 0.008 <0.0001 | <0.005 0.290 0.29 < 0.0005 36 0.47 0.013 24 1.0 1
9/25/2003 0.22 0.43 0.015 35 0.8 3
10/28/2003 <0.002 0.005 0.007 <0.0001 | <0.005 0.001 0.20 < 0.00005 48 0.36 0.017 25 0.9 1
8/19/2004 <0.002 | <0.005 0.006 4.50 <0.0001 [ <0.005 0.001 0.17 < 0.0001 42 0.36 0.011 28 0.6 2
9/1/2005 <0.001 | <0.010 0.008 <0.0001 | <0.005 0.024 0.30 < 0.0001 58 0.40 0.019 22 <2 6
8/29/2006 <0.001 | <0.010 0.006 <0.0001 0.006 0.002 0.071 < 0.0001 19 0.50 0.009 17 <2 1
8/15/2007 0.17 37 0.60 0.016 28 <2 <1
8/20/2008 <0.001 | <0.01 | <0.001 <0.0001 | <0.005 | <0.001 0.09 < 0.0001 27 0.60 0.009 24 <2 1
8/18/2009 <0.001 [ <0.01 | <0.001 <0.0001 [ <0.005 <0.001 0.17 < 0.0001 25 0.60 0.012 17 <2 2
8/25/2010 Dry
8/24/2011 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.27 <0.0001 26 0.50 <0.1 32 <2 <1
8/31/2012 <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.1 <0.0001 38 0.42 0.017 23 <2 1
8/31/2012| Duplicate <0.2 <0.02 <0.02 <0.005 <0.01 <0.02 0.1 <0.0001 56 0.63 0.022 25 <2 <1
8/29/2013 <0.2 <0.02 0.006 <0.005 <0.01 <0.02 0.05 <0.0001 42 0.43 0.009 22 <2 <1
8/21/2014 <0.2 <0.02 0.007 <0.005 <0.01 <0.02 0.13 <0.0001 52 0.40 0.008 22 <2 1
Unionized
Parameter - Na Pb Zn Cl- NO2-N NO3-N SO4 pH alk42 NH3-N NH3-N DOC Cond. [Phenols DO Field pH| Field T | Field Cond
PWQO - 0.003 0.02 6.5-85 * 0.02 0.001
Units - mg/L mg/L mg/L mg/L mg/L mg/L mg/L n/a mg/L mg/L mg/L mg/L mg/L mg/L mg/L
5/13/2002] 3.6 <0.10 <0.10 1.9 6.69 10.0 0.01 0.00001 36 <0.001 14 6.60 55 10
7/3/2002] 25 <0.01 <0.01 21 6.85 9.0 0.03 0.00007 35 <0.001 9 7.10 205 30
8/6/2002 <0.001 0.013 3.1 <0.05 <0.03 2.0 7.13 10.0 0.04 0.00028 37 <0.001 11 7.30 25.0 30
9/4/2002] 31 <0.05 <0.03 20 7.00 9.0 <0.01 <0.0001 37 <0.001 9 7.40 18.0 30
10/6/2002] <0.001 0.188 3.0 <0.50 1.00 <20 6.82 10.0 0.05 0.00004 38 0.002 9 7.40 5.0 30
4/8/2003| Dry
5/21/2003| < 0.0005| <0.005 2.6 <0.2 <0.2 1.8 7.08 10.0 0.05 0.00011 38 <0.001 16 6.60 9.5 20
6/10/2003| 31 <02 <0.2 3.2 6.92 10.0 38 <0.001 14 6.40 145 30
7/17/2003 3.3 <0.2 <0.2 24 7.02 11.0 <0.03 <0.0003 41 <0.001 9 6.90 21.0 30
8/24/2011]
10/25/2011]
8/6/2003| <0.0005| 0.014 2.6 <0.2 <0.2 21 6.86 11.0 <0.03 <0.0003 43 <0.001 6.40 19.0 30
9/25/2003 3.0 <0.2 <0.2 3.6 6.78 10.0 <0.03 <0.0003 40 <0.001 12 5.90 10.5 40
10/28/2003 <0.0005| <0.005 28 <02 <0.2 25 7.41 10.0 0.06 0.00018 44 <0.001 19 6.20 4.0 30
8/19/2004 2.9 <0.0005| 0.021 2.8 <0.2 <0.2 2.2 7.14 12.0 NA 41 <0.001
9/1/2005 <0.0005| 0.0066 4.0 <03 1.60 10.4 6.97 8.0 <0.05 <0.0005 38 <0.001 13 5.10 217 30
8/29/2006 <0.0005| 0.013 5.0 <0.01 <0.1 1.0 7.80 14.0 <0.05 <0.0005 44 <0.001 13 7.20 225
8/15/2007 <0.0005| <0.01 <1 <0.01 0.200 2.0 7.00 8.0 0.05 0.00021 41 <0.001 9 7.30 20.6 36
8/20/2008 <0.0005| <0.01 5.0 <0.01 <0.1 2.0 7.20 8.0 <0.05 <0.0005 <0.001 10 7.18 26.8
8/18/2009 <0.0005| <0.01 5.0 <0.01 <01 <20 7.00 9.0 <0.05 <0.0005 40 <0.001 8 8.75 19.8 40
8/25/2010 Dry
8/24/2011 <0.05 <0.01 4.0 <0.01 <0.1 <1 6.98 10.0 <0.05 <0.0005 41 <0.001 9 7.42 232 48
8/31/2012 <0.05 <0.01 4.0 <0.01 <0.1 2.0 6.38 75 <0.05 <0.0005 42 <0.001 10 7.45 226 132
8/31/2012| Duplicate <0.05 <0.01 4.0 <0.01 <0.1 1.0 6.39 8.3 <0.05 <0.0005 41 <0.001 10 7.45 226 132
8/29/2013 <0.05 <0.01 5.0 <0.01 <0.1 1.0 711 9.7 <0.05 <0.0005 46 <0.001 8 7.99 241 87
8/21/2014 <0.05 <0.01 5.0 <0.05 <0.5 2.0 6.72 7.3 <0.05 <0.0005 43 <0.001 9 8.85 233 62

Bold denotes exceedance of PWQO (1994) criteria

NA - Not Analyzed

* should not be decreased by more than 25% of the natural concentration
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Table 7: Sediment Sampling Analysis

Laboratory | Lowest | Severe Measured Concentration

Detection | Effect | Effect SB-1
Parameter Limit Level | Level | Units 9/24/2001 8/30/2003 8/23/2004 9/2/2005 8/30/2006 8/15/2007 8/20/2008 8/18/2009 8/22/2010 8/25/2011 8/31/2012
Aluminum 20 ug/g 573 1710 3930 7500 800 970 1300 640 590 530 790
Ammonia 40 100 ug/g 1 196 280 69.9 <25 25 <25 <25 <25 <25 <25
Arsenic 0.2 6 33 ug/g 1.9 0.7 1.0 NA <1 <1 <1 <1 <1 <1 <1
Cadmium 0.5 0.6 10 ug/g <0.04 <0.5 <0.5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Chromium 1 26 110 ug/g 1.15 4 9 21 2.5 3.3 3.5 1.3 1.3 1.2 1.8
Cobalt 2 50 ug/g <0.04 <2 3 5.4 0.9 0.6 1.1 <0.5 <0.5 <0.5 NA
Copper 1 16 110 ug/g <0.04 2 7 30 2.6 2.2 2.5 1.8 0.7 0.8 1.8
Iron 50 2% 4% % 0.07 0.26 0.47 1.10 0.15 0.16 0.2 0.11 0.8 0.065 0.09
Lead 5 31 250 ug/g 0.93 5 11 12 2 2 3 2 2 2 2
Manganese 1 460 1100 ug/g 6.75 59 62 110 17 13 21 13 10 10 12
Mercury 0.01 0.2 2 ug/g <0.04 <0.01 0.02 < 0.05 < 0.05 <0.05 <0.05 < 0.05 <0.05 <0.05 <0.05
Nickel 2 16 75 ug/g 1.07 3 8 22 1.7 1.3 2.7 1.1 0.9 0.7 1.1
Oil & Grease 100 0.15% - % < 0.006 <0.010 0.010 0.400 0.006 0.014 0.047 0.04 0.46 <0.01 0.049
Phosphorous 20 600 2000 ug/g 186 956 882 920 530 NA NA 300 540 1000 660
Total Kjeldahl Nitrogen 60 550 4800 ug/g 127 1450 2180 6330 510 724 553 343 163 131 524
Total Organic Carbon 0.05 1% 10% % 0.32 0.76 2.39 7.8 0.64 0.53 1.3 0.51 0.002 0.14 041
Zinc 5 120 820 ug/g <0.04 9 18 57 6 4 8 4 <3 <3 3

Bold Denotes Exceedance in Lowest Effect Level

Underline Denotes Exceedance in Severe Effect Level

NA - Not Analyzed




Table 7: Sediment Sampling Analysis

Laboratory | Lowest | Severe Measured Concentration

Detection | Effect | Effect SB-2
Parameter Limit Level | Level | Units 9/24/2001 8/30/2003 8/23/2004 9/2/2005 8/30/2006 8/15/2007 8/20/2008 8/18/2009 8/25/2011 8/31/2012
Aluminum 20 ug/g 1424 14500 9930 4100 6800 3400 3100 4200 2400 3200
Ammonia 40 100 ug/g 7.3 1590 887 1.09 <25 <30 <25 <25 <25 <25
Arsenic 0.2 6 33 ug/g 1.4 3.8 1.5 NA 1 <1 <1 <1 1 <1
Cadmium 0.5 0.6 10 ug/g <0.04 0.5 <0.5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Chromium 1 26 110 ug/g 2.53 26 18 8.4 15 8.7 8.8 11 7.9 9.9
Cobalt 2 50 ug/g <0.04 13 5 4.3 5.9 3.4 2.8 3.7 2 NA
Copper 1 16 110 ug/g <0.04 16 14 12 9 13 5.4 11 7 8.5
Iron 50 2% 4% % 0.27 2.89 1.24 0.85 1.3 0.57 0.6 0.79 0.65 0.67
Lead 5 31 250 ug/g 0.93 12 11 5.1 5 3 3 4 3 3
Manganese 1 460 1100 ug/g 6.75 2920 235 310 210 89 61 88 72 69
Mercury 0.01 0.2 2 ug/g <0.04 0.1 0.09 < 0.05 < 0.05 <0.05 <0.05 < 0.05 <0.05 <0.05
Nickel 2 16 75 ug/g 2.18 21 14 6.9 11 6 5.3 7.8 4.5 5.5
Oil & Grease 100 0.15% - % 0.020 0.336 0.273 0.200 0.003 0.028 <0.01 0.02 <0.01 0.05
Phosphorous 20 600 2000 ug/g 228 998 583 440 570 NA NA 300 290 330
Total Kjeldahl Nitrogen 60 550 4800 ug/g 686 8900 7700 1180 120 142 149 87 65 206
Total Organic Carbon 0.05 1% 10% % 091 9.94 17 4.1 0.19 0.78 0.84 0.03 0.24 0.2
Zinc 5 120 820 ug/g 10.8 88 45 27 47 17 15 22 12 14

Bold Denotes Exceedance in Lowest Effect Level

Underline Denotes Exceedance in Severe Effect Level

NA - Not Analyzed




Table 7: Sediment Sampling Analysis

Laboratory | Lowest | Severe Measured Concentration

Detection | Effect | Effect SB-R
Parameter Limit Level | Level | Units 9/24/2001 8/30/2003 8/23/2004 9/2/2005 8/30/2006 8/15/2007 8/20/2008 8/18/2009 8/25/2010 8/25/2011 8/31/2012
Aluminum 20 ug/g 939 1460 829 1000 710 660 760 580 860 960 840
Ammonia 40 100 ug/g 2.2 322 98 1.99 <25 <30 <25 <25 <25 <25 <25
Arsenic 0.2 6 33 ug/g 2.92 0.4 <0.2 NA <1 <1 <1 <1 <1 <1 <1
Cadmium 0.5 0.6 10 ug/g <0.04 <0.5 <0.5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Chromium 1 26 110 ug/g 3.02 4 3 3 2 1.6 2 1.5 2.8 2.7 2.4
Cobalt 2 50 ug/g 0.86 <2 <2 0.9 0.6 <0.5 0.6 <0.5 0.6 0.7 NA
Copper 1 16 110 ug/g <0.04 3 1 4.8 2.1 1.3 1 6 1.2 1.3 1.5
Iron 50 2% 4% % 0.20 0.25 0.14 0.19 0.12 0.1 0.16 0.12 1.6 0.2 0.14
Lead 5 31 250 ug/g 2.49 6 6 5 4 3 4 2 3 3 3
Manganese 1 460 1100 ug/g <0.04 65 27 23 12 13 34 12 19 22 17
Mercury 0.01 0.2 2 ug/g <0.04 <0.01 6 < 0.05 < 0.05 <0.05 <0.05 < 0.05 <0.05 <0.05 <0.05
Nickel 2 16 75 ug/g 2.3 4 <2 3.3 1.7 1.2 1.6 1.3 2.3 2.2 1.9
Oil & Grease 100 0.15% - % 0.048 0.014 <0.010 0.052 0.0025 0.024 <0.01 0.04 0.2 <0.01 0.026
Phosphorous 20 600 2000 ug/g 359 575 385 370 410 NA NA 170 520 570 520
Total Kjeldahl Nitrogen 60 550 4800 ug/g 454 1960 336 666 348 120 732 163 402 191 339
Total Organic Carbon 0.05 1% 10% % 3.05 2.28 0.67 1.8 0.61 0.48 0.71 0.33 0.005 0.46 0.45
Zinc 5 120 820 ug/g 7.43 15 6 12 8 5 5 9 8 7 6

Bold Denotes Exceedance in Lowest Effect Level

Underline Denotes Exceedance in Severe Effect Level

NA - Not Analyzed
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#6 - 854 Marion Street, Winnipeg, Manitoba, R2J 0K4
Phone: (204) 233-1694 Fax: (204) 235-1579
E-mail: eng_tech@mits.net

www.eng-tech.ca

~ CoNsULTING LIMITED

August 8, 2014 File No. 14-415-01

City of Kenora
60 Fourteenth Street North
Kenora, Ontario

PON 4M9

ATTENTION: Mukesh Pokharel

RE: In-Situ Shear Strength Testing and Piezometer Installation — Kenora Landfill —
Jones Road, Ontario

INTRODUCTION

ENG-TECH Consulting Limited (ENG-TECH) completed in-situ shear strength testing of the soils and
supervised installation of vibrating wire piezometers within the new stage area in Cell A”. The purpose of
the testing was to determine the in-situ shear strengths and pore water pressures in order to verify that
values obtained are as previously recommended in our report.
Scope of Work
ENG-TECH completed the following scope of work:

e Reviewed existing information related to the project and objections.

o Drilled four (4) bore holes then completed field vane tests at predetermined depths.

o Installed two (2) vibrating wire piezometers within each borehole as per Schedule H of the
Provisional Certificate of Approval No. A1612018.

o Collected soil samples at selected depths and compared these samples with existing information.

e A laboratory testing program on select soil samples.

e Areport on the results and the in-situ shear strength values.
TEST HOLE DRILLING, SOIL SAMPLING, and LABORATORY TESTING
ENG-TECH supervised the drilling of four (4) test holes (TH1 to TH4) on July 11, 2014 at the locations
shown on Figure 1, attached. The test holes were drilled using a Acker SS track mounted drill rig
equipped with 125 mm diameter solid stem continuous flight augers owned and operated by Maple Leaf
Drilling Ltd. The test holes were advanced to various depths and upon the completion of drilling two (2)
vibrating wire piezometers were installed in each test hole at various depths as shown on Figure 2.
The soil stratigraphy was visually classified using the modified Unified Soil Classification System
(USCS) at the time of drilling. Soil samples were collected off the auger flights at selected depths on an
as required basis. All soil samples were retained for testing in ENG-TECH's Winnipeg laboratory.

Moisture contents were determined on eight (8) soil samples collected, with two (2) Atterberg Limits and
one (1) hydrometer test completed on select samples. Six (6) field shear vane tests were conducted at
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various depths in the clay. Attached are test hole summary logs showing the moisture contents,
Atterberg Limits, field test results, and one (1) particle size analysis report.

STRATIGRAPHY

The stratigraphy at the site consisted of waste fill, sand fill, peat, and clay to the depths explored. The
waste fill was 1.8 to 2.7 m thick and consisted of large objects which limited the ability to use hollow
stem augers to the required depths. The sand fill in TH2 to TH4 was 1.2 to 3.6 m thick, black, moist,
loose, fine grained and rubble like plastic bags and waste material. The peat was between 0.6t0 3.0m
thick and was brown, moist, firm to soft and contained trace wood pieces & organics. The clay was
grey, moist to wet, highly plastic, soft to firm and contained trace to some silt, trace gravel, with more silt
encountered at TH2.

Groundwater was encountered at depth ranging from 3.0 to 2.1 m below grade at TH1 and TH2,
respectively, and 2.4 to 2.2 m at TH3 and TH4, respectively.

A summary of the subsurface conditions are shown on the test hole summary logs.
RECOMMENDATION

The in-situ shear strength values ranged from 20 to 31 kPa are above the minimum recommended 5.5
kPa value by R. Kerry Rowe Inc. in their report Kenora Landfill, dated February 21, 1997. Based on the
soil stratigraphy and shear strength values obtained on site, ENG-TECH concluded that the results are
compliance with the values as stated in our previous report (File No. 09-415-01). Therefore, ENG-
TECH supports the loading as recommended by R. Kerry Rowe Inc. for Cell A in Stage 7 of the Jones
Road Landfill Development Plan.

CLOSURE

ENG-TECH trusts the above is all the information you require. If you have any questions or require
additional information, please contact the undersigned.

Sincerely, o T
ENG-TECH Consulting Limited ; ;—‘"\‘ W Cr &

ol

Clark Hryhoruk, M.Sc., P.Eng.
Principal, Geotechnical Engineer

CDH/wg

-
L0
s

Attachments: Figure 1 — Site Plan and Test Hole Locations
Figure 2 — Hydrogeological Cross Section Profile
Modified Unified Classification System for Sails
Test Hole Summary Logs (4)
Particle Size Analysis Report (1)
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P:\2014\Projects\415(City_Of_Kenora)\01(Kenara Landfill_Jones Rd-ON)\14-415-01 Report (Final).doc
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

GROUP | GRAPH LABORATORY CLASSIFICATION
MAJOR DIVISION BvriaaL | EvaBbL TYPICAL DESCRIPTION CRTTEHE
—o
°.* '+'o’| WELLGRADED GRAVELS, GRAVEL-SAND & T —
ew .t g =54 Cpfg—em—=
—— ELEAN CRAVELE Jo! :_“_ MIXTURES, LITTLE OR NO FINES Dy DroX Do
= EZE (TRACE OR NO 7 TYa
5§ LER FINES) i % b| POCORLY GRADED GRAVELS, GRAVEL- SAND N A AOVE
i agys 0 | MIXTURES, LITTLE OR NO FINES
z | 2I2% T
z zzui (27 ]
£ & TuE (fyﬁ ATTERBERG LIMITS BELOW "A"
o kgl GM O] SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES LINE OR P.I. LESS THAN 4
a0 W DIRTY GRAVELS o A ]
oF gog (WITH SOME OR pf i
o MORE FINES) ATTERBERG LIMITS ABOVE "A*
% [~ GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES LINE AND P.I. MORE THAN 7
39
(] 2
w ,E_ WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR P o B o 1703
g o o NO FINES Gu=p,” 6 Ce7p 2
L4 £ CLEAN SANDS 1o hoX Dgo
8 5 Y_E (TRACE OR NO
=
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£ 282 &E OR NO FINES REQUIREMENTS
0 =z
F o é =<
w zzuzx
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w
Zu INORGANIC SILTS AND VERY FINE SANDS, ROCK
noBEE e HL FLOUR, SILTY SANDS OF SLIGHTY PLASTICITY
E|KS Eg =
- | 33383
i GEs 2 i Wi INORGANIC SILTS, MICACEOUS OR
g & DIATOMAGEOUS, FINE SANDY OR SILTY SOILS
E
i o L INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY,
=] o U LL<30% SANDY OR SILTY CLAYS, LEAN CLAYS
83 | .34k
w
0 P oo CLASSIFICATION IS
g% % E g 20% < LL % 50% al gﬁﬁamc CLAYS OF MEDIUM PLASTICITY, SILTY A SIEICATION
g2 | “3iz PLASTICITY CHART
o= o2 & (S8EE BELOW)
w & INORGANIC CLAYS OF HIGH PLASTICITY,
3 g g Ll 0% cH FAT CLAYS
Z w
2 E £ oL i gnemg:Fslus AND ORGANIC SILTY
E Bws LAYS OF LOW PLASTICITY
w O <
o Oay
2 20z
L= g ; LL > 50% OH ORGANIC CLAYS OF HIGH PLASTICITY
C m
PEAT AND OTHER HIGHLY ORGANIC STRONG COLOUR OR ODOUR, AND
HIGHEYORGANIE Sois i solLs OFTEN FIBROUS TEXTURE
ADDITIONAL SYMBOLS PLASTIC SOILS
LS :‘ SANDSTONE P
TILL 1 GRANITE E e e MCISTURE  PLASTICITY ~ INTRUSIONS CONSISTENCY PEN (TSF) N)
e DRY Low ROOTLETS VERY SOFT <2
By DAMP MEDIUM OXIDES SOFT 0-05 2-4
TOPSOIL R ) MolsT HIGH MICA FIRM 05-1.0 4-8
CONERETE B oF T WET GYPSUM STIFF 1.0-20 8-15
— R a4 ETC. VERY STIFF 2.0-40 15-30
= _:'_I__:'_T. HARD >4.0 >30
LIMESTONE T
e TSF x 95.8 = kPa (qy) Sy=dxaqy
PLASTICITY CHART FOR
SOILS PASSING 425 ym SIEVE SOERERCRIETIOND
o0 INTERMEDIATE TRACE: 0-10% BOULDERS: > 200 mm COARSE BAND: 2-4.75 mm
Low } } HIGH / SOME:  10-20% COBBLES: 75-200 mm MEDIUM SAND:  0.425-2 mm
£ 50 LAEIRL N s WITH:  20-35% COURSE GRAVEL:  19-75mm FINE SAND: 0.075 - 0.425 mm
% cH / AND:  35-50% FINE GRAVEL 4.75-75 mm FINES: <0.075 mm
(=]
Z 40 < // GRANULAR SOILS
E AP
g i <l -‘?/ MOISTURE DENSITY GRADATION INTRUSIONS SPT (N) ol w.\ -
DRY VERY LOOSE POORLY  ROOTLETS 0-4 .
[}
3 - / OH &(MH DAMP LOOSE WELL OXIDES 4-10 ENG-TECH
20 < MOIST MED. DENSE MICA 10-30 Consutring LiMireo
v WET DENSE FINES 30-50 / 5
P VERY DENSE ETC > 50
T MLjs oL DEFINITIONS Cc = COMPRESSION INDEX
i 4 7 LL =LQuipLiMT PL = PLASTIC LIMIT vsﬁ 854 M:;‘;';Sﬁ;:
0 10 20 30 40 0 60 70 80 80 100 | Pl =PLASTICITY INDEX i Ei 2
= COEFFICIENT OF UNIFORMITY Ettarien G0 291004
LIQUID LIMIT (%) Cu Fax (204) 235-1579
G = UNCONFINED COMPRESSIVE STRENGTH
F:\Drafting\SOIL CLASSIFICATIONS\SOIL CLASSIFICATIONS.dwg Sy = UNDRAINED SHEAR STRENGTH




Test Hole #: TH1
Client: City of Kenora .

ING LImITED = .
i Site: Kenora, Ontario

Engineering And Testing Location: See Figure 1

File No.: 14-415-01

Date Drilled: July 11, 2014
Grade Elevation: 100.0 m
Water Elevation: 97.0 m

Solutions That Work For You  Project: Insitu Shear Strength Test & Piezometer Installation - Jones Road, ON
UNDRAINED
SAMPLE SHEAR GRAIN SIZE
SURSLREASE FRURILE DATA | STRENGTH DISTRIBUTION %
(kPa)
— o Water Content (%)
B Els| &l S
=i ipti Z|FH| ® 1
E ; Description 5 2 | g | 'g u>_1
-— — — — ']
5 |@ gggggpux ------- ----- | LLéEbg
[T =) AL © [0 £ [i7} 20 40 60 80 =
o |w L w w w o 1 1 1 1 O w w o
0 Ground Surface 100.0
- Waste Fill B
‘E—- 99.0
2- 98.0—
Peat i
3 S - dark brown, maist, firm to soft, trace 97.0
4 processed wood pieces, and organics. -
“ Clay (CH) _ ]
4_% - grey, moist, firm, highly plastic, trace to 96.0—
—% some silt, trace gravel. c
= Ts1 [ %] 4
_% - !
s 95.0—
= % =
_./" - k
a% 1 {
—% -1 {
5—_:2 94.0T 52 1 i3
- i
/
4 A
7 93.0-
,/4 =
i _
= i
/
,/ =
7/ -
8—= 92.0
= /// ]
_/ -
,/
] 3}
_/ =t
o= 91.0—
=| End of Test Hole 5
N - end of test hole at 9.1 m below grade. _
" - water seepage and sloughing observed at .
10 3.0 m below grade. 90.0—
g - piezometer installed at 2.7 and 4.6 m below §|
3 grade. ]
11 = BQ.D:
ENG-TECH Consuiting Limited . - S
- Drilled By: Maple Leaf Drilling Completion Depth: 9.1 m
Logged by: WG Drill Rig: Acker S8 Completion Elevation: 90.9 m
Reviewed by: CNS Auger Size: 125 mm Sheet: 1 of 1

SAMPLE TYPE W seutbarrer  [sHerey tuse R aucer curtives || sPuT spoon




Test Hole #: TH2
Client: City of Kenora .

Site: Kenora, Ontario
Location: See Figure 1

File No.: 14-415-01
Date Drilled: July 11, 2014
Grade Elevation: 100.0 m
Water Elevation: 97.9 m

Engineering And Testing
Solutions That Work For You  Project: Insitu Shear Strength Test & Piezometer Installation - Jones Road, ON
UNDRAINED
SAMPLE SHEAR GRAIN SIZE
SUBSUREREE FRUFILE DATA | STRENGTH DISTRIBUTION %
(kPa)
— ® Water Content (%)
B Elsg|&| 2
— g c Z | = ® 4
E E Description 5 = | 22 E U>J
= O o e
£ |0 188 g |g| o [212]5%
o |0 - 0] 1) o [0] 20 40 60 80 = —
o |(;m w | | m @] o L L ! L O |lw|w|O
0 Ground Surface 100.0
] Waste Fill 7
1] 99.0
2 Sand Fill 98.0
= - black, moist, medium dense, looseg, fine =1
= grained, trace waste material, and processed 7
3 wood pieces. 97.0—
Peat 7]
- brown, moist, soft, trace processed wood z
4 pieces & organics. 96.0
5] 95.0—
e—:% Clay (CH) o I L 25 | 2 °
_% - grey, moist to wet, soft, highly plastic, and g H
A it ]
_jj
7—_,// 93.0— s2 { 22 20 01| 3.2 (46.3| 504
:/f/ ]
8 __Z 92.0
:j/// - below 8.5 m, trace to some gravel. ol
s 91,0
8 i
_/ -
_/ -4
/
10— 90.0—
= ]
_/ =
/
i 2
1 —_% 89.0 2
o % 3
1= ]
12— 88.0—
7 End of Test Hole 7]
- - end of test haole at 12.2 m below grade. -
13 - water seepage observed at 2.1 m below 87.0—
e grade and sloughing observed at 8.5 m -
2 below grade. <}
14— - piezometer installed at 4.5 and 7.5 m below | 86.0—
| grade. -

ENG-TECH Consulting Limited
Logged by: WG

Reviewed by: CJ‘&\

SAMPLE TYPE

Drilled By: Maple Leaf Drilling
Drill Rig: Acker SS
Auger Size: 125 mm

Completion Depth: 12.2 m
Completion Elevation: 87.8 m

Sheet: 1 of 1

% SPLIT BARREL . sHeLBY TuBe ) aucer cutTings || [ sPLIT sPoon




Test Hole #: TH3 File No.: 14-415-01

(A L Client: City of Kenora . Date Drilled: July 11, 2014
= .f,cfpﬂwmms "'M"F_D Site: Kenora, Ontario Grade Elevation: 100.0 m
Location: See Figure 1 Water Elevation: 97.6 m

Engineering And Testing
Solutions That Work For You  Project: Insitu Shear Strength Test & Piezometer Installation - Jones Road, ON

UNDRAINED
SAMPLE SHEAR GRAIN SIZE
SURSURPAGE PROFILE DATA | STRENGTH DISTRIBUTION %
(kPa)
_ o Water Content (%
|3 Elg| g 8 W
inti c Z | © - 1
e ; Description = IS el 2 2 g
= et e |
s |® G 8| 2| 8| 38| PLl—XlL < = e g
o | D 8 | @ | @ 7] 40 60 80 =
a\|w L o) 7] ﬁ o 210 1 1 1 (U] a‘:) wn Q
Ground Surface 100.0
Waste Fill ]
99.0]
98.0
Sand Fill i
- black, moist, loose, fine grained, trace a7 0_‘
plastic bags & processed wood pieces. ~
96.0-
Peat it
- brown, wet, soft, trace processed wood 95.0—
pieces & organics. <
94.0
- below 6.1 m, soft to firm. i
93.0
= Clay (CH) 11 (%2 |1 P
8= - grey, moist, firm to soft, highly plastic, trace | 92.07] y
H% to some silt. -
] ? g
9‘_2 81.07 o7 31 | 29 O
4 % -
i ’
_/ -
10— 80.0—
i ]
_/ -4
114 End of Test Hole 89 0_'
- end of test hale at 10.7 m below grade. SR
il - water seepage observed at 2.4 m below il
N grade and sloughing observed at 5.2 m il
12— below grade. 88.0—
3] - piezometer installed at 6.7 and 9.1 m below &l
R grade. -
ENG-TECH Consulting Limited , i .
4 Drilled By: Maple Leaf Drilling Completion Depth: 10.7 m
Logged by: WG Drill Rig: Acker SS Completion Elevation: 89.3 m
Reviewed by: Auger Size: 125 mm Sheet: 1 of 1

SAMPLE TYPE a SPLIT BARREL . sHELEY TUBE ) AUGER cuTTINGS I ISPLIT SPOON




Engineering And Testing
Solutions That Work For You

ONsULTING LIMITED

Test Hole #: TH4
Client: City of Kenora .

Site: Kenora, Ontario

Location: See Figure 1

File No.: 14-415-01

Date Drilled: July 11, 2014
Grade Elevation: 100.0 m
Water Elevation: 97.8 m

Project: Insitu Shear Strength Test & Piezometer Installation - Jones Road, ON

UNDRAINED
SAMPLE SHEAR GRAIN SIZE
SURRUREACE PROFILE DATA | STRENGTH DISTRIBUTION %
(kPa)
ol € o B Water Content (%)
(o] — o = =3
~ _Q . - Z |__ e
c @ 1
E g Description AR E: g u>J
£ |2 S| 2| 8| 8|8/ PleXx——iIll | Z o e |
o |0 D | g|d| | ®@| 20 40 60 80 n:<:|S
o |wm w|(m| o | n o A L A \ O|lw|wn|l O
0 Ground Surface 100.0
7 Waste Fill 7]
99.0
98.0
Sand Fill .
- black, moist, loose, fine grained, trace 97.0—
plastic bags & processed wood pieces. ]
96.0-]
95.0
94.0-]
Peat ]
- brown, moist, soft, trace processed wood ]
pieces, and organics. 93.0
92.0
? Clay (CH) G L€
M ]
== - grey, moist, soft, highly plastic, trace to 181 2 | »
:% some silt, trace gravel. 7 ]
10 90.0
ez ]
:Z I1s2 [ 49 | 37 — J
b o 7 89.0—
1= ]
-f £
12 88.0
gl End of Test Hole 7]
- - end of test hole at 12.2 m below grade. i
13- - water seepage observed at 2.2 m below 87.0
e grade and sloughing observed at 9.1 m -
] below grade. i
14— - piezomeler installed at 7.6 and 10.7 m 86.0—
- below grade. .

ENG-TECH Consulting Limited
Logged by: WG
Reviewed by: C / .

SAMPLE TYPE

Drilled By: Maple Leaf Drilling
Drill Rig: Acker SS
Auger Size: 125 mm

Completion Depth: 12.2 m
Completion Elevation: 87.8 m
Sheet: 1 of 1

ﬁ SPLIT BARREL . sHELBY TUBE  § aucer cutTings || || sPLT sPoon




" ENG-TECH

ConsuLTING LIMITED

: “ " : e

City of Kenora

60 Fourteenth Street N.
Kenora, ON

PSN 4M9

ATTENTION: Mukesh Pokharel
PROJECT:

Unit 6 - 854 Marion Street
Winnipeg, Manitoba

R2J OK4
eng_tech@mts.net
www.eng-tech.ca

PARTICLE SIZE
ANALYSIS REPORT

File No.:
Ref. No.:

14-415-01
14-415-1-1

IN-SITU SHEAR STRENGTH TEST AND PIEZOMETER INSTALLATION - KENORA LANDFILL

Test Hole No. TH2 Sample No. S2 Depth: 7.0m
Sampled By: ENG-TECH Type of Sample: Grab Source: Project Site
Date Sampled:  Jul 11/14 Date Received: Jul 14/14 Date Tested: Jul 16/14
SAND GRAVEL
CLAY SILT
FINE MEDLM COARSE |  FNE COARSE
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #1p0  #4p  #30 0 L (.
100.0 1 __&_ : _.?? -
g [ 1]
SIEVE |PERCENT
SIZE (mm)| PASSING
80.0 9.500 100.0
4.750 99.9
o 2.000 99.9
= 0.850 98.9
&% 60.0
@ ’ | 0.425 98.2
= 0.250 97.8
E 0.150 97.6
8 400 0.075 96.8
i 0.026 93.5
o 0.017 90.7
0.0102 79.7
20.0 0.0074 74.2
0.0053 71.6
0.0028 57.7
0.0 0.0021 51.0
0.001 0.01 0.1 1 10 100 0.0012 | 44.0
SIEVE SIZE [mm]
Percent of: GRAVEL (0.1 %), SAND (3.2 %), SILT (46.3 %), CLAY (50.4 %)

Sample Description:

COMMENTS:

P:\2014\Projects\415(City_Of_Kenora)\01(Kenora Landfill_Jones Rd-ON)\HYD\14-415-1-1hyd

ENG-TECH, Consulting Limited

per %KA /}0%

Clark Hryﬁoru .Sc¢., P.Eng., President
Ph: (204) 2331694 Fax: (204) 235-1579




APPENDIX L

Final Contours Design Drawing

AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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APPENDIX M

Borehole Logs

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Project Kenora WMMP No.: 015926 Borehole No. BH-1/17

Date Drilled 96/2/12 - 96/2/14 Driller: Paddock Dri“illg Piezometers MW-1/17
Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 2
prilling Method Hollow Stem Augers to 5.9 m;
i SS Split Spoon Sample RX Rock Core
HQ Coring to 16.9 m WA Wash Sample GR Grab Sample
Piezometer Details 5 Dia. Seh. 40 — AU Auger Sample Piezometer Screen
i mm Dia. Sch. Threade ;
Type of Pipe CN Continuous Sample water Level Elev.
Type of Screen _ 51 mm Dia. Sch. 40 Threaded PVC, #10 Slot SH Shelby Tube Sample = m (with date)
i Geological Log -+ 2 H3 55
Scale ® Ol Monitor Details ald 203 O
Depth - £y ESHEN 25
(ft.) (m) (m) Description w a Ma| 3o
Ground Surface Elevation: 350.57 m
— GRAVELLY SILTY SAND
- - grey-rust mottled, becoming grey below 2.3 m
11 - with cobbles and some boulders
_ - locally TILL-LIKE N ss| 14
5— - wet below 0.8 m il
- - generally compact; locally dilatant, becoming more dense with 1] 2 S S8 7
412 depth Al
T 3 [ 5 41/23cm|
—3
i it Holeplugand | 4 ] s5 §5/15cm|
A= Al Cave
<44 ; 5 Bl ss| &7
15— 6 [V ss| 10
__5 i
iE 7 [ sS1po/25cn]
20— 6 - auger refusal at 5.9 m; changed to HQ coring 1 @ Rrx
-7
25 — 2 @ Rx
i
30— 9 3 [l rx
-+—10
as— 4 MRrx
=11
=] B i
A - becomes very sandy, less till-like below 12.2 m 5 RX
113
45 — 6 [ rx
-—14 J
T—15
s0— 7 [1Rrx
- Cave
— 16 & -l
Borehole S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-1/17
Continuation Sheet
Sheet 2 of 2
Elev. 3 .
scal (m_GSD) Geological Log + = Hoel 54
cale Depth E_o Monitor Details g' o9 DE'% no_ [
- + 0 @ <nl | @8
(ft.) (m) m Description w 0 w | >9©
55 -1 17 333.7
] 16.9 | End of Borehole @ 16.9 m
-—18
60 ——
_i-
T-19
1 2
—-—21
70—
T-22
By
4—24
80 —_
1—25
85 —1—26
127
90—
—-+—28
95 ——29
T30
100 ——
431
105 ——32
33
10—
134

Borehole Record

Fenco MacLaren

97/2/19




Project Kenora WMMP No.:_ 015926 Borehole No. BH-2/10
Date Drilled _ 96/1/30 - 96/1/30 priller: _ Paddock Drilling Piezometers MW-2/9
Borehole Location: See Figure §2-3-1

Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Hollow Stem Augers to 9.6 m

Piezometer Details

Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC

Type of Screen _ 51 mm Dia. Sch. 40 Threaded PVC, #10 Slot

§S Split Spoon Sample
WA Wash Sample

AU Auger Sample

CN Continuous Sample

SH Shelby Tube Sample =

RX Rock Core
GR Grab Sample

Piezometer Screen

Water Level Elev.

m (with date)

Elev. . .
(m_GSD) Geological Log s LN S
Scale Depth 3 O| Monitor Details %g 922 9 5
(Ft)y m | m Description bt I
Ground Surface Elevation: 350.33 m
—L PEAT/ORGANICS 1 RAH
~ - frozen to 0.6 m, wet below ¥
41 - dark brown to black e
] &
5 —_— b
)
i 2 []ss] 1
10 ——3 347.2 =
- 3.1 | CLAYEY SILT 3 SS | push
N - bluish grey
T4 - very soft Holeol 4 'i SS | push
T - increasing silt content with depth, becoming SILT, SOME oleplug =
I5== CLAY below 5.5 m % E 5
Tl=3% - wet & SS | pus
T 6 N ss| 2
20— 6
4 e 7 Nss| 3
- . SAND
—-—7 - trace to some silt s [ ss 6
~ - grey
25—~ - generally fine to medium, locally medium to coarse
4 3 - wet 9 [ ss .
- 341.7
- 8.6 | SILT-SAND TILL Cave
30— - grey
-+ 340.7 - gravelly 10 8 ss| 24
- 9.6 [\ - compact; wet
:_ 10 End of Borehole @ 9.6 m
5=
=11
sw0— 2
113
45—
- 14
=15
80—
16
Borehole S. Bricks _H. Jackson_ Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-2/13
Date Drilled 96/2/7 - 96/2/7 priller:_ Paddock Drilling Piezometers MW-2/13
Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Hollow Stem Augers to 11.4 m;
HO Cori 3 S§S Split Spoon Sample RX Rock Core
Q Coring to 13.3 m WA Wash Sample GR Grab Sample
Piezometer Details
AU Auger Sample Piezometer Screen
: 51 mm Dia. Sch. 40 Threaded PVC -
Type of Pipe CN Continuous Sample Water Level Elev.
Type of Screen _ o1 mm Dia. Sch. 40 Threaded PVC, #10 Slot SH Shelby Tube Sample = m (with date)
lev. : 7
(ﬁ S;D) Geological Log 4=+ - R Sl § 4
Scale Depth -‘ EE Monitor Details %25 e g_ £
(ft.) m | (m Description 0 3 &30
Ground Surface Elevation: 350.11 m
- See Borehole BH-2/10 for Geology Above 10.7 m
T—1
5—
o)
10 _:_3 Holeplug
T4
15—
=5
20— 6
7
25—
T8
30— 9 Cave
10
I 339.4
411 10.7 | SILT-SAND TILL " 1A [ s530/15cm
=] 338.7 - grey ? i L..
- 11.4 [\ - with coarse sand and fine gravel :: Holeplug 1 RX
+12 - dense to very dense ey :
40 — - wet :;_x 2 RX
1 BEDROCK =S
1 - granodiorite [ ] -] Silica Sand
413 i - =~ :
41 sagq |- BOR — 1% e
45 — 13.41 End of Borehole @ 13.4 m
414
=13
50 —
16
Borehole S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-3/11
Date Drilled _ 96/1/27 - 96/1/27 priller:__Paddock Drilling Piezometers MW-3/8
Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Solid Stem Augers to 10.7 m
SS Split Spoon Sample RX Rock Core
WA Wash Sample GR Grab Sample
Piezometer Details AU Auger Sample Piezometer Screen

Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC
Type of Screenol mm Dia. Threaded PVC, #10 Slot with Geosock

CN
SH

Continuous Sample

Water Level Elev.

Shelby Tube Sample = m (with date)

Elev. P . W
(m GSH) Geological Log B o LielE ;
Scale Depth B O| Monitor Details OE"_% 9 %g;‘ no_g
¢t m | (my Description w™ 6 Mé |30
Ground Surface Elevation: 350.63 m
. 350.2 | PEAT/ORGANICS S
- 0.5 |\ - black
11 SAND TILL 1 N ss| 11
n - some silt to silty, some gravel to gravelly
SE=1= - brown, becoming grey below 1.5 m Holoplug ) [ ss 15
=) - evidence of roots to 2.7 m ]
= - wet
+ - generally compact 3 Bl ss| 14
10——3
3 4 Blss| 19
:—4 Cave 5 S8 9
15—
4 6 [ ss| 18
=5
I 7 {ss| 30
20—6 Geosock on 8 ‘S ss | 20
= Screen
7
25 =, 9 | ss| 47
| - augering continued to 10.7 m, however, due to bouldery
4 conditions and flowing sands, samples were not recovered below
- 8 m.
30— ? Cave
—-—10
35 ...: 340.0
T—11 10.7 | End of Borehole @ 10.7 m
] 12
113
45—
=114
T15
s0==
16
Borehole _S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora ‘Vm No.: 015926 Borehole No. BH-4/6
Date Drilled __96/1/26 - 96/1/26 oriller: _Paddock Drilling Piezometers MW-4/6
Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
prilling Method Hollow Stem Augers to 5.8 m
SS Split Spoon Sample RX Rock Core

- WA Wash Sample GR Grab Sample

Elesaneter Begalls AU Auger Sample Piezometer Screen

Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC
Type of Screen _ 51 mm Dia. Sch. 40 Threaded PVC, #10 Slot

CN
SH

Continuous Sample
Shelby Tube Sample =

Water Level Elev.

m (with date)

Elev. . .
(m GSH) Geological Log S o o ls.
Scale ) . : o sldan 08
Depth ¢ —| Monitor Details £ 20_ £ n_g
(ft.) (m (m) Description o a=p o a3
Ground Surface Elevation: 350.75 m
4 PEAT/ORGANICS =R
El - black, wet =2
1 === 1 SS | push
e amr i
2 == 2 S8 | push
u 348.5 = Holeplug
T 2.3 | CLAYEY SILT i 3 MHss| s
e - green-brown to grey-brown 1A
10——3 - with trace, very thin silty fine sand layers 11 4 Nss| s
T - soft to very soft M &
] - wet 1171
T4 1l 5 Y ss | push
e 346.2 5;1 Al
1 4.6 | SAND TILL T 6 B ss| 1
] - some silt, some gravel and cobbles ": Silica Sand
T 3450 | “Bowe T and Cave 7 Bss| 1
20 —{—6 5.8 —\-wer /_
g 28 End of Borehole @ 5.8 m
4=7
25 —
T8
30— 9
—-—10
35—
=11
P
113
45—
14
I3
50 —
16
Blgmho(lie _S. Bricks _H. Jackson Fenco MacLaren
€Cor
Pl‘epa red by Checked bY 97/2/19




Project Kiemozn WAIBAY No.: 015926 Borehole No. BH-4/18
Date Drilled 96/2/9 - 96/2/9 priller: _ Paddock Drilling Pleromatais MW-4/18
Borehole Location: See Figure §2-3-1

Drilling Supervised by: S. Bricks Sheet 1 of 2

Hollow Stem Augers to 5.8 m;

Drilling Method

HO Coring to 18.3 SS Split Spoon Sample RX Rock Core
orin; i
210 m WA Wash Sample GR Grab Sample
B . .
iezoncter Details ; AU Auger Sample Piezometer Screen
Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC CN Continuous Samole
] Iy Water Level Elev.
Type of Screen _ 51 mm Dia. Sch. 40 Threaded PVC, #10 Slot SH Shelby Tube Sample = m (with date)
Elev. . .
(m_GSD) Geological Log e 2 Lok ;
Scale Depth & 9| Monitor Details %20 9 oo no_g
(ft.) (m) m Description 0, A T
Ground Surface Elevation: 350.56 m
1 See Borehole Log BH-4/6 for Descriptions to 5.8 m
1
51
12
10—3
4 Holeplug
T—4
5=
T-5
1 344.8
20—6 5.8 | SAND o SILTY SAND TILL 1 [ rx
o - with cobbles, some boulders
. - grey to greenish grey
-7
25— "
1 . 2 [ Rrx
30— 2 .
A 3 RX
10
35 —’_
T11
=8
40 —
. 4 gy
113
Cave
45 —
—+—14 5 [I RX
55 T15
+ 6 MRx
16
B]greho‘lje S. Bricks _H. Jackson Fenco MacLaren
€COor
Prepared by Checked by 97/2/19




Project Kenora WMME No.: 015926 Borehole No. BH-4/18
Continuation Sheet
Sheet 2 of 2
Elev. . . v
(m GSD) Geological Log = = 2ol 5 o
Scale 9 Monitor Details | o928 O ¢
Depth oo +L_n_ EZHED Qg5
(Fty m | m Description » @ o | S
T
55 —
17 7 M Rx
PO I
4= 18.3 | End of Borehole @ 18.3 m
19
61 20
—-—21
70—
T=22
51 23
124
80—
125
85126
27
920 ——
28
95 —1—29
T30
100 ——
431
105 ——32
T3
Mo~
134

Borehole Record

Fenco MacLaren

97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-5/17
Date Drilled __96/1/23 - 96/1/25 oriller: _Paddock Drilling Piezometers MW-5/17
Borehole Location: See Figure §2-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 2
Drilling Method Solid Stem Augers to 6.6 m;
HO Coring to 17.5 S§S Split Spoon Sample RX Rock Core
ng o .
oring = WA Wash Sample GR Grab Sample
. . =
Piezometer Details . AU Auger Sample Piezometer Screen
Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC ol m—
] s Water Level Elev.
Type of Screen _ 51 mm Dia. Sch. 40 Threaded PVC, #10 Slot SH Shelby Tube Sample = m (with date)
Elev. . .
(m 6SD) Geological Log e 2 M2l 5,
Scale Depth o E_o Monitor Details %2 9 %% 8_ g
(ft.) (m) m Description i FEpE-l oG
Ground Surface Elevation: 369.35 m
- SAND TILL
-1 - some silt to silty N
- - with gravel and cobbles 1 EJRAB
- - grey-brown Holeplug
5— - dry to damp .
g - loose to crumbly texture 2 S S8 | 32
T 3 [l ss {7/15cm
10——3
ol 4 [ ss| 3
T—4
] 5 S Ss | 25
13~
] 6 [N ss| 21
5
T 7 [ ss 10em
20—6 = |
4 Silica Sand 8 sS bk/i3em
» - auger refusal at 6.6 m; continued with HQ coring 1 [ RX
25—
T8
T 2 MRx
o
30 —
4 3 [1RX
—-—10
35—
T-11 4 i rx
s0— 1 5 " RX
:_ 13
45 " 6 " RX
+—14
- Cave
T15
50—
+ 7 |] RX
16
Borehole _S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by —




Project Kenora WMMP No.: 015926 Borehole No. BH-5/17
Continuation Sheet
Sheet 2 of 2
Elev. 3 .
Sonl (m GSD) Geological Log yh= b . H2e| § o
cale Depth 29  Monitor Details %7_9 q9eg no_g
(ft.) (m) m Description = g=pia-| 03
+ 352.7
55— 7 16.6 | probable BEDROCK g Il rx
1 - granodiorite i Cave
+ 3319 \-RQD = 63% i .
4 15 . End of Borehole @ 17.5 m
60 ==
T19
51 2
-T—21
70 —
T™—22
B2
-—24
80 —_
129
85 —1—26
12
90 —1-
-—28
95 —1—29
T30
100 ——
131
105——=32
=90
Ho=1~
134

Borehole Record

Fenco MacLaren

97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-6/6
Date Drilled __96/1/25 - 96/1/25 priller:_ Paddock Drilling Piezometers MW-6/5
Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Solid Stem Augers to 5.8 m
SS Split Spoon Sample RX Rock Core
WA Wash Sample GR Grab Sample
Piezometer Detaile 51 Dia. Sch. 40 ded PVC AU Auger Sample Piezometer Screen
i mm Dia. Sci. Threade .
Type of Pipe CN Continuous Sample UREEF Vel ELe.
Type of Screerol mm Dia, Threaded PVC, #10 Slot with Geosock SH Shelby Tube Sample = m (with date)
(,Enlg‘s’ﬁ) Geological Log - 2 M2l 5 &
Scale ¥ O| Monitor Details 2.pgld o0 0¢c
oepth - £2 S35 53 88
(ft.) m | (m Description b= s 86
Ground Surface Elevation: 350.34 m
- SILTY SAND TILL (weathered)
- - sand is fine to medium grained
- - locally with thin sand or silt laminae 1 E ss | 11
- - grey to brown, with rust discolouration to 1.5 m Holeplug
55— - root traces noted to 1.9 m —
— - wet 2 1SS 14
2 - loose to compact
- 3 [ ss| 24
—3 3473 | L o e
0 4 3.1| SILTY SAND TILL feave 4 Nss| 34
— - with some thin sand laminae - ]
—4—4 - some gravel to gravelly 5 [ SS 38/23cm
- - grey Geosock on
15— - wet Screen
N
+ g 6 [§ss| 105
20 ——6 5.8 | End of Borehole @ 5.8 m
—+7
25—
T8
30— ?
+—10
35—
T—11
a0—
113
45—
-—14
T13
50—
16
Borehole -S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.:_ 015926 Borehole No. BH-6/15
Date Drilled 96/2/5 - 96/2/5 prilter: Paddock Drilling Piezometers MW-6/14
Borehole Location: See Figure $2-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Hollow Stem Augers to 4.6 m;
HO Cori 14.8 SS Split Spoon Sample RX Rock Core
Q Coring to 14.8 m WA Wash Sample GR Grab Sample
Piezometer Details
AU Auger Sample Piezometer Screen
: 51 mm Dia. Sch. 40 Threaded PVC ;
Type of Pipe CN Continuous Sample Hater Levet ELev:
Type of Screen _ 91 mm Dia. Sch. 40 Threaded PVC, #10 Slot SH Shelby Tube Sample = m (with date)
i, Geological Log s 2 H3 5,
Scale Depth E_e Monitor Details QE'ZO = %% no.g
Ft) m | m Description e a HA|So
Ground Surface Elevation: 349.96 m
- See Borehole Log BH-6/6 for Descriptions to 4.6 m
T1
5 ——
12
Holeplug and
T Cave
10—3
T—4
15 —— 345.4
4 5 4.6 | SILTY SAND TILL iy
1 - some gravel to gravelly
S - some cobbles with depth
7 - grey
20— 6 - wet
i 2 M rx
7
25—
B I 3 [ rx
9
30— 4 [@ Rrx
—-—10
m Cave
35— i
i 5 M@ Rx
12
40 —
1 6 M rx
13
as— 1
—+—14 7 RX
= 3352
o] 1 14.8 | End of Borehole @ 14.8 m
16
Borehole S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-7/4
Date Drilled _ 96/1/26 - 96/1/26 oritler:_ Paddock Drilling Piezometers MW-7/4
Borehole Location: See Figure S2-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Solid Stem Augers to 4.4 m
SS Split Spoon Sample RX Rock Core
WA Wash Sample GR Grab Sample
Piezometer Details
. AU Auger Sample Piezometer Screen
Type of Pipe 5.1 mm Dia. Sch. 40 Threaded PVC G Cantinue Ssis vater Level Elev.
Type of Screerol mm Dia. Threaded PVC, #10 Slot with Geosock SH Shelby Tube Sample = m (with date)
Elev. 3 .
(m GsD) Geological Log =8 R g
Scale Depth ® O Monitor Details %20 9 22 ﬂo_g
(ft.) m | (m Description 0w & Ma|So
Ground Surface Elevation: 349.47 m
¥ 349.0 | PEAT/ORGANICS == I [GRAH
- 0.5 [\ - black / ¥
1 CLAYEY SILT g o
2 n - with organics ] e
e 347.8 | - soft
g 1.7 [\ - wet TF Holeplug 2 fss| 2
] SILTY SAND and GRAVEL (TILL-LIKE) ' -
in - grey-brown 3 SS| 20
|3 - loose to compact
10—:_ - wet aye 4 Mss| 17
T4 gomrka 5 [ ss {3/23em
1 345.1 :
15 ] 4.4 | End of Borehole @ 4.4 m
=35
20— 6
+7
25—
:"—8
30— ?
——10
35—
T—11
s0— 2
+13
45—
-—14
B
50 —]
16
Borehole _S, Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-8/22
Date Drilled 96/2/14 - 96/2/15 Driller: Paddock Dri"iﬂg Piezometers MW-8/22
Borehole Location: See Figure S§2-3-1
Drilling Supervised by: S. Bricks sheet 1 of 2
Drilling Method Solid Stem Augers to 13.8 m;

HO Cori 21.6 SS Split Spoon Sample RX Rock Core

Q Coring to 21.6 m WA Wash Sample GR Grab Sample

Flezometer Debarle AU Auger Sample Piezometer Screen

Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC

CN

Continuous Sample

Water Level Elev.

Type of Screen 51 min Dia. Sch. 40 Thl‘eaded PVC, #10 Slot SH Shelby Tube Sample = m (with date)
Elev. 3 .
(h 68D) Geological Log e 2 H3 5,
Scale T O| Moni D il Qagldag OF
Depth = onitor Details ESHEN O §
(Fty m | m Description o & H&| So
Ground Surface Elevation: 358.96 m
=8 SAND to SILTY SAND TILL
- - some gravel to gravelly
4 - brown, becoming grey below 1.2 m 1 'i ss| 78
- - compact to very compact .
55— - damp to moist, wet below 10.7 m
4 5 - with numerous thin (<3 cm) sand lenses throughout 2 S S8 54
o 3 Ss| 70
- \
10——3
y 4 [\ ss9o023cm|
= 4
1 Holeplug 5 [y sS60/15cr
15—
1 6 3 ss| 8o
_H— 7 'L\ Ss 57
20— 6
4 8 [\ sstporzsen
-7
i 9 S SS| 75
25—
~ 5 10 [ sS 30/15cm
< 11 [ ss7or1se
30— 2 !
-4 12 SS 100/8cm
10 13 [ SS1B5/23cn
35— i
T—11 14 SS1P5/18c
s0— 1 5
4 15 SS1]10/23¢
13
45 —__ 14 - possible thick sand and gravel lens at approximately 13.7 m 1 Ry
i - soils too loose to continue with solid stem augers below 13.8 Cave
s m; continued with HQ coring
T—1i5
50—
[—=il6
Borehole S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.: 015926 Borehole No. BH-8/22

Continuation Sheet
Sheet 2 of 2

Elev. v . 1] 11} g
(m EED, Geological Log 4 - H—uol 34
Scale ® 9  Monitor Details |2 o Qas o e
gk » £al £S5 88
(ft.) (m | m Description o m JFl o5
55 —
17
T—18
60 __
T-19
51 2
—+—21
70 337.3
4 9 21.6 | End of Borehole @ 21.6 m
75 —H—23
24
80—
-—25
85—1-26
127
90 —{_
—-—28
95 —1—29
T30
100 ——
13
105 ——32
T-33
10—~
134
Borehole Record Fenco MacLaren
97/2/19




Project Kenora WMMP fio. 015926 Borehole No. BH-9/6
Date Drilled _ 96/2/15 - 96/2/15 priller:_ Paddock Drilling Piezometers MW-9/6

Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 1
Drilling Method Hollow Stem Augers to 1.5 m;
Cori g SS Split Spoon Sample RX Rock Core
HQ Coring to 5.8 m WA Wash Sample GR Grab Sample
Piezometer Details 5 Dia. Sch. 40 Threaded PVC AU Auger Sample Piezometer Screen
i mm Dia. Sch. reade .
Type of Pipe CN Continuous Sample Water Level Elev.
Type of Screen 51 mm Dia. Sch. 40 Threaded PVC, #10 Slot SH Shelby Tube Sample = M (with date)
lev. . .
(,En Eg’m Geological Log == el L 2ol 5 ¢
Scale Depth .. EE Monitor Details nE'ZQE %—% ‘&;g
Gty m | Description P 3 ol S0
Ground Surface Elevation: 352.98 m
— Primarily SILT TILL, with numerous interbeds of silt and sand A1
- - grey 4l
o - dry L 1 [ SS {8/15cm
i 351.5 L 1
§5—1— 2 SS 70/23cm|
i 1.5 | BEDROCK = 1 ﬁ RX
42 - granodiorite § : Holeplug
1 -RQD = 94% [
— - subvertical fracturing noted ? - 2 RX
10—3
] =3 I
il et 3 |l rx
T
I - 4 M rx
15— et sl rx
+s pedn PR 6 Il rx
1 :;"-.: : { Silica Sand
K i 347.2 e = 7 M rx
20 =406 5.8 | End of Borehole @ 5.8 m
47
25 —
—a
30— ?
-—10
35—
T—11
w—1 12
j— 13
as—
14
T=13
50—
16
Borehole _S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP No.:_ 015926 Borehole No. BH-10/17
Date Drilled _ 96/2/16 - 96/2/16 priller:  Paddock Drilling Piezometers MW-10/17
Borehole Location: See Figure 52-3-1
Drilling Supervised by: S. Bricks Sheet 1 of 2
Drilling Method Hollow Stem Augers to 5.2 m;

HO Cori SS Split Spoon Sample RX Rock Core

Q Coring to 16.6 m WA Wash Sample GR Grab Sample

Piszemeter betalls AU Auger Sample Piezometer Screen

Type of Pipe 51 mm Dia. Sch. 40 Threaded PVC

Type of Screen _ 91 mm Dia. Sch. 40 Threaded PVC, #10 Slot

CN
SH

Continuous Sample
Shelby Tube sample

Water Level Elev.
= m (with date)

(f,,‘g;fr;) Geological Log i 2 M5 &
Scale Depth o EE Monitor Details %ZOE %Eq § g
(ft.) (m (m) Description b 0 &80
Ground Surface Elevation: 361.83 m
T SILTY SAND to SANDY SILT TILL
T - some gravel to gravelly, some cobbles and boulders
= - brown to grey 1 ‘ SS | 47
7 - compact to dense B
5 i - damp to moist 2 'i Ss | 42
_2 (-
+= 3 [ ss| 85
] A
10—3
J 4 [ ss8023cm|
4 5 [N ss90/23cm|
15—
1 6 E SS 80/15cm|
1 - auger refusal at 5.2 m; continued with HQ coring 1 [l rx
20— 6 2 I px
+7
. Holeplug and
25— Cave
N
30— ?
gl = 3 RX
—-—10
35 — 4 [l rx
i ) £ |
P
+-13
as—|
414 5 RX
T—15
50 — 6 RX
16
Borehole S. Bricks _H. Jackson Fenco MacLaren
Record Prepared by Checked by 97/2/19




Project Kenora WMMP NG .= 015926 Borehole No. BH-10/17

Continuation Sheet

Elev. : .
(m GSD) Geological Log - v LS 5
Scale M O P : 0o ~dool O
Depth ¢ — Monitor Details |[g O g% g €
P inti =0 R = ]
(ft.) (m) (m) Description t 0 2= S0
= 345.2
i 16.6 | End of Borehole @ 16.6 m
-T—18
60 p——t
19
i Y
21
70—
T—22
75 23
24
80 —_
-=25
85— 26
12
90 ——
+28
95 —1—29
T30
100 ——
31
105—1—32
T3
110 ——
34
Borehole Record Fenco MacLaren
97/2/19




APPENDIX N

Benthic Invertebrate Monitoring

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Benthic Sampling Results - Jones Road Landfill Site

Biological Endpoints =Bl =Eag Bl
Aug-00 | Aug-01 [ Aug-02 | Aug-03 | Aug-00 | Aug-01 | Aug-02 | Aug-03 | Aug-00 | Aug-01 | Aug-02 | Aug-03
Density (as number of organisms per square
meter) of total benthic invertebrates 752 376 406 1540 731 969 928 4217 1612 434 507 4866
Density by taxon (as number of Families per
station) 8 1 5 6 6 4 8 17 12 4 8 12




APPENDIX O

MOE Landfill Reporting Submission Forms

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Appendix D-Monitoring and Screening Checklist
General Information and Instructions

General Information: The checklist is to be completed, and submitted with the Monitoring Report.

Instructions: A complete checklist consists of:

(a) a completed and signed checklist, including any additional pages of information which can be attached as needed to provide further
details where indicated.

(b) completed contact information for the Competent Environmental Practitioner (CEP)

(c) self-declaration that CEP(s) meet(s) the qualifications as set out below and in Section 1.2 of the Technical Guidance Document.

Definition of Groundwater CEP:

For groundwater, the CEP must have expertise in hydrogeology and meet one of the following:

(a) the person holds a licence, limited licence or temporary licence under the Professional Engineers Act; or

(b) the person holds a certificate of registration under the Professional Geoscientists Act, 2000 and is a practicing member, temporary,
member or limited member of the Association of Professional Geoscientists of Ontario. O. Reg. 66/08, s. 2..

Definition of Surface water CEP:

A CEP for surface water assessments is a scientist, professional engineer or professional geoscientist as described in (a) and (b) above with
demonstrated experience and post-secondary education, either a diploma or degree, in hydrology, aquatic ecology, limnology, aquatic
biology, physical geography with specialization in surface water, and/or water resource management.

The type of scientific work that a CEP performs must be consistent with that person's education and experience. If an individual has
appropriate training and credentials in both groundwater and surface water and is responsible for both areas of expertise, the CEP may
then complete and validate both sections of the checklist.

Monitoring Report and Site Information

Waste Disposal Site Name Kenora Area Waste Disposal Site (Jones Road Landfill)

Location (e.g. street address, lot,

P Part Lot 1 & 2, Concession Il, Township of PettyPiece.

GPS Location (taken within the
property boundary at front gate/ 412895,5521124

front entry)
Municipality District of Kenora
Client and/or Site Owner ' City of Kenora
Monitoring Period (Year) 2012-2014
This Monitoring Report is being submitted under the following:
Certificate of Approval No.: A612018
Director's Order No.: Type Here
Provincial Officer's Order No.: Type Here

Other: Type Here




Report Submission Frequency

(" Annual
(¢: Other

Specify (Type Here): every three years

The siteis:

(s; Active
(" Inactive
(" Closed

If closed, specify C of A, control or authorizing document closure date:| Select Date

Has the nature of the operations at

subsurface or adjacent buildings? (i.
e. exceeded the LEL for methane)

the site changed during this CYes
monitoring period? @ No
If yes, provide details: Type Here

Have any measurements been taken

since the last reporting period that

indicate landfill gas volumes have CYes
exceeded the MOE limits for @ No




Groundwater WDS Verification:

Based on all available information about the site and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:

1) The monitoring program
continues to effectively

any groundwater discharges
from the site. All monitoring

condition and are secure:

wells are confirmed to be in good

characterize site conditionsand | (@ Yes

r‘aNO

If no, list exceptions (Type Here):

2) All groundwater, leachate and
WDS gas sampling and
monitoring for the monitoring
period being reported on was
successfully completed as
required by Certificate(s) of
Approval or other relevant

authorizing/control document(s):

() Yes
(® No

(C Not Applicable

If no, list exceptions below or attach information.

Description/Explanation for change

samples collected. repaired and sample collected in August 2014

Sraundwatier Sympiing Locstion (change in name or location, additions, deletions) Date

MW4/6 damaged in 2012. and 2013, no samples collected until August SalictiDaa
2013, when monitor was replaced

MW5/17 Dryin 2012, 2013 and May 2014, no samples collected Select Date

MW11/4 Dry in May 2012 and both events in 2013. No samples collected Select Date

MW24/5 sample tubing damaged in in August 2013 and May 2014, no St D




3) a) Some or all groundwater, leachate and WDS gas sampling and
monitoring requirements have been established or defined
outside of a ministry C of A, authorizing, or control document.

Yes
(s;No
(" Not Applicable

b) If yes, the sampling and monitoring identified under 3(a) for
the monitoring period being reported on was successfully
completed in accordance with established protocols, frequencies,
locations, and parameters developed as per the Technical
Guidance Document:

- (Yes
C; No
(" Not Applicable

if no, list exceptions
below or attach
additional information.

Description/Explanation for change

Groundwater Sampling Location {change in name or location, additions, deletions) Date

Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date

4} Al field work for groundwater
investigations was donein
accordance with standard
operating procedures as
established/outlined per the
Technical Guidance Document @ Yes
{including internal/external QA/
QC requirements) {Note: A SOP ON

R JINO
can be from a published source,
developed internally by the site
owner's consultant, or adopted
by the consultant from another
organization):

If no, specify (Type Here):




Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5) The site has an adequate buffer,

Contaminant Attenuation Zone
(CAZ) and/or contingency plan in
place. Design and operational
measures, including the size and
configuration of any CAZ, are
adequate to prevent potential
human health impacts and
impairment of the environment.

(@ Yes

(" 'No

If no, the potential design and operational concerns/
exceptions are as follows (Type Here):

6) The site meets compliance and

assessment criteria.

(® Yes

C'No

If no, list and explain exceptions (Type Here):

7) The site continues to perform as

anticipated. There have been no
unusual trends/ changes in
measured leachate and
groundwater levels or
concentrations.

(¢ Yes
(' No

If no, list exceptions and explain reason for increase/change
(Type Here):

1)

Is one or more of the following
risk reduction practices in place
at the site:

(a) There is minimal reliance on
natural attenuation of
leachate due to the presence
of an effective waste liner
and active leachate
collection/treatment; or

(b) Thereis a predictive
monitoring program in-place
(modeled indicator
concentrations projected
over time for key locations);
or

(c) The site meets the following
two conditions (typically
achieved after 15 years or
longer of site operation):

i.The site has developed
stable leachate mound(s)
and stable leachate plume
geometry/concentrations;
and

ii.Seasonal and annual water
levels and water quality
fluctuations are well
understood.

(@ Yes

('No

[ (a)
Note which practice(s): X (b)

X (c)

9)

Have trigger values for
contingency plans or site
remedial actions been exceeded
(where they exist):

(" Yes
(® No
(" Not Applicable

If yes, list value(s) that are/have been exceeded and follow-up
action taken (Type Here):




Groundwater CEP Declaration:

I am a licensed professional Engineer or a registered professional geoscientist in Ontario with expertise in hydrogeology, as
defined in Appendix D under Instructions. Where additional expertise was needed to evaluate the site monitoring data, | have
relied on individuals who I believe to be experts in the relevant discipline, who have co-signed the compliance monitoring report
or monitoring program status report, and who have provided evidence to me of their credentials.

I have examined the applicable Certificate of Approval and any other environmental authorizing or control documents that apply
to the site. I have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water
Technical Guidance Document (MOE, 2010, or as amended), and associated monitoring and sampling guidance documents, as
amended from time to time. | have reviewed all of the data collected for the above-referenced site for the monitoring period(s)
identified in this checklist. Except as otherwise agreed with the ministry for certain parameters, all of the analytical work has
been undertaken by a laboratory which is accredited for the parameters analysed to ISO/IEC 17025:2005 (E)- General
requirements for the competence of testing and calibration laboratories, or as amended from time to time by the ministry.

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my
opinion that these exceptions and concerns are minor in nature and will be rectified for the next monitoring/reporting period.
Where this is not the case, the circumstances concerning the exception or potential concern and my client's proposed action have
been documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

11-Jun-2015

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:

p No changes to the monitoring
‘program are recommended

Type Here
The following change(s) to the
() monitoring program is/are
recommended:
A No Changes to site design and
‘operation are recommended
Type Here

The following change(s) to the
(" site design and operation is/
are recommended:







Surface Water WDS Verification:

Provide the name of surface water body/bodies potentially receiving the WDS effluent and the approximate distance to the
waterbody (including the nearest surface water body/bodies to the site):

Name (s)

Morgan Lake

Distance(s)

1.9 km

Based on all available information and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:

1) The current surface water
monitoring program continues
to effectively characterize the

completed in accordance with
the Certificate(s) of Approval or
relevant authorizing/control
document(s) (if applicable):

surface water conditions, and e
includes data that relates o If no, identify issues (Type Here):
upstream/background and NG
downstream receiving water
conditions:
2) All surface water sampling for @ Yes
the monitoring period being
reported was successfully C'No

Not applicable (No Cof A,
(" authorizing / control
document applies)

If no, specify below or provide details in an attachment.

Description/Explanation for change

Surface Water Sampling Location (change in name or location, additions, deletions) Dats
SW-3 location dry in August 2012, 2013, 2014, no samples collected Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date




3) a)Some or all surface water sampling and monitoring program

{Yes

requirements for the monitoring period have been established = No

outside of a ministry C of A or authorizing/control document,

(" Not Applicable

b) If yes, all surface water sampling and monitoring identified " Yes

under 3 (a) was successfully completed in accordance with the

established program from the site, including sampling protocols, | (" No

frequencies, locations and parameters) as developed per the

Technical Guidance Document:

(" Not Applicable

If no, specify below or
provide details in an
attachment.

Surface Water Sampling Location

Description/Explanation for change
{change in name or location, additions, deletions)

Date

Type Here

Type Here

Select Date

Type Here

Type Here

Select Date

Type Here

Type Here

Select Date

Type Here

Type Here

Select Date

4) All field work for surface water
investigations was done in
accordance with standard
operating procedures, including
internal/external QA/QC
requirements, as established/
outlined as per the Technical
Guidance Document, MOE 2010,
or as amended. (Note: A SOP can
be from a published source,
developed internally by the site
owner's consultant, or adopted
by the consultant from another
organization):

¢ Yes
If no, specify (Type Here}):
(No




Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5) The receiving water body meets surface water-related compliance criteria and assessment criteria:
i.e,, there are no exceedances of criteria, based on MOE legislation, regulations, Water @ Yes
Management Policies, Guidelines and Provincial Water Quality Objectives and other assessment
criteria (e.g.,, CWQGs, APVs), as noted in Table A or Table B in the Technical Guidance Document (" 'No
(Section 4.6):

If no, list parameters that exceed criteria outlined above and the amount/percentage of the exceedance as per the table below or
provide details in an attachment:

Pafaiietas Compliance or Assessment Amount by which Compliance or Assessment Criteria or
Criteria or Background Background Exceeded
. e.g. C of A limit, PWQO,
e.g. Nickel background e.g. X% above PWQO
maximum exceedance for period of record (2012-2014) is 0.31
Total Phosphorus 0.03 mg/L mg/L or 1033%
T 0.3 ma/L maximum exceedance for period of record (2012-2014) is 3.8
=My mg/L or 1266%
maximum exceedance for period of record (2012-2014) is
plienals a0 0.009 mg/L or 900%
Type Here Type Here Type Here
6) Inmy opinion, any exceedances All these concentrations are within the range observed at
iy eR £ Bny background locations (SW-3 & 4) indicating they are natural in
listed in Question 5 are the result -
A (@ Yes source. The total phosphorus and phenols concentrations are
of non-WDS related influences . - -
typical of stagnant wetland type conditions, while elevated
(such as background, road ; X .
; Vo (' No iron concentrations are also observed in background or non-
salting, sampling site ] - . <
ice impacted ground water monitoring wells supporting this as a
conditions)? .
naturally occuring earth element source,




7) All monitoring program surface

water parameter concentrations

Some increasing trends are noted at SW-1 and to a lesser

(where they exist);

(" Not Applicable

fall within a .stal.sle or decreasing | (7 Yes extent at SW-2 for leachate indicator parameters. This trend
trend. Th.e site s n_ot . is just beginning to develop and is not surprising given the
characterized by hISt.o rical age of the landfill site. These trends will be tracked as the
ranges of concentrations above | (®/No o
assessment and compliance monitoring program progresses.
criteria.
8} For the monitoring program
parameters, does the water OYes
quality in the groundwater zones
adjacent to surface water @No
receivers exceed assessment or O Not Known
compliance criteria (e.g., ’
PWQOs, CWQGs, or toxicity O Not Applicable
values for aquatic hiota (APVs)): '
9) Have trigger values for O Yes
:::;:?;':c‘;i';:':;:;:':cee ded | @ No If yes, list value(s) that are/have been exceeded and follow-up

action taken (Type Here)




Surface Water CEP Declaration:

I, the undersigned hereby declare that | am a Competent Environmental Practitioner as defined in Appendix D under
Instructions, holding the necessary level of experience and education to design surface water monitoring and sampling
programs, conduct appropriate surface water investigations and interpret the related data as it pertains to the site for this
monitoring period.

I have examined the applicable Certificate of Approval and any other environmental authorizing or control documents that apply
to the site. | have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water
Technical Guidance Document (MOE, 2010, or as amended) and associated monitoring and sampling guidance documents, as
amended from time to time. | have reviewed all of the data collected for the above-referenced site for the monitoring period(s)
identified in this checklist. Except as otherwise agreed with the ministry for certain parameters, all of the analytical work has
been undertaken by a laboratory which is accredited for the parameters analysed to ISO/IEC 17025:2005 (E)- General
requirements for the competence of testing and calibration laboratories, or as amended from time to time by the ministry.

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my
opinion that these exceptions and concerns are minor in nature or will be rectified for future monitoring events. Where this is
not the case, the circumstances concerning the exception or potential concern and my client's proposed action have been
documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

11-Jun-2015

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:

5 No Changes to the monitoring
‘program are recommended

Type Here
The following change(s) to the
() monitoring program is/are
recommended:
5 No changes to the site design and
'operation are recommended
Type Here

The following change(s) to the site
(" design and operation is/are
recommended:







