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EXECUTIVE SUMMARY

Project Overview. This report summarizes the methods and results of data collected
from a study of three stormwater treatment technologies that were installed at three
boatyards around Puget Sound. These three technologies include (1) the StormwateRx
Aquip™ (Aquip) installed at the Port of Edmonds Boat Workyard, (2) the Siemens Water
Technologies Wastewater lon Exchange (WWIX) Services installed at the Canal
Boatyard, and (3) the Water Tectonics, Inc. Wave lonics™ Electro-Coagulation System
Treatment (Wave lonics) installed at CSR Marine. Each technology was installed to treat
runoff from approximately one to two acres of predominately impervious surfaces where
boats are maintained and serviced. The Northwest Marine Trade Association (NMTA),
Puget Soundkeeper Alliance (PSA), and Washington State Department of Ecology
(WSDOE) collaborated on the study to assess the ability of the different technologies to
remove contaminants, especially metals and TSS, from the boatyards’ stormwater runoff.
A steering committee comprised of members and representatives from the NMTA, PSA
and Ecology was put together to oversee the study.

Technology Description. This section includes brief descriptions of the three
technologies evaluated. More complete descriptions of each technology can be found at
their respective websites which are listed below.
(1) StormwateRx® Aquip™ (www.stormwaterx.com). The Aquip is a passive
adsorptive filtration technology designed specifically for reduction of stormwater
pollutants such as turbidity and metals from industrial sites, including boatyards. The
overall treatment capacity of the Aquip system installed in the Edmonds Boat
Workyard was 5.4 gallons per minute (gpm).
(2) Siemens Water Technologies, Inc. Wastewater lon Exchange Systems
(www.water.siemens.com). The WWIX utilizes ion exchange resins and other media
to remove specific ionic contaminants such as metals from stormwater and
wastewater. The overall treatment capacity of the system installed at the Canal
Boatyard was 10 gpm.
(3) Water Tectonics, Inc. Wave lonics™ Electro-Coagulation System Treatment
(www.watertectonics.com). The Wave lonics is an electro-coagulation system that
uses electrical current to coagulate particles by forcing contaminated water to flow
between closely spaced metal plates across which an electrical potential is applied.
The overall treatment capacity of the system installed at CSR Marine was 50 gpm.
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Sampling Approach. Rainfall and water quality data were collected for seven storm
events for the Aquip and WWIX, and four storm events for the Wave lonics between
November 2007 and February 2008. Influent and effluent samples were collected at
discrete flow rates of approximately 5.4 gpm for the Aquip, 13.5 gpm for the Wave
lonics, and 10 gpm for the WWIX using automated water quality samplers. Samplers
were programmed to collect grab and time-paced composite samples, which were
submitted for total suspended solids (TSS) and total and dissolved copper (Cu), lead (Pb)
and zinc (Zn) analysis.

Effluent Concentrations relative to discharge criteria. Effluent data for the three
technologies were compared to discharge criteria set by the pilot study steering
committee for total and dissolved copper, lead, and zinc. The steering committee did not
establish a discharge criterion for TSS. The effluent results are summarized in the table
below. The results generally indicate the technologies performed better in the removal of
total and dissolved lead and zinc than total and dissolved copper.

Table i. Percent of effluent results that met the discharge criteria.

Discharge | Aquip Wave lonics | WWIX

Criteria (n=28) (n=15) (n=28)
Cu 10 pg/L 57.1 0.0 64.3
Pb 100 pg/L | 100 86.7 100
Zn 100 pug/L | 82.1 60 100
Cu, diss. 10 pg/L 75.0 26.6 78.6
Pb, diss. 10 pg/L 100 100 100
Zn, diss. 100 pg/L | 85.7 100 100

Pollutant reduction. Percent pollutant reduction for each parameter was calculated for
the three technologies. Total inflow was equal to the total outflow for the Aquip and
WWIX technologies due to the design of the technologies and the sampling approaches.
As a result, the concentration reduction is equivalent to a mass loading reduction for
these technologies on an event basis. Because of the large size, detention volume, and
resulting sampling approach for the Wave lonics the inflow was not equal to the outflow.

The average percent pollutant reduction for the grab and the composite samples for each
technology are summarized in the table below. Overall removal rates ranged from 59.9 to
98.0 percent for Aquip, -92.6 to 97.8 percent for the Wave lonics, and 75.8 to 99.0
percent for the WWIX.
March 2008
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Table ii. Average percent pollutant reduction for grab and composite samples for each technology.

Aquip Wave lonics WWIX

Grab Comp Grab Comp Grab Comp
Cu 98.0 94.9 38.0 94.8 99.0 99.2
Pb 94.4 62.3 39.2 95.7 97.1 97.3
Zn 73.8 59.9 0.6 92.0 96.4 97.3
Cu, diss. | 94.2 93.4 96.9 85.6 98.4 98.7
Pb, diss. N/AT N/A 83.0 70.2 81.3 75.8
Zn, diss 66.9 58.1 97.8 92.5 96.7 97.2
TSS 94.7 83.5 -92.6 80.3 91.5 95.1

! All influent and effluent dissolved lead results from the Aquip were below the

laboratory method detection limit.
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1.0 PROJECT OVERVIEW

Stormwater that flows across boatyards can pick up debris and contaminants from the
yard and surrounding areas and carry these into nearby water bodies. Of particular
concern are metals such as copper, lead, and zinc. Copper, which is used in boat paint to
deter plant and animal growth on boats, can have a lethal and sublethal effect on
salmonid species.

The Washington State Department of Ecology (Ecology) has issued a National Pollutant
Discharge Elimination System (NPDES) Boatyard General Permit to provide pollutant
control of pressure wash wastewater and stormwater runoff from boatyards. In 2005,
Ecology reissued the NPDES Boatyard General Permit which included benchmarks for
copper, lead and zinc levels (Ecology 2005). Both the Northwest Marine Trade
Association (NMTA) and the Puget Soundkeeper Alliance (PSA) appealed the permit,
and in July 2007 reached a settlement with Ecology. The settlement funded a pilot study
to determine the effectiveness of treatment for boatyard stormwater runoff. A steering
committee comprised of members and representatives from the NMTA, PSA and
Ecology was put together to oversee the study.

Three technologies were selected for the pilot study and were installed at three boatyards
around Puget Sound. The technologies included (1) the StormwateRx® Aquip™ (Aquip),
a passive adsorptive filtration system installed at the Port of Edmonds Boat Workyard,
(2) the Siemens Water Technologies Wastewater lon Exchange (WW!IX) Services, an
ionic exchange system installed at the Canal Boatyard, and (3) the Water Tectonics Wave
lonics™ Electro-Coagulation System Treatment (Wave lonics) installed at CSR Marine.
The objective of this study, as outlined in the settlement agreement, was to “evaluate the
performance of various technologies to reduce the levels of metals, particularly lead,
copper, and zinc” (NMTA et al 2007). This was accomplished by collecting influent and
effluent samples at a discrete flow rate for each technology during storm events between
November 2007 through February 2008. This report summarizes the technologies,
sampling methods, and results of data collected during this study.

2.0 PROJECT DESCRIPTION

This section describes the project participants, boatyards and the three different
stormwater treatment technologies tested as part of the treatment technology study.
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2.1 PROJECT PARTICIPANTS

The roles and responsibilities for each project participant are listed below.

Project Manager

Dean Shaughnessy

Marina Consulting Services, Inc.
deans@marinacsi.com
360-387-6574

Steering Committee

Gary Bailey

Water Quality Permit Specialist
Washington State Department of Ecology
360-407-6433

gbai461@ecy.wa.gov

Michael Campbell

President

Northwest Marine Trade Association
206-634-0911

michael@nmta.net

Marina Hench

Director of Government Affairs
Northwest Marine Trade Association
206-634-0911

marina@nmta.net

Richard Horner

Consultant to Puget Soundkeeper Alliance
206-782-7400

rrhorner@msn.com
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Sue Joerger

Soundkeeper and Executive Director
Puget Soundkeeper Alliance
206-297-7002
suejoerger@pugetsoundkeeper.org

Barry Kellems, P.E.

Consultant to Northwest Marine Trade Association
Arcadis

206-726-4710

barry.kellems@arcadis-us.com

Katie Kolarich

Program Coordinator

Puget Soundkeeper Alliance
206-297-7002
katie@pugetsoundkeeper.org

Sampling Program Project Manager
Carla Milesi

Taylor Associates, Inc.

206-267-1408

carla@taylorassoc.net

Vendor Contacts

Siemens Water Technologies
Terry Ovstaedal

Sales Engineer

425-244-0345
terry.ovstaedal@siemens.com

StormwateRx, LLC

Cal Noling, P.E.

Chief Executive Officer
caln@stormwaterx.com
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Daniel Scarpine, P.E.
Vice President
daniels@stormwaterx.com
503-233-4660

Water Tectonics, Inc.
Jim Mothersbaugh
Founder

425-742-2062
jim@watertectonics.com

2.2 BOATYARD DESCRIPTIONS

The three technologies were installed and tested at three different boatyards around Puget
Sound: (1) the Port of Edmonds Boat Workyard, (2) the Canal Boatyard, and (3) CSR
Marine. A brief descriptions of each boat yard is provided below.

The Port of Edmonds Boat Workyard is located along the City of Edmonds waterfront
just south of the Edmonds ferry dock. The boatyard is slightly less than one acre and is
made up almost exclusively of paved surfaces which provide areas for boat building and
repairs. The entire boatyard drains to a standard sized catch basin that serves as the
influent collection point for the Aquip system. Stormwater runoff from the Port of
Edmonds Boat Workyard drains directly into Puget Sound.

The Canal Boatyard is located in the Ballard neighborhood of Seattle. The three acre
drainage area is made up almost exclusively of paved surfaces which provide areas for
boat building and repairs. The entire three acres drains to a large settling tank which
serves as the influent collection point for the WWIX system. The settling tank then drains
into the Lake Washington Ship Canal approximately 1.3 miles east of the Hiram M.
Chittenden Locks.

CSR Marine is located in the Magnolia neighborhood of Seattle. The boatyard is
approximately 1.6 acres, with a little over 0.5 acres draining to a standard sized catch
basin that serves as the influent collection point for the Wave lonics system. The drainage
area is made up almost exclusively of paved surfaces that provide areas for boat repair
and building. Stormwater runoff that leaves the CSR Marine boatyard drains into the
Lake Washington Ship Canal approximately 0.40 miles east of the Hiram M. Chittenden
Locks.
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. Seattle, WA

F 4.84 mi

Pointer. 47°42'45.08° N 1 29115 W elev 35311

Figure 1. Locations of the three boatyards selected for the pilot study.

2.3 TECHNOLOGY DESCRIPTIONS

This section includes brief descriptions of the three technologies evaluated. More
complete descriptions of each technology can be found at their respective websites,
which are listed below.

StormwateRx® Aquip™ (www.stormwaterx.com). The StormwateRx Aquip is a passive
adsorptive filtration technology designed specifically for reduction of stormwater
pollutants such as turbidity and metals from industrial sites, including boatyards. The
system uses a pre-treatment chamber followed by a series of inert and adsorptive
filtration media to effectively trap pollutants. The filter removes total, dissolved, and
ionized pollutants within the pre-treatment chamber by gravity settling or floatation, and
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in the filtration chamber via a combination of chemical precipitation, adsorption, micro-
sedimentation, and filtration. The Aquip system installed at the Port of Edmonds boatyard
is approximately nine feet long by 2.5 feet wide by 4.5 feet tall at its widest sections. The
overall treatment capacity of the system is 5.4 gallons per minute (gpm).

Siemens Water Technologies, Inc. Wastewater lon Exchange Systems
(www.water.siemens.com). The Siemens WWIX utilizes ion exchange resins and other
media to remove specific ionic contaminants such as metals from stormwater and
wastewater. The WWIX system installed at the Canal Boatyard consists of four, 3.6-
cubic feet tanks (each tank measures eight inches in diameter by 48 inches tall). The first
tank consists of a carbon tank to remove organics and/or oxidizers prior to the ion
exchange tanks. The remaining three ion exchange tanks remove targeted dissolved solids
and metals. The overall treatment capacity of the system is 10 gpm.

Water Tectonics, Inc. Wave lonics™ Electro-Coagulation System Treatment
(www.watertectonics.com). The Water Tectonics, Inc. Wave lonics is an electro-
coagulation system that uses electrical current to coagulate particles by forcing
contaminated water to flow between closely spaced metal plates, across which an
alternating, direct or pulsing electrical potential is applied. The particles agglomerate into
larger particles and either rise to the top or settle to the bottom of the water column. The
Wave lonics system installed at CSR Marine consists of a 1,000-gallon surge tank
followed by electro-coagulation cells which initiate the coagulation process. Water then
passes into a 1,000-gallon settling tank, followed by a 1,000-gallon clear well tank and a
sand filter before exiting the system.

3.0 MONITORING METHODS

This section provides an overview of the monitoring methods, including sampling
approach, qualifying events, stormwater quality parameters, sample collection, sample
handling and quality control procedures.

3.1 SAMPLING APPROACH

Due to the variations in the size and drainage systems of the boatyards, as well as the size
and flow capacity of the technologies, sampling approaches were tailored for each site
and technology. To assess the average influent and effluent water quality for each
technology, automated water quality samplers were programmed to collect grab and time-
paced composite samples over a relatively constant inflow period. The inflow rates

sampled for the technologies were determined by the treatment capacity of the
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technologies and/or the anticipated flow coming off the site during an averaged size
storm event. For the Aquip, the flow rate was set at 5.4 gpm; for the Wave lonics, it was
approximately 13 gpm; and for the WWIX, it was approximately 10 gpm.

Relatively constant inflow rates were maintained through the use of inlet pumps. The
pumps used with the Aquip and Wave lonics systems were triggered by an attached float.
When a rise in water level in the inlet catch basin lifted the float, the pump would turn on.
Subsequently, when a drop in water level in the catch basin lowered the float, the pumps
would turn off. As a result, during some events sampled for these technologies, the
pumps cycled on and off and did not provide a consistent flow through the technology
during the sample event. In addition, because the inlet pumps were automatically
triggered with a rise in water level, the Aquip and Wave lonics technologies had water
flowing through their systems during any storm large enough to turn on the inlet pumps
and not only during events sampled as part of this study.

Because the settling tank at the Canal Boatyard provided a larger detention volume, the
pump used with the WWIX was manually turned on by boatyard staff at the start of the
sample event and ran constantly throughout the duration of the event. The inlet pump was
turned off at the completion of the sample event. As a result water flowed through the
WWIX technology only during events sampled as part of this study.

3.2 QUALIFYING EVENTS

Qualifying storm and sample events were not defined for this project. Targeted storm
criteria defined in the sampling plan (Appendix A) included an antecedent dry period of
less than 0.10 inches of rain in the previous 24-hours with a 70 percent probability of a
storm intensity of 0.2 inches in six hours. This intensity was selected in order to be large
enough to mobilize pollutants and provide enough runoff to minimize the cycling on and
off of the technologies’ inlet pumps. Per an email from the NMTA project manager, and
to increase the likelihood of sampling all the storms on the tight schedule, the antecedent
dry period conditions were dismissed in early December 2007.

3.3 STORMWATER QUALITY PARAMETERS

Stormwater quality parameters evaluated as part of this study, along with their field
procedures and analytical methods, are listed below (Table 1).
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Table 1. Pilot study stormwater quality parameters - field procedures and analytical methods.

Reportin
Minimal Preservation | Holding EPA/SM . p. J
Parameter . . Limit and
Sample Size | Method Time Method .
Units
TSS 1000 ml Cool 4°C 7 days EPA 160.2 | 0.50 mg/L
Total copper EPA 220.2,
0.0010 mg/L
(Cu) EPA 200.7 g
Total lead Cool 4°C
Ph 250 ml (lab —HNOg3 | 6 months EPA 239.2 | 0.0010 mg/L
(Pb) i to pH <2)
Total Zinc
EPA 200.7 | 0.005 mg/L
(Zn)
Dissolved EPA 220.2,
IS5 0.0010 mg/L
copper (Cu) Cool 4°C 24 hours EPA 200.7
Dissolved (lab — filter, | until
250 ml EPA 239.2 | 0.0010 mg/L
lead (Pb) HNO; to pH | preserved, 6 Mg
Dissolved <2) months
. EPA 200.7 | 0.005 mg/L
zinc (Zn)

3.4 SAMPLE COLLECTION

Influent and effluent samples were collected from all three technologies. For the Aquip
and Wave lonics technologies, influent samples were collected from the inlet pipes just
upstream of the technology. The inlet pipe to the WWIX system was under pressure,
which made it difficult to collect consistent sample volume from the pipe. As a result, the
influent sample line was attached to the WWIX inlet pipe and samples were collected in
the settling tank at the same level and adjacent to the opening of the WWIX inlet pipe.
Effluent samples for all three technologies were collected just downstream of the outlet
of each technology.

Influent and effluent samples were collected using Isco portable automated water quality
samplers that were programmed to collect one grab and three, one-hour time paced
composite samples. The samplers were manually started by boatyard or Taylor
Associates (Taylor) staff. The influent samplers collected a grab sample immediately
after the samplers were started and then moved on to collect three, one-hour time paced
composites with a five minute sampling interval between subsamples. To collect paired
influent and effluent samples, the Aquip and WWIX technologies effluent samplers were
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programmed with a time delay to account for the detention times of each technology. For
the Wave lonics technology, the effluent sampler was inhibited until an Isco Liquid Level
Actuator sensed the presence of water at the effluent sample collection point. (The
collection of paired influent and effluent samples was not possible with the Wave lonics
technology due to the large detention volume and detention time.)

All samples were collected through vinyl intake lines into one-gallon polypropylene
bottles. Prior to each storm event targeted for sampling, the sample intake lines were
rinsed with approximately two liters of laboratory grade deionized water (DI) to avoid
cross-contamination from previously sampled events. Sample bottles were cleaned by the
analytical laboratory using Liqui-Nox and a DI water rinse followed by an acid rinse with
10 percent nitric acid and another DI water rinse.

3.5 SAMPLE HANDLING

Proper sample collection, handling, preservation, transport, and custody procedures were
followed as described in the Sampling Plan (Appendix A). Sample containers were
appropriately labeled and chain-of-custody forms were filled out. Samples were retrieved
from the automated samplers using an adaptation of the “clean hands/dirty hands”
protocols for metals grab sample collection as outline in EPA Method 1669: Sampling
ambient water for trace metals at EPA water quality criteria levels (EPA 1996). Samples
were delivered to the laboratory within 24-hours of the onset of sample collection to
ensure holding times for metals were not exceeded.

3.6 QUALITY CONTROL PROCEDURES

Quality control (QC) samples were collected and analyzed for field and laboratory
activities to estimate bias. The QC procedures were conducted to determine if any of the
sample containers, preservation methods, handling procedures, or sampling equipment
contributed constituents to the sample. This section provides a brief description of the
field and laboratory quality control samples and their associated frequency and
acceptance criteria.

3.6.1 Field Quality Control

Quality control samples consisted of collecting one internal field duplicate at both the
influent and effluent sample points for each technology. This totaled 12 field duplicates
for the project (one grab duplicate and one composite duplicate for both the influent and
effluent sample points for each of the three technologies) which is a rate of 11 percent.
Relative percent differences (RPD) were calculated for the field duplicates and compared
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to an acceptance criteria that states the RPD should be less than 20 percent for samples
with results greater than five times the reporting limit.

3.6.2 Laboratory Quality Control

Samples were submitted for analysis to the Aquatic Research, Inc., a laboratory
accredited by the Washington State Department of Ecology. Laboratory quality control
checks included method blanks, check standards, analytical duplicates, blank spikes, and
matrix spikes. Quality control results for laboratory activities were reviewed by the
Laboratory Quality Assurance (QA) Officer and summarized in each lab report.
Laboratory reports included the laboratory QC results summary as well as laboratory
results for both storm and QC samples.

3.7 DATAANALYSIS

This section provides an overview of the data analysis procedures that occurred after
collection of the data in the field. The application of these procedures to data collected
during this study is provided in Section 4.2.

3.7.1 Storm Event Data

Rainfall data from sampled storms were analyzed for the following information:
» Storm Event Antecedent Dry Conditions (measured rainfall, duration);
» Storm Event Conditions (total precipitation, duration, intensity); and
» Sampling Period Conditions (total precipitation).

Rainfall data were collected at two separate locations. Rainfall for the Port of Edmonds
boatyard was provided by the City of Edmonds and collected at the rooftop of the City of
Edmonds Wastewater Treatment Plant, which is located approximately 0.3 miles to the
northeast of the boatyard. Rainfall for the Canal Boatyard and CSR Marine was provided
by Seattle Public Utilities and collected at the rooftop of Seattle Public Library’s Ballard
Branch, which is located approximately 0.6 miles to the northeast of CSR Marine and 1.0
mile to the northwest of Canal Boatyard. The QA/QC and maintenance related to the rain
gauges and rain data was not performed or tracked by Taylor staff.

3.7.2 Pollutant Concentration Reduction

Removal efficiencies were calculated for each parameter for each technology as
described below. The collection of paired influent and effluent samples was possible for
the Aquip and WWIX systems, so the pollutant concentration reduction for those systems
was calculated using Method no. 1. Total inflow was equal to the total outflow for both
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the Aquip and WWIX due to the design of the technologies and the sampling approaches.
As a result, the calculated concentration reduction is equivalent to a mass loading
reduction for these technologies on an event basis.

Due to the size and detention volume of the Wave lonics system, the collection of paired
samples was not feasible. Pollutant concentration reduction from the Wave lonics system
was calculated using Method no. 2.

Method no. 1: Individual Storm Pollutant Concentration Reduction (SCR)
The individual storm pollutant concentration reduction (SCR) method was used to
calculate the pollutant reduction for each water quality parameter during each
individual storm.

Ci eff
SCR, =1-—
Ci,in
Where:
i = storm number

C,» = influent concentration for the grab or time-paced composite for storm

C, . = effluent concentration for the grab or time-paced composite for storm

Method no. 2: Average Pollutant Concentration Reduction (ACR)

The average pollutant concentration reduction (ACR) method was used to calculate
the average pollutant reduction for each water quality parameter for all storm events.
AvgC

ACR=1-

Where:
C,, = Average influent concentration for the grab or time-paced composite from all

storms
C. = Average effluent concentration for the grab or time-paced composite from all

storms

4.0 RESULTS

This section summarizes the data collected by Taylor staff for the Aquip installed at the
Port of Edmonds Boat Workyard, the Wave lonics installed at CSR Marine and the
WWIX system installed at the Canal Boatyard. Results include storm event
characteristics, water quality data, pollutant concentration reduction and quality
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assurance results. Section 5.0 provides a more detailed discussion of the data collected
for each parameter.

4.1 STORM EVENTS

Storms were sampled over a four month period from November 2007 through February
2008, with seven storms sampled for the Aquip, seven storms sampled for the WWIX,
and four storms sampled for the Wave lonics. Some systems were sampled concurrently,
resulting in 12 storms being sampled overall between the three technologies. This
concurrent sampling resulted in the collection of 122 stormwater samples (each
technology was set up to collect one grab and three composite samples from both the
influent and effluent stations). Table 2 provides a summary of the storm characteristics
for the 12 storms sampled.
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Table 2. Summary of characteristics of storms sampled for the pilot study

Technology Date g:g;r?in)l E?]L:Sitlon E?Sﬁrs)lty E?]rrg)Antecedent2 (I;zjrlgtici;rl(r;g)sampllng
WWIX 11/26/2007 0.28 2.25 0.12 161 0.28
WWIX 11/28/2007 0.16 55 0.03 435 0.14
Wave lonics | 451312007 | 0.07 2 0.04 2255 007
WWIX 0.03
Aquip 12/13/2007 | 0.04 0.5 0.08 229 0.00
WWIX 12/19/2007 0.17 4 0.04 14 0.12
Aquip 12/19/2007 | 0.27 45 0.06 25 0.22
WWIX 12/27/2007 0.29 15.75 0.02 38.75 0.15
Aquip 12/27/2008 | 0.21 9 0.02 42 0.06
WWIX 1/3/2008 0.37 14 0.03 7.25 0.07
Aquip 1/3/2008 0.46 17 0.03 18 0.09
WWIX 1/8/2008 0.28 8.5 0.03 415 0.07
Aquip 1/9/2008 0.35 5 0.07 36 0.25
Wave lonics 1/14/2008 0.5 7 0.07 53.5 0.26
Aquip 1/14/2008 0.71 5 0.14 54.5 0.21
Wave lonics 1/30/2008 0.13 4.25 0.03 34.75 0.06
Aquip 2/6/2008 0.24 45 0.05 204 0.14
Wave lonics 2/8/2008 0.37 12.75 0.03 40 0.06

Notes:

! Rainfall for the Aquip technology was recorded at the City of Edmonds Wastewater
Treatment Plant. Rainfall for the Wave lonics and WWIX technologies was recorded at
the Seattle Public Library Ballard Branch.

2 Antecedent criteria = less than 0.10 inches of rain in 24 hours.

4.2 WATER QUALITY DATA

This section presents water quality data results for the three technologies. These results
included presentation of influent and effluent data, pollutant concentration reduction,
irreducible minimum and reliable effluent concentrations, and field QC data.

4.2.1 Influent and Effluent Data

The average, median, minimum and maximum concentrations for influent and effluent
results were calculated for each parameter for each technology. In addition, effluent
results were compared to discharge criteria established by the steering committee. These
summary statistics are included in Table 3. Detailed water quality data for all storms is
provided in Appendix C.
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Concentrations reported as less than the detection limit were included in this analysis by
using the value of half the detection limit as the concentration. If both the influent and
effluent concentration were below the detection limit, samples were excluded since it is
not possible to look for any differences between influent and effluent concentrations.

4.2.2 Pollutant Concentration Reduction

Removal efficiencies were calculated for each parameter as described in Section 3.7.2.
The average percent pollutant concentration reduction for each parameter are included in
Table 3. Comparison of summary statistics from influent and effluent water quality data
for the three technologies. Once again, concentrations reported as less than the detection
limit were included in the analysis by using a value of half the detection limit as the
concentration. If both the influent and effluent concentration were below the detection
limit, samples were excluded from all pollutant reduction analyses.

4.2.3 Irreducible Minimum and Reliable Effluent Concentrations

The irreducible minimum effluent concentrations and reliable effluent concentrations
were calculated for each parameter for the three technologies. The irreducible minimum
represents the lowest effluent concentration for a given parameter that the dataset
indicated can be achieved by the treatment technology. The irreducible minimum effluent
concentration is the lowest recorded concentration unless the dataset contained outliers. If
the dataset contained outliers the concentration was trimmed to the 5" percentile for the
complete ordered effluent dataset.
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Table 3. Comparison of summary statistics from influent and effluent water quality data for the three technologies.

T Grab/ Influent (ug/L) Effluent (ug/L) Avg. no. samples percent of samples
echnology - - 1 L o
Comp n | Avg. | Med. | Min. | Max n [ Avg | Med. | Min. | Max. PCR above criteria® | above criteria
Copper, total
Aquip Comp 16 181.6 | 1205 60.0 | 503.0 19 9.3 7.6 4.0 21.0 | 94.9 6 31.6
Grab 7 582.4 | 266.0 | 128.0 | 1490.0 9 11.9 10.3 5.3 21.0 | 98.0 6 66.7
Wavelonics Comp 9 2380.3 | 2490.0 454.0 | 4600.0 10 123.6 92.5 114 403.0 | 94.8 10 100.0
Grab 5 4664.0 | 4140.0 | 3370.0 | 6590.0 5 2891.6 752.0 14.0 10200.0 | 38.0 5 100.0
WWIX Comp 20 1085.2 | 939.5 | 578.0 | 2220.0 20 8.5 7.5 2.0 18.7 | 99.2 6 30.0
Grab 8 11016 | 7975 | 191.0 | 2350.0 8 11.0 10.0 2.3 19.4 [ 99.0 4 50.0
Copper, dissolved
Aquip Comp 16 110.6 82.5 47.0 391.0 19 7.3 6.2 2.9 18.3 | 934 5 26.3
Grab 7 151.0 | 128.0 | 108.0 | 311.0 9 8.8 8.0 4.7 145 ] 94.2 2 22.2
Wavelonics Comp 9 213.2 | 181.0 470 | 675.0 10 30.8 14.3 9.3 87.0 | 85.6 8 80.0
Grab 5 402.2 161.0 127.0 | 1390.0 5 12.5 10.9 8.4 220 | 96.9 3 60.0
WWIX Comp 20 538.2 509.0 368.0 960.0 20 7.0 6.1 2.0 174 | 98.7 3 15.0
Grab 8 560.9 | 537.5 30.0 | 1010.0 8 9.0 7.8 2.0 16.8 | 984 3 375
Lead
Aquip Comp 16 2.1 2.0 2.0 3.7 19 2.0 2.0 2.0 20 [ 68.3 0 0.0
Grab I 6.5 2.0 2.0 18.0 9 2.0 2.0 2.0 20| 944 0 0.0
Wave lonics Comp 9 131.3 | 137.0 21.6 | 240.0 10 6.2 3.4 2.0 215 | 957 0 0.0
Grab 5 221.2 | 190.0 | 149.0 | 310.0 5 134.6 45.5 2.0 453 [ 39.2 2 40.0
WWIX Comp 20 36.8 28.5 4.3 96.0 20 2.0 2.0 2.0 20 [ 97.3 0 0.0
Grab 8 34.8 24.5 3.5 103.0 8 2.0 2.0 2.0 20 [ 97.1 0 0.0
Lead, dissolved
Aquip Comp 16 2.0 2.0 2.0 2.0 19 2.0 2.0 2.0 20 nid 0 0.0
Grab 7 2.0 2.0 2.0 2.0 9 2.0 2.0 2.0 2.0 n/a 0 0.0
Wave lonics Comp 9 2.6 2.0 2.0 5.6 10 2.0 2.0 2.0 20| 70.1 0 0.0
Grab 5 4.7 2.0 2.0 13.9 5 2.0 2.0 2.0 2.0 | 83.0 0 0.0
WWIX Comp 20 3.9 3.8 2.0 6.4 20 2.0 2.0 2.0 20 [ 75.8 0 0.0
Grab 8 4.5 4.2 2.0 8.3 8 2.0 2.0 2.0 20 | 813 0 0.0
Notes:

1 PCR = pollutant concentration reduction. Results where both the influent and effluent concentrations were below laboratory detection limits were not included
in the calculation of the average pollutant concentration reduction.

2 Discharge criteria was established by pilot study steering committee for all parameters except TSS. For parameters with a discharge criteria range, criteria was
set at the higher end of the range.

® All influent and effluent dissolved lead results from the Aquip technology were below the laboratory detection limit.

* No discharge criteria was established for TSS
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Table 3. Comparison of summary statistics from influent and effluent water quality data for the three technologies (cont’d).

Technology Grab/ Influent (ug/L) Effluent (ug/L) Avg.1 no. sam.plejs2 percent pf ;amples
Comp n [ Avg | Med. | Min. | Max n | Avg. | Med. | Min. | Max. PCR above criteria above criteria
TSS
Aquip Comp 16 3.7 2.8 0.5 9.0 19 0.8 0.5 0.5 2.0 83.5 nfa’ n/a
Grab 7 14.2 8.0 1.3 40.0 9 0.8 0.8 0.5 1.5 94.7 n/a n/a
Wave lonics Comp 9 104.6 104.0 20.0 200.0 10 20.7 9.0 0.5 58.0 80.3 n/a n/a
Grab 5 155.4 178.0 83.0 202.0 5 299.3 240.0 0.5 916.0 -92.6 n/a n/a
WWIX Comp 20 15.3 12,5 4.5 34.0 20 0.9 0.5 0.5 3.0 95.1 n/a n/a
Grab 8 15.0 14.0 2.7 31.0 8 1.3 1.2 0.5 2.8 91.5 n/a n/a
Zinc
Aquip Comp 16 190.1 144.0 93.0 656.0 19 76.2 70.0 46.0 153.0 59.9 3 15.8
Grab 7 305.1 | 210.0 | 164.0 | 555.0 9 79.9 76.0 49.0 | 127.0 73.8 2 22.2
Wave lonics Comp 9 803.2 | 863.0 | 303.0 | 1160.0 10 64.5 63.5 7.0 | 168.0 92.0 1 10.0
Grab 5 1424.0 | 1340.0 | 1010.0 | 2160.0 5 1415.8 670.0 9.0 | 5080.0 0.6 4 80.0
WWIX Comp 20 437.3 348.0 196.0 | 1110.0 20 12.0 10.5 6.0 29.0 97.3 0 0.0
Grab 8 515.1 | 3355 | 156.0 | 1150.0 8 17.0 13.0 6.0 31.0 96.4 0 0.0
Zinc, dissolved
Aquip Comp 16 165.4 122.0 78.0 577.0 19 69.3 67.0 44.0 138.0 58.1 2 10.5
Grab 7 224.1 196.0 150.0 491.0 9 74.1 68.0 43.0 120.0 66.9 2 22.2
Wave lonics Comp 9 302.2 | 274.0 | 200.0 | 483.0 10 23.1 135 5.0 65.0 92.5 0 0.0
Grab 5 490.0 | 353.0 | 160.0 | 1260.0 5 11.0 10.0 7.0 14.0 97.8 0 0.0
WWIX Comp 20 349.6 261.0 164.0 849.0 20 10.2 9.0 5.0 29.0 97.2 0 0.0
Grab 8 416.0 3125 102.0 922.0 8 14.3 11.0 5.0 29.0 96.6 0 0.0
Notes:

1 PCR = pollutant concentration reduction. Results where both the influent and effluent concentrations were below laboratory detection limits were not included
in the calculation of the average pollutant concentration reduction.
? Discharge criteria was established by pilot study steering committee for all parameters except TSS. For parameters with a discharge criteria range, criteria was
set at the higher end of the range.
® All influent and effluent dissolved lead results from the Aquip technology were below the laboratory detection limit.
* No discharge criteria was established for TSS
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Reliable effluent represents the highest the effluent concentrations are expected to be
based on the dataset for a given parameter for each technology. The reliable effluent
concentration is the highest recorded concentration unless the dataset contained outliers.
If the dataset contained outliers the concentration was trimmed to the 95" percentile for
the complete ordered effluent dataset. Table 4 summarizes the irreducible minimum and
reliable effluent concentrations for each parameter for the three technologies tested as
part of the boatyard study.

Table 4. Irreducible minimum and reliable effluent concentrations from the three
technologies.

Irreducible minimum Reliable effluent
effluent concentration concentration

Copper, total (ug/L)

Aquip 4.0 21.0

Wave lonics 11.4 4992.0*

WWIX 2.0 19.4
Copper, dissolved (ug/L)

Aquip 2.9 18.3

Wave lonics 8.4 87.0

WWIX 2.0 17.4
Lead, total (ug/L)

Aquip ND ND?

Wave lonics 2.0 232.0"

WWIX ND ND
Lead, dissolved (ug/L)

Aquip ND ND

Wave lonics 2.0 2.0

WWIX ND ND
Zinc, total (ug/L)

Aquip 46.0 153.0

Wave lonics 7.0 2245.0"

WWIX 6.0 31.0
Zinc, dissolved (ug/L)

Aquip 43.0 138.0

Wave lonics 5.0 65.0

WWIX 5.0 29.0
TSS (mg/L)

Aquip 0.3 2.0

Wave lonics 0.3 4540

WWIX 0.3 3.0
Notes:

L Dataset contained outlier. Concentration represents 95" percentile for the complete
ordered effluent dataset for associated parameter.
2ND: Results were below the laboratory method detection limit.
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4.2.4 Field QC Data

Internal field duplicates were collected as part of the study at a rate of 11 percent of the
total number of samples collected. Results from the field duplicates were compared to an
acceptance criteria stating there should be less than 20 percent difference for samples
with results greater than five times the laboratory detection limit. Results from the
original and duplicate samples along with the RPD are listed in Table 5. The RPD was
generally less than 20 percent, however the results for several parameters did not meet
the acceptance criteria. The inlet grab duplicate collected at the WWIX unit exceeded the
acceptance criteria for total lead with a RPD of 39.5 percent. For the outlet grab duplicate
collected at the Wave lonics unit, the RPDs for total copper, lead, zinc, dissolved zinc
and TSS were 116.2 percent, 100.8 percent, 112.1 percent, 33.3 percent and 60 percent,
respectively. The exceedance of the acceptance criteria in several of the parameters may
point to the inherent variability of stormwater data.

In addition, a considerably higher amount of flocculant was noted in the original outlet
grab sample than the duplicate outlet grab sample from the Wave lonics. The automated
sampler rinses the sample line between samples which can result in a gap of several
minutes between the original and duplicate samples. The flocculant may have mostly
flushed through before the duplicate grab sample was collected, and a higher amount of
flocculant in the original sample could account for the higher pollutant concentration.
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Table 5. Results from internal field duplicates collected from all three technologies.

sample Parameters
Technology | 5o Sample ID Cu Pb Zn Cu, diss. | Pb, diss. | Zn, diss. | TSS
(/L) | (Mo/L) | (po/L) | (Mo/L) | (po/L) | (ug/lL) | (mg/L)
WWIX 12/13/07 | CBY-IN121307GRAB 2350 | 103 1150 | 1010 7.4 922 27
CBY-IN121307GRABFD 2120 |69 1140 | 1010 8.3 915 31
RPD (%) | 10.3 [395 0.9 0.0 115 0.8 13.8
CBY-IN121307COMP 2220 |96 1110 | 960 6.4 849 28
WWIX L2307 By IN121307COMPFD 2180 |94 1110 | 955 6.4 845 24
RPD (%) | 1.8 2.1 0.0 0.5 0.0 0.5 15.4
CBY-OUT121307GRAB 194 ND 31 168 ND 29 2.8
WWIX L2307 R OUT121307GRABFD | 192 ND 30 145 ND 27 2.3
RPD (%) | 1.0 ND 3.3 14.7 ND 7.1 19.6
CBY-OUT121307COMP 187 ND 29 150 ND 25 3
WWIX L2307 Ry OUT121307COMPED | 186 ND 29 174 ND 29 2.5
RPD (%) | 0.5 ND 0.0 14.8 ND 14.8 18.2
Aquip 1/14/08 | POE-INO11408GRAB 1490 [17.7 | 429 137 ND 214 40
POE-IN011408GRABFD 1410 |18 414 127 ND 196 34
RPD (%) | 5.5 1.7 3.6 7.6 ND 8.8 16.2
Aquip 1/14/08 | POE-IN011408COMP 287 3.7 168 84 ND 119 7.5
POE-IN011408COMPFD 256 2.6 153 85 ND 123 6.5
RPD (%) | 11.4 [349 [9.3 1.2 ND 3.3 14.3
Notes:

ND: Results were below the laboratory detection limit.
Results in bold boxes indicate RPD exceeded the criteria for field duplicates.
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Table 5. Results from internal field duplicates collected from all three technologies (cont’d).

sample Parameters

Technology | .. | Sample ID Cu |Pb |2Zn [Cu,diss. |Pb,diss. | Zn, diss. | TSS
(/L) | (Mo/L) | (po/L) | (Mo/L) | (po/L) | (ug/lL) | (mg/L)

Aquip 1/14/08 | POE-OUTO11408GRAB 12 ND 127 10 ND 120 15
POE-OUT011408GRABFD | 14 ND 122 11 ND 113 1.3

RPD (%) | 154 [ ND 4.0 9.5 ND 6.0 14.3

Aquip 1/14/08 | POE-OUT011408COMP 14 ND 103 12 2 99 1.8
POE-OUT011408COMPFD | 15 ND 104 12 3.2 101 1.5

RPD (%) | 6.9 ND 1.0 0.0 46.2 2.0 18.2

Wave oigjog | CSR-INO20808GRAB 3570 | 149 1040 | 149 ND 160 188
lonics CSR-IN020808GRABFD 3370 | 153 1010 | 161 ND 164 202
RPD (%) | 5.8 2.6 2.9 7.7 ND 2.5 7.2

Wave o/gjog | .CSR-IN02080BCOMP 2710 | 138 885 181 ND 227 138
lonics CSR-IN020808COMPFD 2640 | 138 863 185 ND 229 140
RPD (%) | 2.6 0.0 2.5 2.2 ND 0.9 1.4

Wave o/gjog | CSR-OUT020808GRAB 2760 | 138 1030 |9 ND 14 156

lonics CSR-OUT020808GRABFD | 732 455 | 290 10.9 ND 10 84
RPD (%) | 116.2 |100.8 |112.1 |19.1 ND 33.3 60.0

Wave 5/g/og | CSR-OUT020808COMP 153 8 6.8 12.3 ND 11 58

lonics CSR-OUT020808COMPFD | 142 7.4 6.3 135 ND 12 56
RPD (%) | 7.5 7.8 7.6 9.3 ND 8.7 3.5

Notes:

ND: Results were below the laboratory detection limit.
Results in bold boxes indicate RPD exceeded the criteria for field duplicates.
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5.0 RESULTS AND DISCUSSION

The project scope for Taylor was limited to collection of the monitoring data and a
simple presentation of the project results. Because the project budget was limited, the
project scope specifically excluded (1) interpretation of the monitoring data collected in
this study, (2) development of conclusions regarding the treatment performance of each
technology, and (3) the direct comparisons to other technologies.

This section provides a discussion of the impact of the technologies on each parameter.
As guidance to future reviewers of the monitoring results, Taylor recommends that the
operational conditions and treatment capacity that each technology was subjected to
during the study (relative to the designed operational conditions and treatment capacity)
be factored into any analysis, comparison or interpretation of the data results. A brief
overview of the how the pilot study conditions varied from normal operating conditions
is included in Section 6.0.

5.1 TOTAL COPPER

Figure 2 shows a graph of the effluent total copper levels from the three treatment
technologies relative to the discharge criteria of 10 pg/L set by the steering committee.
None of the effluent composite or grab samples from the Wave lonics technology met the
discharge criteria. Effluent concentrations for the Wave lonics averaged 1046.29 ug/L.
For WWIX, 14 of 20 (70 percent) composite samples and four of eight (50 percent) grab
sample results met the criteria. Effluent concentrations for the WWIX averaged 9.1 pg/L
with all results below 20 pg/L. For the Aquip, 13 of 19 (68.4 percent) composite samples
and three of nine (33.3 percent) grab sample results met the discharge criteria. Effluent
concentrations for the Aquip average 10.2 pg/L with all but one result below 20 pg/L.
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Figure 2. Effluent total copper concentrations relative to discharge criteria from three treatment
technologies sampled during 12 storm events between November 2007 and February 2008.
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Note: Wave lonics results of 752 ug/L from 12/13/07 grab, 176 ug/L from 1/14/08 composite, 10200 pg/L from

1/30/08 grab, 403 pug/L from 1/30/08 composite, 2760 ug/L and 732 pg/L from 2/8/08 grabs, and 153 pg/L and 142
ua/L from 2/8/08 comnosites were not included on araoh.

The percent pollutant concentration reduction of total copper relative to influent
concentrations from the three treatment technologies is demonstrated in Figure 3. The
collection of paired influent and effluent samples was not feasible with the Wave lonics
technology, so the percent reduction is calculated from the average influent and effluent
concentrations for both the composite and grab sample results. The average reduction of
the composite samples for the Wave lonics was 94.8 percent, and the average of the grab
samples was 38.0 percent. Copper reduction for the WWIX ranged from 98.6 to 99.9
percent for composite samples (with an average of 99.2 percent) and ranged from 97.0 to
99.5 percent for the grab samples (with an average of 99.0 percent). Aquip total copper
reduction ranged from 90.3 to 97.1 percent for the composite samples (with an average of

94.9 percent), and ranged from 91.5 to 99.2 percent for the grab samples (with an average
of 98.0 percent).
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Figure 3. Percent reduction of total copper from composite and grab samples collected from three
treatment technologies.
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Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,
therefore the percent reduction is based on an average influent and average effluent concentrations for all storms
sampled as part of the study.

Results from the study generally indicate the WWIX and Aquip systems performed better
than the Wave lonics in removal of total copper, with the WWIX performing slightly
better than the Aquip. This is particularly evident in the first flush grab samples.

5.2 DISSOLVED COPPER

Figure 4 shows a graph of the effluent dissolved copper levels from the three treatment
technologies relative to the discharge criteria of 10 pg/L set by the steering committee.
For the Wave lonics, two of 10 (20 percent) composite samples and two of five (40
percent) grab sample results met the discharge criteria. Effluent concentrations for the
Wave lonics averaged 24.67 pg/L. For WWIX, 17 of 20 (85 percent) composite samples
and five of eight (62.5 percent) grab sample results met the criteria. Effluent
concentrations for the WWIX averaged 7.5 pg/L with all results below 20 pg/L. For the
Aquip, 14 of 19 (73.7 percent) composite samples and seven of nine (77.8 percent) grab
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sample results met the discharge criteria. Effluent concentrations for the Aquip averaged
7.8 pg/L with all results below 20 pg/L.

Figure 4. Effluent dissolved copper concentrations relative to discharge criteria from three treatment
technologies sampled during 12 storm events between November 2007 and February 2008.
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The percent pollutant concentration reduction of dissolved copper relative to influent
concentrations from the three treatment technologies is demonstrated in Figure 5. The
collection of paired influent and effluent samples was not feasible with the Wave lonics
technology, so the percent reduction is calculated from the average influent and effluent
concentrations for both the composite and grab sample results. The average reduction of
dissolved copper from the composite samples for the Wave lonics was 85.6 percent, and
the average of the grab samples was 96.9 percent. Dissolved copper reduction for the
WWIX ranged from 97.1 to 99.8 percent for composite samples (with an average of 98.7
percent), and ranged from 95.9 to 99.3 percent for the grab samples (with an average of
98.4 percent). Aquip dissolved copper reduction ranged from 85.7 to 97.1 percent for the
composite samples (with an average of 93.4 percent), and ranged from 91.3 to 95.9
percent for the grab samples (with an average of 94.2 percent).
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Figure 5. Percent reduction of dissolved copper from composite and grab samples collected from
three treatment technologies.

100
98
. °
96 3 |
[
*
[ L} *
c 94
i=l
3 *e - -
3 * - ¢ Aquip - Composite
g 92 * ®m Aquip - Grab [
% ] Wavelonics - Composite
o had Wavelonics - Grab
& 90 WWIX - Composite —
R WWIX - Grab

88 L7

86 3

84 T T T T T

0 200 400 600 800 1000 1200

Cin (ug/L)

Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,

therefore the percent reduction is based on an average influent and average effluent concentrations for all storms

sampled as part of the study.
When reviewing the effluent concentrations results from the study generally indicate the
WWIX and Aquip technologies performed better than the Wave lonics in removal of
dissolved copper. Influent dissolved copper concentrations for the WWIX and Wave
lonics technologies were higher, which resulted in comparable percent pollutant
concentration reductions (with slightly better performance observed for the WWIX

technology).

5.3 TOTAL LEAD

Figure 6 shows a graph of the effluent total lead levels from the Wave lonics relative to
the discharge criteria of 100 pg/L set by the steering committee. All effluent results for
the WWIX and Aquip technologies were below the laboratory detection limit of 2.0 pg/L
and were therefore not included in the figure. For the Wave lonics technology, all of the
composite samples and three of five (60 percent) grab sample effluent concentrations met
the discharge criteria. Results from the total lead effluent concentrations for the Wave
lonics averaged 48.57 ug/L.
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Figure 6. Effluent total lead concentrations relative to discharge criteria from the Wave lonics
sampled during 4 storm events between November 2007 and February 2008.
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Note: Wave lonics results of 453ua/lL. from 1/30/08 arah was not included on aranh.

The percent pollutant concentration reduction of total lead relative to influent
concentrations from the three treatment technologies is shown in Figure 7. The collection
of paired influent and effluent samples was not feasible with the Wave lonics technology,
so the percent reduction is calculated from the average influent and effluent
concentrations for both the composite and grab sample results. The average reduction of
dissolved lead from the Wave lonics composite samples was 95.7 percent, and the
average of the grab samples was 39.2 percent. Total lead reduction for the WWIX ranged
from 76.7 to 99.0 percent for composite samples (with an average of 97.3 percent), and
ranged from 71.4 to 99.0 percent for the grab samples (with an average of 97.1 percent).
Only two composite and two grab influent concentrations from the Aquip were greater
than the laboratory detection limit of 2.0 pg/L, so the percent pollutant reduction was
calculated for those results only. The Aquip composite samples had a percent reduction
of 73.0 percent and 61.5 percent (with an average of 68.3 percent). The grab samples had
a percent reduction of 94.4 percent and 94.4 percent (with an average of 94.4 percent).
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Figure 7. Percent reduction of total lead from composite and grab samples collected from three
treatment technologies
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Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,
therefore the percent reduction is based on an average influent and average effluent concentrations for all storms
sampled as part of the study.
Results from the study generally indicate the WWIX performed the best in the removal of

total lead, followed by the Aquip and Wave lonics technologies.

5.4 DISSOLVED LEAD

All effluent dissolved lead concentrations from the three technologies were below the
laboratory detection limit of 2 pug/L. The percent pollutant concentration reduction of
dissolved lead relative to influent concentrations from two of the treatment technologies
is shown in Figure 8. All Aquip influent and effluent dissolved lead concentrations were
below the laboratory detection limit, so no Aquip results are included in the graph. The
collection of paired influent and effluent samples was not feasible with the Wave lonics
technology, so the percent reduction is calculated from the average influent and effluent
concentrations for both the composite and grab sample results. The average reduction of
dissolved lead from the Wave lonics composite samples was 70.2 percent, and the
average of the grab samples was 83.0 percent. Dissolved lead reduction for the WWIX
ranged from 50.0 to 84.4 percent for composite samples (with an average of 75.8 percent)
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and ranged from 71.4 to 88.0 percent for the grab samples (with an average of 81.3
percent).

Figure 8. Percent reduction of dissolved lead from composite and grab samples collected from two
treatment technologies.
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Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,
therefore the percent reduction is based on an average influent and average effluent concentrations for all storms
sampled as part of the study.

Results from the study generally indicate little difference between the performances of
the WWIX and Wave lonics technologies.

5.5 TOTAL ZINC

Figure 9 shows a graph of the effluent total zinc levels from the three treatment
technologies relative to the discharge criteria of 100 pg/L set by the steering committee.
For the Wave lonics, nine of 10 (90 percent) composite samples and one of five (20
percent) grab sample results met the discharge criteria. Effluent concentrations for the
Wave lonics averaged 514.93 pg/L. For WWIX, all of the composite or grab results met
the criteria. Effluent concentrations for the WWIX averaged 13.2 pg/L. For the Aquip, 16
of 19 (84.2 percent) composite samples and seven of nine (77.8 percent) grab sample
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results met the discharge criteria. Effluent concentrations for the Aquip averaged 77.4
Mo/L.

Figure 9. Effluent total zinc concentrations relative to discharge criteria from three technologies
sampled during 12 storm events between November 2007 and February 2008.
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Note: Wave lonics results of 670 pg/L from 12/13/07 grab, 5080 pg/L from 1/30/08 grab, and 1030
pa/L from 2/8/08 grab were not included on graph.

The percent pollutant concentration reduction of total zinc relative to influent
concentrations from the three treatment technologies is shown in Figure 10. The
collection of paired influent and effluent samples was not feasible with the Wave lonics
technology, so the percent reduction is calculated from the average influent and effluent
concentrations for both the composite and grab sample results. The average reduction of
total zinc from the Wave lonics composite samples was 92.0 percent, and the average of
the grab samples was 0.6 percent. Total zinc reduction for the WWIX ranged from 93.4
to 98.0 percent for composite samples (with an average of 97.3 percent), and ranged from
94.0 to 97.6 percent for the grab samples (with an average of 96.4 percent). Pollutant
reduction for the Aquip for total zinc ranged from 28.9 percent to 87.0 percent for
composite samples (with an average of 59.9 percent), and ranged from 60.8 percent to
91.2 percent for grab samples (with an average of 73.8 percent).
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Figure 10. Percent reduction of total zinc from composite and grab samples collected from three
treatment technologies.
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Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,
therefore the percent reduction is based on an average influent and average effluent concentrations for all storms
sampled as part of the study.

Results from the effluent concentrations and percent pollutant reduction generally
indicate the WWIX performed the best in the removal of total zinc, followed by the
Aquip and then the Wave lonics technologies.

5.6 DISSOLVED ZINC

Figure 11 shows a graph of the effluent dissolved zinc levels from the three treatment
technologies relative to the discharge criteria of 100 pg/L set by the steering committee.
All of the Wave lonics and WWIX composite or grab results met the discharge criteria.
Effluent concentrations for the Wave lonics averaged 18.75 pg/L. Effluent concentrations
for the WWIX averaged 10.7 pg/L. For the Aquip 17 of 19 (89.5 percent) composite
samples and seven of nine (77.8 percent) grab sample results met the discharge criteria.
Effluent concentrations for the Aquip averaged 70.9 pg/L.
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Figure 11. Effluent dissolved zinc concentrations relative to discharge criteria from three
technologies sampled during 12 storm events between November 2007 and February 2008.
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The percent pollutant concentration reduction of dissolved zinc relative to influent
concentrations from the three treatment technologies is shown in Figure 12. The
collection of paired influent and effluent samples was not feasible with the Wave lonics
technology, so the percent reduction is calculated from the average influent and effluent
concentrations for both the composite and grab sample results. The average reduction of
dissolved zinc from the Wave lonics composite samples was 92.4 percent, and the
average of the grab samples was 97.8 percent. Dissolved zinc reduction for the WWIX
ranged from 92.7 to 99.1 percent for composite samples (with an average of 97.2
percent), and ranged from 94.1 to 97.6 percent for the grab samples (with an average of
96.7 percent). Pollutant reduction for the Aquip for dissolved zinc ranged from 16.8
percent to 87.0 percent for composite samples (with an average of 58.1 percent), and
ranged from 42.3 percent to 91.2 percent for grab samples (with an average of 66.9
percent).
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Figure 12. Percent reduction of dissolved zinc from composite and grab samples collected from three
treatment technologies.
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Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,
therefore the percent reduction is based on an average influent and average effluent concentrations for all storms
sampled as part of the study.

Results from the effluent concentrations and percent pollutant reduction generally

indicate the WWIX and Wave lonics technologies performed better than the Aquip in the

removal of dissolved zinc.

5.7 TSS

Figure 13 shows a graph of the effluent TSS levels from the three treatment technologies.
No discharge criterion was set by the steering committee for TSS. Effluent TSS
concentrations from the Wave lonics ranged from below the laboratory detection limit of
0.5 mg/L to 58 mg/L for the composite samples and from below the laboratory detection
limit to 916 mg/L for the grab samples. For the WWIX, effluent TSS concentrations
ranged from below the laboratory detection limit to 3 mg/L for the composite samples
and from below the laboratory detection limit to 2.8 mg/L for the grab samples. Effluent
TSS concentrations for the Aquip ranged from below the laboratory detection limit for
the composite and grab samples to 2.0 mg/L for the composite samples and 1.5 mg/L for
the grab samples.
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Figure 13. Effluent TSS concentrations from three technologies sampled during 12 storm events
between November 2007 and February 2008.
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Note: Wave lonics results of 214 pg/L from 12/13/07 grab, 916 pg/L from 1/30/08 grab, and 256 pg/L from
2/8/08 grab were not included on graph.

The percent pollutant concentration reduction of TSS relative to influent concentrations
from the three treatment technologies is shown in Figure 14. The collection of paired
influent and effluent samples was not feasible with the Wave lonics technology, so the
percent reduction is calculated from the average influent and effluent concentrations for
both the composite and grab sample results. The average reduction of TSS from the
Wave lonics composite samples was 80.3 percent, and the average of the grab samples
was -92.6 percent. TSS reduction for the WWIX ranged from 82.7 to 99.3 percent for
composite samples (with an average of 95.1 percent), and ranged from 69.3 to 98.8
percent for the grab samples (with an average of 91.5 percent). Pollutant reduction for the
Aquip for TSS ranged from 50.0 percent to 95.8 percent for composite samples (with an
average of 83.5 percent), and ranged from 48.5 percent to 96.3 percent for grab samples
(with an average of 94.7 percent).
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Figure 14. Percent reduction of TSS from composite and grab samples collected from three
treatment technologies.
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Note: The collection of paired influent and effluent samples was not possible with the Wave lonics technology,
therefore the percent reduction is based on an average influent and average effluent concentrations for all storms
sampled as part of the study.
Results from the study generally indicate the WWIX and Aquip systems performed better
than the Wave lonics in removal of TSS. This is particularly evident in the first flush grab

samples.

6.0 VENDOR FEEDBACK

As stated in Section 5.0, Taylor recommends that the operational conditions and
treatment capacity that each technology was subjected to during the study (relative to the
designed operational conditions and treatment capacity) be factored into any analysis,
comparison or interpretation of the data results.

To assist in the evaluation of operational conditions among the three technologies, the
vendors were requested to provide a brief description of how the pilot study conditions
varied from normal operating conditions for their units. The following operational
information was provided by StormwateRx for the Aquip and Water Tectonics for the
Wave lonics technologies. No information was provided by Siemens for the WWIX.
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6.1 STORMWATERX AQUIP

The Aquip pilot system installed at the Port of Edmonds Boat Workyard was equipped
with a data logger that allowed for the calculation of the total gallons of stormwater that
were treated by the unit. The data were used to compare the design conditions to the
actual conditions of the unit installed in the workyard. The Aquip pilot system was
designed to treat 5.4 gpm. Based on the Port of Edmonds drainage area, the design water
quality flow rate using the Western Washington Hydrology Model is 31 gpm. Therefore,
at a flowrate of 5.4 gpm, the Aquip should theoretically treat 17.4 percent of the site’s
flow volume.

Based on the resulting flow record collected by the datalogger, the total volume treated
by the Aquip pilot system during the study period of 11/21/07 and 2/12/08 was 105,650
gallons. Using local rainfall data from Seattle, the calculated rainfall volume during the
study period for the one-acre boat workyard was 301,380 gallons (this assumes 80
percent rainfall capture). As a result, the Aquip captured a greater percentage of the
runoff and treated 35 percent of the site’s total volume during the study period.
Comparing this with the annual design volume of 17.4 percent, the system effectively
operated at two times its design service life. This extended operation may be reflected in
the sampling data.

6.2 WATER TECTONICS, INC. WAVE IONICS ELECTRO-
COAGULATION SYSTEM TREATMENT

The current Wave lonics system at CSR marine was designed to operate at 50 gpm. Due
to constraints around the drainage size of the boatyard and anticipated runoff volumes,
the unit set up to run at a lower inflow rate of 16 gpm. This lower inflow rate created a
low flow environment in the treatment cells, which can promote cell loading (blinding)
and a less than favorable treatment environment.

At the normal flow rate of 50 gpm, the cells will flush or process the sediments by design
and avoid building up in the cell. The actual run time and volume of flow through the
system was much lower than normal operating conditions (approximately 23 hours at

16 gpm or approximately 22,080 gallons). This again was due to a smaller drainage area
and low runoff volumes as well as the lack of sizeable rain events during the test period.
Since the start-up date was critical, few changes were made to the Wave lonics unit to
meet the flow requirements of the pilot study once the study commenced. Water
Tectonics has since learned how critical the site collection system and sizing is to

promote maximum treatment performance.
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November 2007




Introduction

The Northwest Marine Trade Association, Puget Sound Keepers Alliance, and the Department of
Ecology have entered into a settlement agreement to resolve differences in the draft NPDES
Boatyard General Permit. Among the goals in this agreement is to test the performance of
stormwater treatment technologies at boatyards. This document describes the sampling plan for
testing of three distinct stormwater treatment technologies installed at three boatyards around
Puget Sound: a StormwateRx unit at the Port of Edmonds boatyard; a Water Tectonics unit at
CSR Marine West; and a Siemens unit at the Canal Boatyard in Ballard. This study will provide
water quality data to the settlement agreement Steering Committee (the Committee) to evaluate
the degree of treatment achieved by the technologies. Due to the limited content intended for this
sampling plan, it does not follow complete quality assurance project plan (QAPP) guidelines.

Goals/Objectives

The goal of this study is to evaluate the water quality treatment performance of each technology
for removal of total suspended solids (TSS), and dissolved and total copper (Cu), lead (Pb) and
zinc (Zn). This objective will be accomplished by collecting a first flush grab and time-paced
composite water quality samples at the inlet and outlet of each technology for up to six storm
events. Treatment effectiveness will be determined by comparing influent and effluent
concentrations for the above mentioned parameters. The sample collection period for this project
is anticipated to occur between November 2007 and January 2008, but may extend longer if
necessary. This schedule will largely be dependant on suitable rain events occurring during
these months.

Sampling Plan
Stormwater samples will be collected at each technology for up to six storm events. Targeted
storm event criteria will include an antecedent dry period of < 0.1 inches of rain in 24 hours, with
a 70 percent probability of a storm intensity of 0.2 inches in six hours. Websites used to
determine if a targeted storm meets these criteria will include:
» The National Oceanic and Atmospheric Administration’s National Weather Service
(http://www.weather.gov/)
- The Center for Ocean-Land-Atmosphere Studies’ 3.5-day meteogram
(http://wxmaps.org/pix/seanam.png)
o The Center for Ocean-Land-Atmosphere Studies’ 7-day meteogram
(http://wxmaps.org/pix/seagfs.png)
o The Unisys Weather’s 2-day meteogram
(http://weather.unisys.com/mos/meteogram/mos_met SEA_inv.html).
Sample collection and reset will only occur during normal business hours — 6am to 6pm Monday
through Friday (excluding holidays).

The three technologies may or may not be sampled concurrently during each storm event. The
anticipated schedule is to sample two events in November, two events in December, and two
events in January. Meeting this schedule will be dependent on installations of the technologies,
equipment performance, and the availability of suitable storm events during these months.
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Automated water quality samplers are being used to-collect samples at all three boatyards.
Sampling equipment includes pairs of Isco 6700 or 3700 automated water quality samplers
installed at the inlet and outlet of each technology. Both the inlet and outlet samples are collected
using vinyl sample intake lines and a four 3.7-liter polypropylene bottle set-up in the sampler
base. Prior to each storm event targeted for sampling, samplers will be set up by Taylor
Associates staff and the sampler intake lines will be back flushed with approximately two liters
of laboratory grade deionized (DI) water to avoid cross-contamination from previously sampled
events.

After coordinating with Taylor Associates staff to confirm runoff from a particular site has
triggered the inlet pump (float switch activated), boatyard staff will manually start the inlet and
outlet samplers. The samplers will be configured with a 2-part program: Part A will collect a
single 2000-ml first flush grab sample into Bottle 1; Part B will collect up to three, sequentially
collected, time-paced composite samples into Bottles 2 through 4. Due to variations in the set up
of each technology, pro grammmg specifics vary. The programming details for each technology
are outlined below.

CSR West Marine — Water Tectonics Electrocoagulation System
Part A: First Flush Grab Sample ' '

| Boatyard staff at CSR West Marine will manually start both the inlet (CSR-In) and outlet (CSR-

Out) samplers after being directed to do so by Taylor Associates staff. Inmediately after the
CSR-In station is started the sampler will begin Part A of the program and attempt to collect a

'2000-ml first flush grab sample into Bottle 1. Due to a potential lag in time between water

entering and exiting the technology, CSR-Out will be delayed until an Isco Liquid Level

~ Actuator confirms water is presetit in the outlet pipe before starting Part A of the program and

collecting its 2000-m! first flush grab sample into Bottle 1. If the samplers do not detect any
water while attempting to collect the grab sample they will retry one time.

Part B: Time Paced Composite Samples

After completing Part A of the sampling program the samplers will move on to Part B. Part B of
the sampling program entails collecting up to three 1-hour duration, time-paced composite
samples into Bottles 2 through 4. To collect the time-paced composite samples both the inlet and
outlet samplers will be programmed with a 5-minute time pacing rate. As such, every 5 minutes
the sampler will attempt to collect a 300-ml subsample into one composite bottle. After one hour
(12 subsamples) the sampler will move onto the next bottle and continue the program. Samples
will only be collected when the pump is running and water is flowing through the technology. If
no water is flowing through the technology the sampler will record a “No Liquid Detect”
reading. The overall goal for time paced composite collection is to obtain samples from the
initial three hours of a selected storms runoff volume and to collect a minimum of six

- subsamples (1800 ml) in each of three bottles provided for this part of the autosampler program.
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Port of Edmonds - StormwateRx System
- Part A: First Flush Grab Sample

Boatyard staff at the Port of Edmonds will manually start both the inlet (POE-In) and outlet
(POE-Out) samplers after being directed to do so by Taylor Associates, Inc. staff. Immediately
after POE-In is started by the boatyard staff the sampler will begin Part A of the program and
attempt to collect a 2000-ml first flush grab sample into Bottle 1.

The StormwateRx system installed at the Port of Edmonds has a detention time of approximately
15 minutes when pumping at the 5.4gpm flow rate. In an effort to collect paired inflow and -~
outflow samples, POE-Out will be programmed with a 15 minute delay to start. After the
boatyard staff start the sampler POE-Out will wait 15 minutes for one detention volume to flush
through before starting Part A of the program and collecting its 2000-ml first flush grab sample
into Bottle 1. If the samplers do not detect any water while attempting to collect the grab sample
they will retry one time.

Part B: Time Paced Composite Samples

After completing Part A of the sampling program the samplers will move on to Part B, which
entails collecting up to three 1-hour duration, time-paced composite samples into Bottles 2
through 4. To collect the time-paced composite samples both the inlet and outlet samplers will be
programmed with a 5-minute time pacing rate. As such, every 5 minutes the sampler will
attempt to collect a 300-ml subsample into one composite bottle. After one hour (12 subsamples)
the sampler will move onto the next bottle and continue the program. Samples will only be
collected when the pump is running and water is flowing through the technology. If no water is
flowing through the technology when the sampler attempts to collect a subsample it will retry
one time and then record a “No Liquid Detect” reading. The overall goal for time paced
composite collection is to obtain samples from the initial three hours of a selected storms runoff
volume and to collect a minimum of six subsamples (1800 ml) in each of three bottles provided
for this phase of the autosampler program. .

Canal Boatyard - Siemens System

Sampling plan details for the Siemens system will be determined after the installation of the
technology has been completed. An amendment to this plan, with complete sampling
implementation details, will be attached once approved by the Committee.

Sample Handling and Processing

After the sampling routine is finished, the downloaded autosampler reports will be inspected to
determine if the minimum number of subsamples have been met. Samples will be retrieved from
the units using an adaptation of the “clean hands/dirty hands” protocols for metals grab sample
collection as outlined in EPA Method 1669: Sampling ambient water for trace metals at EPA
water quality criteria levels. ‘

For both the inlet and outlet stations, Bottle 1 will labeled as a grab sample and Bottles 2 through
4 will be labeled as three separate composite samples. Bottles will be labeled as follows:
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Grab Sample:
> Inlet station: “[CSR-In, POE-In, or CBY-In][6-digit date]Grab”
>_ Outlet station: “[CSR-Out, POE-Out, or CBY-Out][6-digit date]Grab”

Composite Samples: : A '
» Inlet station: “[CSR-In, POE-In, or CBY-In][Q—digit date]Comp[1, 2, or 3]
> Outlet station: “[CSR-Out, POE-Out, or CBY-Out][6-digit date]Comp[1, 2, or 3]”

The six digit date used for the composite samples will be the date of the first subsample of that
composite sample. For project identification on Chain of Custody (COC) forms and laboratory
reports, this study will be referred to as “NMTA Boatyard Study.”

After labeling, samples will be stored in coolers on ice and transported to the analytical
laboratory (Aquatic Research, Inc. [AQR]) within 24 hours of the time of the last subsample was
collected to meet the maximum holding time requirements for filtration for dissolved metals.

Analytical Parameters
All samples will be analyzed for the following parameters

e TSS

e total & dissolved Cu
e total & dissolved Pb
- total & dissolved Zn

A minimum volume of 1.6 liters will be required for a complete analysis. If there is insufficient
sample volume for complete laboratory analysis, parameters will be prioritized as follows:

1) Total and dissolved Cu

2) Total and dissolved Zn

3) Total and dissolved Pb

4) TSS '

A standard analytical data turnaround time of 2 weeks will be requested from the laboratory.

Field Ouallty Control (QC) Samples

Field QC samples will include internal field duphcates at a rate of one of the successfully
collected pairs of stormwater samples submitted for analysis at each of the boatyards. At least
one duplicate will be collected at the inlet and outlet sample points of each of the three sites
during the pilot study. Thus six internal field duplicates will be collected for this project.

To collect the internal field duplicate, for one storm event at each boatyard the sampler
programming for both the inlet and outlet samplers will be changed to collect two simultaneous
grab samples followed by two simultaneous composite samples.~As a result, for that boatyard
during that storm event only one primary grab and one primary composite, along with one
duplicate grab and one duplicate composite, will be collected from both the inlet and the outlet
samplers. Field duplicates will be handled in the same manner as primary samples. Field
duplicate bottles will be labeled as follows:

- N
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Grab Sample:
> Inlet station: “[CSR-In, POE-In, or Canal-In][6-digit date]GrabFD”
» Outlet station: “{CSR-Out, POE-Out, or Canal-Out][6-digit date]GrabFD”

Composite Samples: .
> Inlet station: “[CSR-In, POE-In, or Canal-In][6-digit date]Comp1FD”
> Outlet station: “[CSR-Out, POE-Out, or Canal-Out][6-digit date] Comp1FD”

Laboratory QC Protocols

Aquatic Research, Inc., the laboratory being used for sample analysis, is certified by the
Washington State Department of Ecology for the analysis of environmental water samples. All
samples bottles used during the study will be cleaned by the lab prior to being deployed in the
field. Cleaning will involve a combination of washing with Liquinox, a laboratory grade soap,
and an acid rinse.

Laboratory QC checks for TSS analysis will include method blanks, check standards, and
analytical duplicates. For the total and dissolved metals analysis laboratory QC checks will
include prep blanks (filter blanks for dissolved and digestion blanks for total), check standards,
blank spikes for total metals, matrix spikes, and analytical duplicates. All QC checks will be
done at a minimum of a 5 percent frequency.

Reporting

Electronic and hard copies of the lab reports will be sent to Taylor Associates, Inc. and
forwarded on to Rich Horner, Barry Kellems, and Dean Shaughnessy. After completion of all 6
storm events, Taylor Associates will prepare a report using the analytical results (including QC
samples) for the 6 successful storm events at each site. The report will summarize the sampling
procedures, sampling scheme and general flow conditions through the technology, laboratory
results, and a calculation of apparent treatment removal efficiency. For technologies where the
collection of paired influent and effluent samples is feasible an individual storm pollutant
concentration reduction will be calculated using 1 — [Cout]/[Cin] for each of the paired grab and
composite samples. For technologies where the collection of paired influent and effluent samples
is not feasible, an average pollutant concentration reduction will be calculated using 1-[Avg.
Cout]/[Avg. Cin] using an average concentration from all six storms. In addition the report will
include:

Photos of the site technologies and sampling locations

Up to two data graphs per site

Chain-of-Custody forms

Field sheets

Isco sample report logs

Schematics of the overall site, storm drain system, or other site characterization will not be
presented. Final conclusions regarding the treatment performance, literature searches and
summaries, and comparisons to other technologies will not be presented in the report.
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Canal Boatyard - Siemens System
Part A: First Flush Grab Sample

Boatyard staff at the Canal Boatyard will manually start both the inlet (CBY-In) and
outlet (CBY-Out) samplers after being directed to do so by Taylor Associates, Inc. staff.
Immediately after CBY-In is started by the boatyard staff the sampler will begin Part A
of the program and attempt to collect a 2000-ml first flush grab sample into Bottle 1.

The Siemens system installed at the Canal Boatyard has a detention time of
approximately 20 minutes when pumping at the 10 gpm flow rate. In an effort to collect
paired inflow and outflow samples, CBY-Out will be programmed with a 20 minute
delay to start. After the boatyard staff start the sampler CBY-Out will wait 20 minutes for
one detention volume to flush through before starting Part A of the program and
collecting its 2000-ml first flush grab sample into Bottle 1. If the samplers do not detect
any water while attempting to collect the grab sample they will retry one time.

Part B: Time Paced Composite Samples

After completing Part A of the sampling program the samplers will move on to Part B,
which entails collecting up to three 1-hour duration, time-paced composite samples into
Bottles 2 through 4. To collect the time-paced composite samples both the inlet and outlet
samplers will be programmed with a 5-minute time pacing rate. As such, every 5
minutes the sampler will attempt to collect a 300-m] subsample into one composite bottle.
After one hour (12 subsamples) the sampler will move onto the next bottle and continue
the program. Samples will only be collected when the pump is running and water is
flowing through the technology. If no water is flowing through the technology when the
sampler attempts to collect a subsample it will retry one time and then record a “No
Liquid Detect” reading. The overall goal for time paced composite collection is to obtain
samples from the initial three hours of a selected storms runoff volume and to collect a
minimum of six subsamples (1800 ml) in each of three bottles provided for this phase of
the autosampler program. .
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

: 3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: - TAY021-24 : . PAGE 1
REPORT DATE: 12/19/07
DATE SAMPLED: 11/26/07 DATE RECEIVED: 11/27/07

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA : ‘

CASE NARRATIVE

Eight water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is

contained on the subsequent page.

SAMPLE DATA
| TOTAL RECOVERABLE METALS DISSOLVED METALS |
: COPPER LEAD ZINC - COPPER LEAD ZINC TSS
SAMPLE ID (mg/l) (mg/l) (mg/l) (mg/l) (mg/T) (mg/l) . (mg/l)
CBY-IN112607GRAB 0.191 0.0035 0.156 0.030 <0.0020" 0.102 4.3
CBY-OUT112607GRAB 0.0023 <0.0020 0.006 <0.0020 <0.0020 '<0.005 <0.50 -
CBY-IN112607COMP1 0.673 0.0110 0.318 0.488 0.0025 0.296 4.5
CBY-IN112607COMP2 0.821 0.0108 0.367 : 0.520 0.0025 0.312 8.0
CBY-IN112607COMP3 1.45 0.0209 0.530 0.460 <0.0020 0.394 28
CBY-OUT112607COMP! 0.0096 <0.0020 0.009 0.0055 <0.0020 0.007 <0.50
CBY-OUT112607COMP2 0.0058 <0.0020 0.006 0.0054 <0.0020 0.006 <0.50
CBY-OUT112607COMP3 0.0092 - <0.0020 0.008 -+0.0057 <0.0020 0.007 0.67
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AQUATIC RESEARCH INCORPORATED

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-24 PAGE 2
REPORT DATE: 12/19/07
DATE SAMPLED: 11/26/07 DATE RECEIVED: 1127107
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA '
.QA/QC DATA
. TOTAL RECOVERABLE METALS DISSOLVED META
QCPARAMETER COPPER LEAD ~ZINC COPPER LEAD .  ZINC TSS
(mg/]) (mg/]) (mg/l) (mg/1) (mg/l) (mg/T) (mg/l)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 | 7440-66-6 NA
METHOD EPA 220.2,200.7 EPA 239.2 EPA 200.7 EPA 220.2,200.7 EPA 239.2 EPA 200.7 EPA 160.2
DATE PREPARED 11/29/07 11/29/07 11/29/07 11/28/07. 11/28/07 11/28/07
DATE ANALYZED 12/13/07 12/13/07 12/12/07 12/13/07 12/13/07 12/12/07 12/03/07
PRACTICAL QUANTITATIONLIMIT | 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010" 0.0010 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE
SAMPLE ID BATCH BATCH BATCH CBY-OUTI12607COMP3| CBY-OUT1 12607COMP3 BATCH BATCH
ORIGINAL <0.0020 <0.0020 0.006 0.0057 <0.0020 0.033 54
DUPLICATE <0.0020 <0.0020 0.006 0.0061 <0.0020 0.033 53
RPD NC NC 0.00% 5.93% NC 0.30% 1.87%
SPIKE SAMPLE
SAMPLE ID BATCH BATCH BATCH CBY-OUT112607COMP3| CBY-OUTI 12607COMP3 BATCH
ORIGINAL <0.0020 <0.0020 0.006 0.0057 <0.0020 0.033
SPIKED SAMPLE 0.0126 0.0123 1.07 0.0177 0.0114 - 1.13
SPIKE ADDED 0.0125 0.0125 1.00 0.0125 0.0125 1.00
% RECOVERY 101.04% 98.72% 106.13% -95.52% 91.44% 110.15% NA
QC CHECK
(mg/)
0.0248 0.0249 1.05 0.0248 - 0.0249 . 1.06 94
TRUE . 0.0250 0.0250 1.00 0.0250 0.0250 1.00 10
% RECOVERY 99.36% 99.60% 104.76% 99.36% 99.60% 105.74% 94.00%

RPD = RELATIVE PERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE, X
NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR = RECOVERY NOT CALCULABLE DUE TQ SPIKE SAMPLEOUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
é PHONE: (206) 632-2715  FAX: (206) 632-2417
CASE FILE NUMBER: " TAY021-25 PAGE 1
REPORT DATE: 12/20/07 '
DATE SAMPLED: 11/28/07 DATE RECEIVED: 11/29/07

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA |

" CASE NARRATIVE

|Eight water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according -
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is
contained on the subsequent page. '

SAMPLE DATA
l TOTAL RECOVERABLE METALS DISSOLVED METALS
COPPER LEAD ZINC COPPER LEAD ZINC TSS
SAMPLE ID (mgfl) (mg/l) (mg/l) (mg/l) (mg/l) (mg/h) (mg/l)

CBY-IN112807GRAB 0.585 0.0088 0.375 0.358 <0.0020 0.339 7.0
CBY-IN112807COMP] 1.21 0.0476 0.642 0.469 _0.0020 0.521 19

CBY-IN112807COMP2 1.05 0.0411 0.612 0.580 0.0038 0.536 21
CBY-IN112807COMP3 0.649 0.0119 0.562 0.512 0.0033 0.429 7.5
CBY-OUT112807GRAB 0.0173 <0.0020 0.023 0.0148 <0.0020 0.013 1.5
CBY-OUT!12807COMP1 0.0140 <0.0020 0.016 0.0135 <0.0020 0.011 1.5
CBY-OUT112807COMP2 0.0098 <0.0020 0.013 0.0082 <0.0020 0.012 1.2
CBY-OUT112807COMP3 0.0115 <0.0020 0.014 0.0093 <0.0020 0.014 1.3




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA !

CASE FILE NUMBER: v TAY021-25 ' . : ' PAGE 2
REPORT DATE: : 12/20/07 v
DATE SAMPLED: 11/28/07 - DATE RECEIVED: 11/29/07 -

QA/QCDATA -
TOTAL RECOVERABLE METALS DISSOLVED METALS
QCPARAMETER COPPER _LEAD ZINC COPPER LEAD ZINC TSS
(mg/1) {mg/l) (mg/h __(mg/) (mg/l) (mg/l) (mg/l)
CAS NUMBER 7440-50-8 7439-92-1 | 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD ‘ EPA 220.2,200.7 EPA 239.2 EPA 200.7 EPA 220.2,200.7 EPA 239.2 EPA 200.7 ' EPA 160.2
DATE PREPARED 12/05/07 12/05/07 12/05/07 11/29/07 11/29/07 | 11/29/07
5 DATE ANALYZED 12/11/07 12/11/07 - 12/12/07 12/17/07 12/17/07 |- 12/11/07 12/04/07
_ PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 - 0.0010 0.005 0.50
DUPLICATE
SAMPLE ID BATCH , BATCH BATCH . BATCH BATCH BATCH BATCH
ORIGINAL <0.0020 <0.0020 0.028 | 0.0032 <0.0020 0.014 10
DUPLICATE "<0.0020 <0.0020 0.028 - 0.0032 <0.0020 0.014 9.5
RPD NC NC 0.72% 0.31% NC 0.00% 5.13%
SPIKE SAMPLE
‘SAMPLE ID BATCH BATCH BATCH BATCH BATCH BATCH
ORIGINAL " <0.0020 <0.0020 0.028 0.0032 <0.0020 0.014
SPIKED SAMPLE 0.0121. 0.0148 1.12 0.0166 0.0118 1.93
SPIKE ADDED 0.0125 0.0125 1.00 0.0125 0.0125 2.00
% RECOVERY 96.96% 118.08% 109.40% 107.20% 94,72% 95.93% NA
QC CHECK
(mg/) ' .
0.0256" . 0.0251 1.05 0.0274 0.0231 0.963 9.3
TRUE 10,0250 0.0250 1.00 0.0250 0.0250 1.00 10
% RECOVERY 102.48% 100.48% 104.76% 109.40% 92.56% 96.33% 93.00%

RPD = RELATIVE PERCENT DIFFERENCE.

NA =NOT APPLICABLE OR NOT AVAILABLE.

NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT,

OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

. 3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-26 , PAGE 1
REPORT DATE: . 01/09/08 o ‘
DATE SAMPLED: ' 12/13/07 DATE RECEIVED: 12/14/07

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARA_METERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA

CASE NARRATIVE

Twenty three water samples Were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested
according to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while
QA/QC data is contained on the subsequent page.

SAMPLE DATA
i TOTAL RECOVERABLE METALS DISSOLVED METALS |
COPPER LEAD : ZINC . COPPER LEAD ZINC TSS
SAMPLE ID (mg/l) (mg/l) (mg/l) (mg/l) (mgfl). (mg/l) (mg/h)
CBY-IN121307GRABFD 2.12 0.069 1.14 1.01 0.0083 0915 - 31
CBY-IN121307GRAB 2.35 0.103 1.15 1.01 0.0074 0.922 27
CBY-IN121307COMPFD 2.18 0.094 1.11 - 0.960 0.0064 - 0.845 24
CBY-IN121307COMP 2.22 0.096 1.11 0.955 0.0064 0.849 28
CBY-OUTI121307COMPFD 0.0186 <0.0020 ! 0.029 - 0.0174 <0.0020 0.029 2.5
CBY-OUTI21307COMP 0.0187 <0.0020 0.029 0.0150 <0.0020 0.025 3.0
CBY-OUTI121307GRABFD 0.0192 <0.0020 0.030 0.0145 <0.0020 0.027 2.3
CBY-OUTI121307GRAB 0.0194 <0.0020 0.031 0.0168 <0.0020 0.029 2.8
POE-IN121307GRAB 0.405 <0.0020 0.555 0.311 <0.0020 0.491 8.0
POE-IN121307COMP1 0.436 <0.0020 0.554 0329 . <0.0020 0.463 9.0
POE-IN121307COMP2 0.503 <0.0020 0.656 0.391 <0.0020 0.577 6.0
POE-OUT121307GRAB 0.0210 <0.0020 0.049 0.0145 <0.0020 0.043 1.0
POE-OUTI121307COMP1 0.0210 <0.0020 0.079 0.0183 <0.0020 0.067 1.0
POE-OUT121307COMP2 0.0161 <0.0020 0.085 0.0114 <0.0020 0.075 .- <0.50
POE-OUTI121307COMP3 0.0186 <0.0020 0.153 0.0104 <0.0020 0.138 2.0
CSR-IN121307GRAB - 4,14 0.190 2.16 1.39 0.0139 1.26 83
CSR-IN121307COMP] 231 . 0.130 0.989 0.675 0.0056 0.483 . 85
CSR-IN121307COMP2 0.749 0.0374 0.453 0.297 0.0032 0.273 43
CSR-IN121307COMP3 0.454 0.0216 0.303 0.229 0.0024 0.200 20
CSR-OUTI21307GRAB 0.752 0.0346. 0.670° 0.022 <0.0020 0.014 T240
CSR-OUT121307COMP1 0.070 <0.0020 0.049 0.046 <0.0020 0.030 8.5
CSR-OUT121307COMP2 0.090 <0.0020 0.064 0.077 - <0.0020 0.053 5.5
CSR-OUT121307COMP3 0.095 <0.0020 0.068 0.087 <0.0020 0.065 4.5
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AQUATIC RESEARCH INCORPORATED

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-26 PAGE 2
REPORT DATE: 01/09/68
DATE SAMPLED: 12/13/07 DATE RECEIVED: 12/14/07
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA :
QA/QC DATA
TOTAL RECOVERABLE METALS DISSOLVED METALS .
QC PARAMETER COPPER LEAD "~ ZINC COPPER . LEAD ZINC TSS
' (mg/l) (mg/l) (mg/h (mg/l) (mg/) (mg/D) (mg/)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA 220.2,200.7 | EPA 239.2,200.7 EPA 200.7 EPA 220.2,200.7 EPA 2392 EPA 200.7 EPA 160.2
DATE PREPARED 12/18/07 . 12/18/07 12/18/07 12/14/07 12114/07 12/14/07
DATE ANALYZED 01/02/08 01/02/08 - 01/02/08 | | 01/02/08 01/03/08 01/02/08 12/19/07
PRACTICAL QUANTITATION LIMIT | (.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 0.0010 0.005 .0.50
DUPLICATE .
SAMPLE ]D CBY-IN121307GRABFD | CBY-IN121307GRABFD | CBY-INI21307GRABFD | CSR-INI21307GRAB | CBY-OUT121307COMP | CBY-IN121307GRABFD| CSR-OUTI21307COMP3
ORIGINAL 2.12 0.069° 1.14 139 <0.0020 0.915 4.5
DUPLICATE 1.96 0.069 1.16 1.41 <0.0020 0.921 4.5
RPD 7.68% 0.43% 1.23% 0.97% NC 0.62% 0.00%
SPIKE SAMPLE
SAMPLEID CBY-INI121307GRABFD | CBY-IN121307GRABFD | CBY-IN121307GRABFD | CSR-IN121307GRAB | CBY-OUTI21307COMP | CBY-IN121307GRABFD
ORIGINAL 2,12 0.069 1.14 1.39 <0.0020 0.915
SPIKED SAMPLE 3.19 1.20 225 246 0.0143 2.10
SPIKE ADDED 1.00 1.00 1.00 1.00 0.0125 1.00
% RECOVERY -106.68% 113.52% 111.13% 106.49% 114.32% 118.53% -NA
QC CHECK
(mg/l) : : :
101 - 1.02 1.03 1.01 0.0243 1.03 9.3
TRUE 1.00 1.00 1.00 1.00 0.0250 1.00 10
% RECOVERY 100.74% 101.56% 102.97% 101.09% -97.08% 103.06% 93.00%
<0.0020 |  <0.005 . | .<0.0020 |  <0.0020 | <0.50

BLANK

<0.0020 |

<0.005 |

RPD = RELATIVE PERCENT DIFFERENCE.

'NA =NOT APPLICABLE OR NOT AVAILABLE.

NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR=RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director
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AQUATIC RESEARCH INCORPORATED -
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-27 ' ' PAGE 1
REPORT DATE: 01/16/08 ' .
DATE SAMPLED: 12/19/07 DATE RECEIVED: 12/19/07

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER

CASE NARRATIVE ‘

. ISAMPLES FROM TAYLOR ASSOCIATES - NMTA

_|Sixteen watér,,samples,w,er,e_r,ecciyed,by‘theﬁlabor,atory 7 in good condition. Samples for total recoverable metals analysis were digested according
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is

contained on the subsequent page.

SAMPLE DATA
TOTAL RECOVERABLE METALS DISSOLVED METALS ’ I
COPPER : LEAD ZINC COPPER LEAD ZINC TSS
"SAMPLE ID (mglh) (mg/l) (mg/l) - © (mgf) (mgh (mg/l) (mg/h)
CBY-IN121907GRAB 0.833 0.035 0.276 0.349 0.0032 0.202 - 14
CBY-IN121907COMP1 0.763 0.031 0.276 0.368 0.0038 0.208 11 .
CBY-IN121907COMP2 1.58 . 0.078 0.373 0.434 0.0043 0.239 34
CBY-IN121907COMP3 1.09 0.047 0.367 0.468 0.0038 0.268 14
CBY-OUTI121907GRAB 0.013 <0.0020 0.014 0.0095 | <0.0020 0.012 1.5
CBY-OUTI121907COMP1 0.011 <0.0020 0.011 0.0088 <0.0020 0.009 <0.50
CBY-OUT121907COMP2 0.011 <0.0020 0.010. 0.0078 <0.0020 0.010 <0.50 -
CBY-OUTI121907COMP3 0.0077 <0.0020 0.009 0.0076 <0.0020 0.007 <0.50
POE-IN121907GRAB 0.128 <0.0020 0.170 0.108 <0.0020 0.150 1.3
POE-IN121907COMP] 0.104 <0.0020 0.119 0.060 <0.0020 0.100 1.5
POE-IN121907COMP2 0.060 <0.0020 0.093 0.047 <0.0020 0.080 <0.50
POE-IN121907COMP3 0.086 <0.0020 0.102 0.048 <0.0020 0.084 1.8
POE-OUTI121907GRAB 10.0061 <0.0020 0.064 0.0061 <0.0020 0.060 0.67
POE-OUT121907COMPI 0.0055 <0.0020 0.061 0.0055 <0.0020 0.056 0.67
POE-OUT121907COMP2 0.0052 <0.0020 0.058 0.0051 <0.0020 0.053 <0.50
POE-OUT121907COMP3 0.0058 <0.0020 0.059 0.0057 <0.0020 0.054 <0.50




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

&

PHONE: (206) 632-2715

FAX: (206) 632-2417

PAGE 2

CASE FILE NUMBER: TAY021-27
REPORT DATE: 01/16/08
DATE SAMPLED: 12/19/07 DATE RECEIVED: 12/19/07
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA
QA/QCDATA .
TOTAL RECOVERABLE METALS DISSOLVED METALS
QCPARAMETER COPPER ~ LEAD ZINC COPPER . LEAD ZINC TSS
: (mg/l) (mg/) (mg/) (mg/) (mg/l) (mg/h (mg/ly
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6- 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA2202200.7 | EPA239.2,200.7| EPA200.7 |EPA220.2,200.7| EPA239.2 EPA 200.7 EPA 160.2
DATE PREPARED 01/07/08 01/07/08 01/07/08 12/20/07 12/20/07 12/20/07 .
DATEANALYZED | (1/09,10/08 01/09,10/08 - 01/09/08 01/07,10/08 01/10/08 01/07/08 12/21/07
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 | 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010. 0.0010 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE
SAMPLE ID BATCH POE-OUTI21907COMP3 | POE-OUTI21907COMP3 | POE-IN121907GRAB | POE-OUTI21907COMP3 | POE-IN121907GRAB BATCH
ORIGINAL 0.0058 <0.0020 0.059 0.108 <0.0020 0.150 52
_ DUPLICATE 0.0057 <0.0020 0.059. 0.107 - <0.0020 0.149 53
RPD 2.44% " NC . 1.02% 0.37% NC 0.87% 1.43%
" SPIKE SAMPLE
SAMPLE ID BATCH POE-OUTI21907COMP3 | POE-QUTI21907COMP3| POE-IN121907GRAB | POE-OUTI21907COMP3 | POE-IN121907GRAB
ORIGINAL 0.0058 <0.0020 0.059 0.108 <0.0020 0.150
SPIKED SAMPLE 0.0174 0.0125 1.15 1.05 0.0137 1.12
SPIKE ADDED 0.0125 0.0125 1.00 1.00 0.0125 1.00
% RECOVERY 92.40% 100.32% 109.30% 94.52% 109.76% 96.52% NA
QCCHECK
" (mgl)
0.0246 0.0233 1.04 0.962 0.0233 0.968 9.5
TRUE 0.0250 0.0250 1.00 1.00 0.0250 “1.00 10
% RECOVERY 98.56% 93.12% - 103.74% 96.17% 93.12% 96.82% - 95.00%
BLANK <0,0020 |  <0.0020 | <0005 |- <0.0020 | <0.0020 | <0005 | <0.50

RPD = RELATIVE PERCENT DIFFERENCE.

NA =NOT APPLICABLE OR NOT AVAILABLE, .

NC=NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT,
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE QUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




| AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

. 3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: - TAY021-28 PAGE 1
REPORT DATE: ~02/05/08 ,
DATE SAMPLED: ' 12/27/07 DATE RECEIVED: 12/28/07

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA

CASE NARRATIVE

Twelve water samples were received by the iaboratory in good condition. Sambles for total recoverable metals analysis were digested accordihg
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is

contained on the subsequent page.

/

SAMPLE DATA
| TOTAL RECOVERABLE METALS » DISSOLVED METALS |

COPPER LEAD ZINC COPPER LEAD - ZINC TSS

SAMPLE ID (mgfl) (mg/) (mg/) (mg/l) (mg/) (mg/l) (mg/])

CBY-IN122707GRAB 1.24 0.0303 0.490 0.655 0.0038 0.364 20

CBY-IN122707COMP1 1.40 0.0409 0.347 0.519 0.0036 0,254 27

CBY-IN122707COMP2 0.597 0.0164 0.196 0.389 0.0029 0.164 8.5
CBY-IN122707COMP3 0.578 0.0043 0226 0.493 <0.0020 0.203 45
CBY-OUT122707GRAB 0.0060 <0.0020 0.012 0.0047 <0.0020 0.010 <0.50
CBY-OUT122707COMP1 . 0.0073 <0.0020 0.012 "0.0064 . <0.0020 0.010 <0.50
CBY-OUT122707COMP2 0.0073 <0.0020 0.013 0.0067 <0.0020 0.012 - <0.50
CBY-OUT122707COMP3 0.0062 <0.0020 0.012 0.0052 <0.0020 0.010 <0.50
POE-OUT122707GRAB - 0.0102 <0.0020 0.078 0.0080 <0.0020 0.072 <0.50
POE.OUT122707GRABFD 0.0099 <0.0020 0.076 0.0078 <0.0020 0.068 <0.50
POE-OUT122707COMP1 0.0086 <0.0020 0.074 | 0.0061 <0.0020 0.068 <0.50
POE-OUT122707COMP1FD 0.0100 [ <0.0020 0.076 0.0064 <0.0020 0.073 <0.50




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-28 PAGE 2
REPORT DATE: 02/05/08
DATE SAMPLED: 12/27/07 DATE RECEIVED: 12/28/07
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA .
QA/QCDATA
TOTAL RECOVERABLE METALS DISSOLVED METALS |
QC PARAMETER COPPER LEAD ZINC COPPER LEAD ZINC TSS
(mg/h) (mg/l) - (mg/h (mg/l) (mg/h) (mg/l (mg/h
CAS NUMBER 7440-50-8 7439.92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA 220.2,200.7 EPA 239.2 EPA 200.7 EPA 220.2,200.7 EPA 239.2 EPA 200.7 EPA 160.2 -
DATE PREPARED 01/08/08 01/08/08 01/08/08 12/28/07 . 12/28/07 12/28/07
DATE ANALYZED 01/09,29/08 01/29/08 01/09/08 01/07,29/08 01/29/08 01/07/08 01/03/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE
SAMPLEID BATCH BATCH BATCH CBY-IN122707GRAB | POE-QUT122707COMPIFD| CBY-IN122707GRAB BATCH
ORIGINAL 0.0087 <0.0020 0.059 | 0.655 <0.0020 0.364 130
DUPLICATE 0.0088 <0.0020 0.059 0.656 <0.0020 0.364 130
RPD 1.72% . 'NC 1.02% 0.12% NC 0.03% 0.00%
SPIKE SAMPLE
SAMPLEID BATCH BATCH BATCH CBY-INI22707GRAB | POE-OUTI22707COMPIFD| CBY-IN122707GRAB
ORIGINAL 0.0087 <0.0020 0.059 0.655 <0.0020 0.364
SPIKED SAMPLE 0.0207 0.0133 1.15 1.66 0.0112 1.40
SPIKE ADDED 0.0125 0.0125 1.00 1.00 0.0125 1.00
% RECOVERY " - 96.08% 106.56% 109.30% 100.28% 89.76% 103.45% NA
QC CHECK
(mg/h)
0.0255 0.0252 1.04 - :0.962 0.0252 0.968 9.5
TRUE 0.0250 0.0250 1.00 1.00 0.0250 1.00 10
% RECOVERY 102.16% 100.88% 103.74% 96.17% 100.88% 96.82% 95.00%
BLANK <0.0020 |  <0.0020 ]|  <0.005 |  <0.0020 [ <0.0020 | <0005 | <0.50

RPD = RELATIVE PERCENT DIFFERENCE.

NA =NOT APPLICABLE ORNOT AVAILABLE,
NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED -
LABORATORY & CONSULTING SERVICES -

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-29 ' PAGE 1
REPORT DATE: 02/05/08 -
DATE SAMPLED: : 01/03/08 DATE RECEIVED: 01/03/08

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER

SAMPLES FROM TAYLOR ASSOCIATES - NMITA

CASE NARRATIVE

Sixteen water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested accordingr
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is
contained on the subsequent page. . '

SAMPLE DATA
! TOTAL RECOVERABLE METALS DISSOLVED METALS [ .
COPPER LEAD ZINC COPPER LEAD ZINC TSS
SAMPLE ID - (mgl) (mg/h) (mg/l) (mg/l) - (mg/l) (mg/l) (mg/l)
CBY-IN010308GRAB 0.732 0.0104 0.296 0.614 0.0046 0.286 2.7
CBY-IN010308COMP! 1.25 0.053 0.349 0.592 0.0050 0.287 . 17
CBY-IN010308COMP2 1.05 0.045 0.300 0.516 0.0045 - 0.252 16
CBY-IN010308COMP3 0.792 0.026 0.282 0.506 0.0041 0.248 8.5
CBY-OUT010308GRAB 0.0069 <0.0020 0.011 0.0060 <0.0020 0.010 0.83°
CBY-OUT010308COMP1 0.0046 <0.0020 0.007 0.0038 <0.0020 <0.005 <0.50
CBY-OUT010308COMP2 0.0024 <0.0020 0.007 0.0021 <0.0020 0.005 : <0.50
CBY-OUT010308COMP3 <0.0020 <0.0020 0.006 .<0.0020 <0.0020 <0.005 <0.50
POE-IN010308GRAB 0.160 <0.0020 0210 0.114 <0.0020 0.199 2.3
POE-IN010308COMP! 0.101 <0.0020 0.139 0.069 <0.0020 0.131 3.0
POE-IN010308COMP2 0.078 <0.0020 0.114 0.062 <0.0020 0.112 2.5
POE-IN010308COMP3 | 0.119 - <0.0020 0.148 0.094 - <0.0020 0.140 1.5
POE-OUTO010308GRAB 0.0053 <0.0020 0.077 0.0047 <0.0020 0.076 <0.50
POE-OUTO010308COMP1 0.0060 <0,0020 0.070 0.0047 <0.0020 0.060 <0.50
POE-OUT010308COMP2 | 0.0076 <0.0020 - 0.081 0.0074 <0.0020 0.069 <0.50
POE-QOUTO010308COMP3 0.0070 <0.0020 0.082 0.0064 <0.0020 0.078 <0.50




AQUATIC RESEARCH INCORPORATED ,,
LABORATORY & CONSULTING SERVICES

£ ' 3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: , TAY021-29 PAGE 2
REPORT DATE: 02/05/08
DATE SAMPLED: ' - 01/03/08 DATE RECEIVED: 01/03/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA
QA/QC DATA :
TOTAL RECOVERABLE METALS DISSCLVED METALS |
QC PARAMETER - COPPER LEAD- . ZINC COPPER LEAD . ZINC TSS
(mg/l) (mg/D) (mg/D) - (mgfll) (mg/l) _ (mg/l) (mg/l)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA2202,000.7 | EPA239.2 EPA2007 | EPA2202200.7| EPA239.2 EPA 200.7 EPA 160.2
DATE PREPARED - 01/09/08 01/09/08 01/09/08 . 01/04/08 01/04/08 .01/04/08 .
" DATE ANALYZED 01/10,31/08 | 01/10,31/08 01/10/08 01/11,31/08 01/31/08 01/11/08 01/09/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 | 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 = 0.005 0.0010 0.0010 0.005 - 0.50
DUPLICATE
SAMPLEID POE-OUTO010308COMP3 | POE-OUT010308COMP3 | POE-OUTO010308COMP3 | POE-OUT(10308COMP3 CBY-INOI0308GRAB POE-OUT01030_8COMP3 CBY-IN010308GRAB
ORIGINAL 0.0070 ©<0.0020 -0.082 0.0064 0.0046 0.078 2.7
DUPLICATE 0.0067 <0.0020 0.081 0.0066 0.0043 0.079 2.5
RPD 4.08%- NC 1.72% 3.23% 5.16% 0.51% 9.52%
SPIKE SAMPLE
SAMPLE ID POE-OUTO010308COMP3 FbE-OUTO]OJOSCOWJ POE-QUTO010308COMP3 | POE-OUTOQ10308COMP3|  CBY-IN010308GRAB PQE-OUT010308COMP3
ORIGINAL ' 0.0070 <0.0020 0.082 0.0064 0.0046 0.078
SPIKED SAMPLE 0.0199 0.0119 1.14 0.0195 0.0172 1.24
SPIKE ADDED 0.0125 . 0.0125 1.00 0.0125 0.0125 1.00
% RECOVERY - 102.80% 94.88% 105.88% 104.96% 101.28% 116.60% NA
QC CHECK
(mg/l)
0.0247 0.0246 1.06 0.0247 0.0246 0.974 9.6
TRUE 0.0250 0.0250 1.00 0.0250 0.0250 1.00 10
% RECOVERY 98.64% 98.40% '105.59% 98.64% 98.40% 97.43% 96.00%
BLANK <00020 |  <0.0020 | <0005 |  <0.0020 |  <0.0020 |  <0.005 | <0.50

RPD = RELATIVE PERCENT DJFFERENCE.

NA =NOT APPLICABLE OR NOT AVAILABLE,

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECT! ION LIMIT.

OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUTOF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED
' LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417.

CASE FILE NUMBER: TAY021-30 PAGE 1
REPORT DATE: . 02/07/08 '
DATE SAMPLED: ‘ 01/08/08 DATE RECEIVED: 01/08/08

- JFINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA

CASE NARRATIVE

Eight water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according to
EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is
contained on the subsequent page. :

SAMPLE DATA
| TOTAL RECOVERABLE METALS DISSOLVED METALS l

: . COPPER LEAD ZINC COPPER LEAD ZINC TSS
SAMPLE ID (mg/)) (mg/l) (mgfl) (mg/l) (mg/l) (mg/l) (mg/l)

CBY-IN010808GRAB 0.762 0.0186 0.238 0.461 0.0043 0.198 14
CBY-IN010808COMP1 0.791 0.0217 0.252 0.503 0.0045 0.223 7.8
CBY-IN010808COMP2 0.731 . 0.0171 0.249 0.517 0.0053 - 0.230 9.0
CBY-IN010808COMP3 0.829 0.0214 0.277 0.514 0.0058 0.234 8.5
CBY-OUTO010808GRAB 0.0036 - <0.0020 0.009 0.0036 - <0.0020 0.008 0.75
CBY-OUT010808COMP1 0.0038 <(.0020 0.007 0.0033 <0.0020 <0.005 0.50
CBY-OUT010808COMP2 0.0047 - <0.0020 0.007 0.0033 <0.0020 <0.005 0.83
CBY-OUT010808COMP3 0.0051 <0.0020 0.015 0.0037 <0.0020 0.009 0.83




AQUATIC RESEARCH INCORPORATED

T LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103 .
é PHONE: (206) 632-2715 FAX: (206) 632-2417
CASE FILE NUMBER: - TAY021-30 PAGE 2
REPORT DATE: 02/07/08
DATE SAMPLED: . 01/08/08 DATE RECEIVED: 01/08/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA
QA/QCDATA -
' TOTAL RECOVERABLE METALS DISSOLVED METALS
QC PARAMETER COPPER LEAD : ZINC COPPER "~ LEAD - ZINC TSS
: (mg/l) (mg/l) (mg/h) (mg/l) (mg/) (mg/h (mg/)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA 22022007 | EPA239.2 EPA200.7 | EPA2202,200.7 | EPA239.2 EPA 200.7 EPA 160.2
DATE PREPARED 01/14/08 01/14/08 01/14/08 01/09/08 01/09/08 01/09/08 . :
DATE ANALYZED 01/23,31/08 01/31/08 01/23/08 01/22,31/08 01/31/08 01/22/08 01/14/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 0.0010 0.005 0.50
'DUPLICATE
SAMPLEID " | cBY-OUTO10803COMP3 | CBY-OUT010808COMP3 | CBY-OUTO010808COMP3 | CBY-QUT010808COMP3 BATCH BATCH BATCH
~ ORIGINAL 0.0051 <0.0020 0.015 0.0037 <0.0020 0.121 7
DUPLICATE 0.0049 <0.0020 0.012 0.0041 <0.0020 0.113 72
RPD . 2.99% NC 19.26% 10.96% NC - 6:58% 1.40%
SPIKE SAMPLE
SAMPLE ID CBY-OUT010808COMP3 | CBY-OUTO010808COMP3 | CBY-OUT010808COMP3 | CBY-OUTO010808COMP3 BATCH BATCH
ORIGINAL 0.0051 <0.0020 0.015 - 0.0037 <0.0020 0.121
SPIKED SAMPLE 0.0158 0.0135 0.986 0.0181 0.0139 1.25
SPIKE ADDED 0.0125 0.0125 1.00 0.0125 0.0125 1.00 \
% RECOVERY 85.68% 108.24% 97.11% 114.80% 111.04% 112.97% NA
QC CHECK
(mg/)
0.0247° 0.0246 1.03 0.0247 0.0246 1.00 9.5
TRUE 0.0250 - 0.0250 1.00 0.0250 - 0.0250 1.00 10
% RECOVERY 98.64% 98.40% 103.10% 98.64% 98.40% 99.97% 95.00%
BLANK <00020 |  <0.0020 | <0005 | <0.0020 | = <0.0020 |  <0.005 <0.50

RPD = RELATIVE PERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE,

NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR=RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUTOF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED"

] LABORATORY & CONSULTING SERVICES
f 3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
é PHONE: (206) 632-2715  FAX: (206) 632-2417
CASE FILE NUMBER: TAY021-31 . PAGE 1
REPORT DATE: 02/08/08 o
|DATE SAMPLED: 01/09,10/08 DATE RECEIVED: 01/10/08

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA

CASE NARRATIVE

Eight water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is

contained on the subsequent page. -

SAMPLE DATA

| TOTAL RECOVERABLE METALS DISSOLVED METALS
COPPER LEAD ZINC COPPER LEAD © ZINC TSS
SAMPLE ID (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/) (mg/))
POE-IN010908GRAB 0.266 <0.0020 0.1%4 0.129 <0.0020 0.164 9.8
POE-IN010908COMP1 0.219 0.0020 0.143 0.081 <0.0020 0.121 7.5
POE-IN010908COMP?2 0.083 <0.0020 0.097 0.048 <0.0020 0.081 1.5
POE-INO11008COMP3 0.074 <0.0020 0.093 0.047 <0.0020 0.078 0.75
POE-OUT010908GRAB 0.0103 <0.0020 0.076 0.0072 <0.0020 0.067 0.75
POE-OUT010908COMP1 0.0087 <0.0020 0.070 0.0062 <0.0020 0.067 0.75
POE-OUT010908COMP2 0.0054 <0.0020 0.066 0.0044 <0.0020 0.058 <0.50
POE-OUT011008COMP3 0.0040 <0.0020 0.064 0.0034 <0.0020 0.062 <0.50




N

AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-31 PAGE 2
REPORT DATE: 02/08/08
DATE SAMPLED: 01/09,10/08 DATE RECEIVED: 01/10/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA
QA/QC DATA
TOTAL RECOVERABLE METALS DISSOLVED METALS |
'QCPARAMETER COPPER LEAD ZINC COPPER LEAD ZINC TSS.
' (mg/h) (mg/) (mg/h) (mg/T) (mg/l) (mg/1) (mg/)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA 220.2,200.7 |  EPA 2392 EPA200.7 | EPA220.2,200.7| = EPA 2392 EPA 200.7 EPA 160.2
DATE PREPARED 01/14/08 01/14/08 01/14/08 - 01/10/08 01/10/08 01/10/08
DATE ANALYZED 01/23/08,02/07/08 02/07/08 01/23/08 01/22/08,02/07/08 | 02/07/08 01/22/08 01/15/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE
SAMPLE ID BATCH BATCH BATCH POE; OMP! POE AB | POE-INO10908COMP1 BATCH
ORIGINAL 0.0053 . <0.0020 - 0.015 0.081 <0.0020 0.121 66
DUPLICATE 0.0051 <0.0020 0.012 0.077 <0.0020 0.113 63
RPD 5.00% NC 19.26% 4.92% NC 6.58% 4.65%
SPIKE SAMPLE
SAMPLEID . BATCH BATCH BATCH POE: OMP] POE AB | POE-INO10908COMP1
ORIGINAL 0.0053 <0.0020 0.015 0.081 <0.0020 0.121
SPIKED SAMPLE 0.0162 - 0.0137 0.986 1.19 -0.0137 1.25
SPIKE ADDED 0.0125 0.0125 1.00 1.00 0.0125 1.00
% RECOVERY . 86.88% 109.92% 97.11% 110.94% 109.28% 112.97% ‘NA
QC CHECK
(mg/)
0.0243 0.0248 1.03 0.974 0.0248 1.00 9.7
TRUE 0.0250 0.0250 1.00 1.00 0.0250 1.00 10
% RECOVERY 97.32% 99.16% 103.10% 97.42% 99.16% 99.97% 97.00%
BLANK <0.0020 | <0.0020 ] <0005 |  <0.0020 |  <0.0020 . [  <0.005 | <0.50

RPD = RELATIVE FERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE,
NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR = RECOVERY NOT CALCULABLE DUE TOQ SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

|

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

\ ‘ 3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-32 ' - PAGE 1
REPORT DATE: 02/07/08 : “
DATE SAMPLED: 01/14/08 DATE RECEIVED: 01/15/08

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA ' :

" CASE NARRATIVE .

Fifteen water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is
contained on the subsequent page. :

SAMPLE DATA
l TOTAL RECOVERABLE METALS DISSOLVED METALS : l
COPPER LEAD ZINC - COPPER LEAD . ZINC TSS
SAMPLE ID (mg/l) (mg/) (mg/) (mg/) (mg/l) (mig/l) (mgfl)
POE-IN011408GRAB 149 . 0.0177 0.429 0.137 <0.0020 0.214 40
POE-IN011408GRABFD 1.41 0.0180 0414 0.127 <0.0020 . 0.196 34
POE-IN011408COMP 0.287 0.0037 0.168 0.084 <0.0020 0.119 . 7.5
POE-IN011408COMPFD 0.256 0.0026 0.153 0.085 - - <0.0020 0.123 : 6.5
POE-OUT011408GRAB 0.012 <0.0020 0.127 0.010 <0.0020 0.120 1.5
POE-OUT011408 GRABFD 0.014 . <0.0020 0.122 0.011 * <0.0020 0:113 1.3
POE-OUT011408COMP 0.014 <0.0020 0.103 0.012 <0.0020 0.099 1.8
POE-OUT011408COMPFD 0.015 <0.0020 0.104 0.012 0.0032 0.101 1.5
CSR-IN011408GRAB 5.65 0.310 1.57 0.184 0.0037 0.513 178
CSR-IN0O11408COMP1 3T 0.240 1.16 0.105 . <0.0020 0.375 200
CSR-IN011408 COMP2 249 0.153 0.758 . 0.091 0.0022 0.320 104
CSR-OUTO011408GRAB 0.014 <0.0020 0.009 0.012 <0.0020 0.007 <0.50
CSR-OUT011408COMP1 0.176. 0.0098 0.097 0.015 ~ <0.0020 0.010 24
CSR-OUT011408 COMP2 0.081 0.0048 0.046 0.025 <0.0020 0.018 9.5
CSR-OUT011408COMP3 0.015 <0.0020 0.007 0.013 <0.0020 <0.005 <0.50




AQUATIC RESEARCH INCORPORATED

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-32 PAGE 2
REPORT DATE: 02/07/08
DATE SAMPLED: 01/14/08 DATE RECEIVED: 01/15/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER i
SAMPLES FROM TAYLOR ASSOCIATES - NMTA
QA/QCDATA
TOTAL RECOVERABLE METALS DISSOLVED METALS
QC PARAMETER COPPER LEAD ZINC COPPER - LEAD ZINC .TSS
_ (mg/]) (mg/l) (mg/l) (mg/l) (mg/l) (mg/) (mg/)
CAS NUMBER 7440-50-8 7439-921 | 7440-66-6 7440-50-8 7439-92-1 | 7440-66-6 NA
METHOD EPA 2202200.7 | EPA239.2 EPA200.7 |EPA220.2,200.7| EPA239.2 EPA 200.7 EPA 160.2
DATE PREPARED 01/21/08 01/21/08 01/21/08 01/15/08 01/15/08 01/15/08
DATE ANALYZED 01/20/08,0206/08 | 02/06/08 01/29/08 01/29/08,02006/08 |  02/06/08 01/29/08. 01/21/08
PRACTICAL QUANTITATION LIMIT 0.0020- 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 - 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE
SAMPLEID FOE-OUTO01148COMP | POE-QUTO011408COMP | POE-OUTO011408COMP | CSR-IN0O11408GRAB POE-IN011408GRAB CSR-IN011408GRAB | CSR-OUT011408COMP2
ORIGINAL 0.014 <0.0020 0.103 0.184 <0.0020 0.513 9.5
DUPLICATE _ 0.014 <0.0020 0.102 0.188 <0.0020 0.521 9.5
" RPD 0.72% NC 0.20% 1.94% . NC 1.68% 0.00%
SPIKE SAMPLE
SAMPLEID .~ POE-OUTO11408COMP | POE-OUTO011408COMP POB-OUTO11408COMP | CSR-INOI1408GRAB POE-IN011408GRAD CSR-IN011408GRAB
ORIGINAL 0.014 <0.0020 0.103 0.184 <0.0020 0.513
SPIKED SAMPLE -0.024 . 0.0103 1.14 1.17 0.0127 1.56
SPIKE ADDED 0.013 0.0125 -1.00 1.00 0.0125 1.00
% RECOVERY 81.12% 82.72% 104.15% 98.12% 101.60% 104.65% ‘NA
QC CHECK
(mg/)
0.0257 0.0256 0.980 . 0.948 0.0256 0.980 9.6
.TRUE 0.0250 0.0250 1.00 1.00 0.0250 1.00 10
~%RECOVERY 102.80% 102.40% 97.95% 94.76% 102.40% 97.95% 96.00%
BLANK 00000 | <00020 ] <0005 |  <0.0020 | <0.0020 |  <0.005 | <0.50

RPD = RELATIVE PERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE.

NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-33 PAGE 1

REPORT DATE: _ : 02/18/08 )
DATE SAMPLED: , 01/30/08 DATE RECEIVED: 01/31/08

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER®
ISAMPLES FROM TAYLOR ASSOCIATES - NMTA

CASE NARRATIVE

Six water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according to
EPA procedures. No difficulties were encountered in the preparation or analy51s of these samples. Sample data follows while QA/QC data is
contained on the subsequent page.

SAMPLE DATA
| TOTAL RECOVERABLE METALS DISSOLVED METALS |
3 COPPER LEAD ZINC COPPER LEAD ZINC TSS
SAMPLEID = (mgfl) - . (mg/l). (mg/l) (mg/l) (mg/l) (mg/l) - (mg/l)
CSR-INO13008GRAB 6.59 0.304 1.34 0.127 <0.0020 0.353 126
CSR-IN013008COMP! 4.60 0.225 1.09 0.109 <0.0020 0.339 124
CSR-IN013008COMP2 1.70 0.100 0.728 0.047 <0.0020 0.274 87
CSR-QUTO013008GRAB 102 0.453 5.08 0.0084 <0.0020 0.010 916
CSR-QUT013008COMP1 0.403 0.0215 0.168 . 0.0097 <0.0020 0.013 39
CSR-QUT013008COMP2 0.0114 <0.0020 0.015 0.0093 <0.0020 - 0.014 0.87




AQUATIC RESEARCH INCORPORATED

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715  FAX: (206) 632-2417
CASE FILE NUMBER: - TAY021-33 PAGE 2
REPORT DATE: 02/18/08 !
DATE SAMPLED: 01/30/08 DATE RECEIVED: 01/31/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA - )
QA/QCDATA
TOTAL RECOVERABLE METALS DISSOLVED METALS
QC PARAMETER COPPER LEAD ZINC COPPER LEAD ZINC TSS
' (mg/l) (mg/l) (mg/) (mgfl) (mg/l) (mg/h) (mg/l)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA -
METHOD EPA2202,200.7 | EPA 239.2200.7 | EPA200.7 | EPA220.2,200.7| EPA239.2 EPA 200.7 EPA 160.2
DATE PREPARED 02/12/08 02/12/08 02/12/08 02/01/08 02/01/08 "~ 02/01/08 ’
DATE ANALYZED 02/14,15/08 02/14,15/08 02/14/08 02/14,15/08 02/15/08 02/14/08 02/04/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE ‘
SAMPLEID CSR-OUTO13008COMP2 CSR'OUTOIBbOSCOMPl CSR-OUTO13008COMP2 | CSR-INO13008GRAB CSR-INO13008GRAB CSR-IN013008GRAB BATCH
ORIGINAL 0.0114 <0.0020 0.015 0.127 <0.0020 0.353 - 105
DUPLICATE 0.0129 <0.0020 0.015 0.137 <0.0020 0.345 107
©  RPD 12.31% -NC 0.00% 7.53% NC 2.12% 1.89%
SPIKE SAMPLE
SAMPLEID CSR-OUTO13008COMP2 | CSR-OUT013008COMP2 | CSR-OUT013008COMP2 | CSR-INO13008GRAB CSR-]NO]!DOBGRM‘! CSR-INO13008GRAB S
ORIGINAL 0.0114 <0.0020 0.015 0.127 <0.0020 0.353 ’
SPIKED SAMPLE 0.0224 0.0119 . 0.978 1.11 0.0119 1.35
SPIKE ADDED 0.0125 0.0125 1.00 1.00 0.0125 1.00
% RECOVERY 88.00% 94.88% 96.22% 98.27% 94.96% 100.08% NA
QC CHECK
(mp/) .
0.0259. 0.0261 0.980 0.964 0.0261 0.980 9.4
TRUE 0.0250 0.0250 1.00 1.00 0.0250 1.00 10
% RECOVERY 103.64% 104.48% 97.95% 96.38% 104.48% 97.95% 94.00%
BLANK <0.0020 |  <0.0020 | <0005 | <0.0020 |  <0.0020 | <0005 | <0.50

RPD = RELATIVE PERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE QUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 6322715  FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-34 ‘ PAGE 1
REPORT DATE: 02/20/08 : . ,
DATE SAMPLED: 02/06/08 DATE RECEIVED: 02/07/08

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER

SAMPLES FROM TAYLOR ASSOCIATES - NMTA

CASE NARRATIVE

Eight water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according
to EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is
contained on the subsequent page.

SAMPLE DATA
{ TOTAL RECOVERABLE METALS DISSOLVED METALS |
. COPPER LEAD ZINC COPPER . LEAD ZINC TSS
SAMPLE ID (mgf)) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) - (mg/l)
POE-IN020608GRAB 0.218 <0.0020 0.164 0.132 <0.0020 0.155 3.7
POE-IN020608COMP1 0.203 <0.0020 0.168 0.135 <0.0020 0.161 4.3
POE-IN020608COMP2 0.175 <0.0020 0.151 0.097 <0.0020 0.143 ' 4.5
POE-IN020608COMP3 0.122 <0.0020 0.145 0.092 <0.0020 0.134 0.75
POE-QUT020608GRAB 0.0186 <0.0020 0.050 0.0096 <0.0020 0.048 " 0.83
" POE-OUT020608COMPI 0.0084 <0.0020 0.066 0.0068 ~ <0.0020 0.048 0.67
POE-OUT020608COMP2 0.0050 <0.0020 0.046 0.0040 <0.0020 0.044 0.50
POE-OUT020608COMP3 0.0045 <0.0020 0.049 0.0029 <0.0020 0.047 <0.50




&

AQUATIC RESEARCH INCORPORATED

LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: TAY021-34 PAGE 2 . .
REPORT DATE: 02/20/08 ‘
DATE SAMPLED: 02/06/08 DATE RECEIVED: 02/07/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA
QA/QCDATA
- TOTAL RECOVERABLE METALS DISSOLVED METALS !
QC PARAMETER. .COPPER LEAD ZINC COPPER LEAD ZINC TSS
(mig/l) (mg/) (mg/l) (mg/l) (mg/l) (mg/l) (mg/)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA220.2200.7 | EPA239.2 EPA200.7 |EPA220.2,200.7{ EPA239.2 EPA 200.7 EPA 160.2
DATE PREPARED 02/12/08 02/12/08. 02/12/08 02/07/08 02/07/08 . 02/07/08
DATE ANALYZED 02/14,18/08 02/18/08 02/14/08 02/14,18/08 02/18/08 02/14/08 02/11/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010 0.0010 0.005 0.50
DUPLICATE
SAMPLEID . BATCH BATCH BATCH BATCH BATCH BATCH | POE-OUTG20605COMP3
ORIGINAL 0.0085 <0.0020 0.015 0.127 - <0.0020 0.353. <0.50
DUPLICATE 0.0080 <0.0020 0.015 0.137 <0.0020 0.345 <0.50
RPD 6.54% NC 0.00% 7.53% NC 2.12% NC
SPIKE SAMPLE
SAMPLE ID BATCH BATCH BATCH BATCH BATCH BATCH
ORIGINAL 0.0085 <0.0020 0.015 0.127 <0.0020 0.353
SPIKED SAMPLE 0.0205 0.0107 0.978 1.11 0.0112 1.35
SPIKE ADDED 0.0125 0.0125 1.00 1.00 0.0125 1.00 .
% RECOVERY 95.60% 85.60% 96.22% -~ 98.27% 89.52% 100.08% NA
QC CHECK '
(mg/])
0.0248 0.0247 0.980 0.964 0.0247 0.980 9.5
TRUE 0.0250 0.0250 .. 1.00 1.00 0.0250 1.00 10
% RECOVERY 99.28% 98.64% 97.95% 96.38% 98.64% 97.95% 95.00%
. BLANK <0020 |  <0.0020 | <0005 | <0.0020 [ <0.0020 | <0005 | <0.50

RPD = RELATIVE PERCENT DIFFERENCE,
NA =NOT APPLICABLE OR NOT AVAILABLE. .
NC=NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR =RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE 0UT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

' Steven Lazoff
Laboratory Director




- AQUATIC RESEARCH INCORPORATED .
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715 ~ FAX: (206) 632-2417

|CASE FILE NUMBER: TAY021-35 PAGE 1
REPORT DATE: 02/20/08 » ‘ ’ .
DATE SAMPLED: 02/08/08 DATE RECEIVED: 02/09/08

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA .

CASE NARRATIVE

Eight water samples were received by the laboratory in good condition. Samples for total recoverable metals analysis were digested according to
EPA procedures. No difficulties were encountered in the preparation or analysis of these samples. Sample data follows while QA/QC data is

contained on the subsequent page.

SAMPLE DATA
| TOTAL RECOVERABLE METALS - - DISSOLVED METALS ’
COPPER LEAD ’ ZINC COPPER LEAD ZINC TSS
SAMPLE ID (mg) G .__(mgh) (mg/) (mg/) (mg/) (mg/)
CSR-INO20808GRAB 357 0.149 1.04 0.149 <0.0020 0.160 188
CSR-IN020808GRABFD 337 0.153 1.01 0.161 <0.0020 | 0.164. 202
CSR-IN020808COMP1 2.71 0.137 0885 0.181 <0.0020 0.227 138
CSR-IN020808COMPIFD 2.64 0.138 0.863_ | 0.185 <0.0020 0.229 140
CSR-OUT020808GRAB 2.76 0.138 1.03 0.0090 | <0.0020 0.014 256
CSR-OUTU20808GRABFD 0.732 0.0455 | 0.290 0.0109 <0.0020 0.010. 84
CSR-OUT020808COMPI 0.153 0.0080 0.068 0.0123 <0.0020 0.011 58
CSR-OUT020808COMPIED 012 | 0.0074 0.063 0.0135 <0.0020 0.012 56




AQUATIC RESEARCH INCORPORATED
' LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417 -

CASE FILE NUMBER: TAY021-35 . PAGE 2
REPORT DATE: 02/20/08 -
DATE SAMPLED: 02/08/08 ‘DATE RECEIVED: 02/09/08
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM TAYLOR ASSOCIATES - NMTA :
QA/QC DATA .
TOTAL RECOVERABLE METALS DISSOLVED METALS |
QC PARAMETER . COPPER LEAD ZINC COPPER LEAD ZINC TSS
(mg/l) (mg/) (mg/) (mg/l) _{(mg/l) (mg/h) (mg/l)
CAS NUMBER 7440-50-8 7439-92-1 7440-66-6 7440-50-8 7439-92-1 7440-66-6 NA
METHOD EPA 220.2,200,7 | EPA 239.2,200.7 EPA 200.7 EPA 220.2,200.7 EPA 239.2 EPA 200.7 EPA 160.2
DATE PREPARED 02/12/08 02/12/08 02/12/08 02/05/08 02/09/08 02/09/08
. .DATE ANALYZED 02/14/08 02/14,18/08 02/14/08 02/14,18/08 02/18/08 02/14/08 02/13/08
PRACTICAL QUANTITATION LIMIT 0.0020 0.0020 0.005 0.0020 0.0020 0.005 0.50
DETECTION LIMIT 0.0010 0.0010 0.005 0.0010° 0.0010 0.005 0.50
DUPLICATE
SAMPLE ID BATCH CSR-OUT020808COMPIFD | CSR-OUT020808COMPIFD BATCH CSR-OUT020808COMPIFD BATCH BATCH
ORIGINAL 0.142 0.0074 0.063 0.127 <0.0020 0.353 5.5
DUPLICATE 0.146 0.0073 0.065 0.137 <0.0020 . 0.345 5.0
" RPD 3.06% 1.36% 3.15% 7.53% NC 2.12% 9.52%
SPIKE SAMPLE
SAMPLE ID BATCH CSR-OUT020808COMPIFD | CSR-OUT020808COMPIFD BATCH CSR-OUT020808COMPIFD BATCH
ORIGINAL 0.142 0.0074 0.063 0.127 <0.0020 0.353
SPIKED SAMPLE 111 - 0.0208 1.05 1.11 0.0112 1.35
SPIKE ADDED 1.00 0.0125 1.00 1.00 - 0.0125 1.00
— - —--- % RECOVERY~ — | — 97.29% —|——106:96% 98.90% —|-—-98:27%—|-—-89.52% -~ -| —100:08% - - NA
QC CHECK
(mg/l)
0.964 0.0247 0.980 0.964 0.0247 - 0.980 9.3
TRUE 1.00 - 0.0250 1.00 1.00 0.0250 1.00. ~ 10
% RECOVERY 96.38% 98.64% 97.95% 96.38% 98.64% 97.95% 93.00%
BLANK <0.0020 |  <0.0020 -] <0005 | <0.0020 |  <0.0020 |  <0.005 | <0.50
RPD = RELATIVE PERCENT DIFi’ERENCE.
NA=NOT APPLICABLE OR NOT AVAILABLE, .
NC =NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

Submitted By:

Steven Lazoff
Laboratory Director




Appendix C. Chain of Custodjés !







@

NMTA Boatyard Study - Automated Sampling: Chain of Custody Record
&

Chain of Custody Record

Laboratory: Aquatic Research Inc., 3927 Aurora Ave. N, Seattle, WA 93103 206-632-2715 Analyses Requested
* {Consultant Contact: éarln Milesi, Taylor Associates, 206.267.1408 3l ol =
.|NMTA Contact: Dean Shayghnessy Page { of | g ; :
Sampling Personnel: 55 g Case !-‘ile# *‘“E -g -g .
i3 o I = £ o
Turnaround Requirements: g % g % 3 : 2
__48hour __7day _X_ Standard £ ol | B 2|8
- €t w] E| B B 21 2l 8
‘ dEEEEEEE
ttem] . Sample ID Date Time* | Grab/Comp| Lab ID | Matrix | Other} * ’
1|CBY-IN112607GRAB 11/26/2007 16:45|Grab Sw XXX XX X ix
2/CBY-OUT112607GRAB 11/26/2007 17:07{Grab swW T X XIXI XX X[X
3|CBY-IN112607COMP! 11/2612007 16:48| Comp sSwW TIX XX x| X]|x]x
4|CBY-IN112607COMP2 11/26/2007 17:45{Comp SW TIX| X X|X]|XIX]X
5|CBY-IN112607COMP3 11/26/2007 13:45|Comp SW TIX]I XXX X X[X
6|CBY-QUTI12607COMPI 11/26/2007 17:09)Comp Sw TIX X X[ X] X[ XX
7|CBY-OUT112607COMP2 11/26/2007 18:09|Comp SW TIX[ XX X|X]X|{X
8|CBY-OUT112607COMP3 1112612007 19:09|Comp SW XXX | X[ X[ X]|X
9 ' ' -
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
* Time first subsample taken for compoasite samples.
Relinquished by: Received by: | Relinquished by: Received by:
Printed Name:| T3 BER & S . EESHD . : i
Signature:] /Y. AL e 2 :
Affiliation:| ./TAVER ASCCUNTE S el
Date:|~ jiJ27/6F - ] /7TZEF
Time: IR L
Miscellaneous Notes:
“195 [b"] B‘\’\s V\cr‘r \ﬂ"u-’ﬁv&t"Gi Lhari Caf\m,g ' 1 C%P‘Z . Cm/&,ﬂ»"%

Taylor Assaciates, Inc.

revised: 11272007

NAEA Sample COX



Chain of Custody Record et

NMTA Boatyard Study Automated Samphng Chain of Custody Record

Laboratory: Aquatic Research Inc.. 3927% Aurora Ave. N, Seattle, WA 98103 206-632-

2715 Analyses R
Consultant Contact: Carla Milesi, » Taylor Associates, 206.267.1408 3! ol
. INMTA Contact: De*mSh'luvhnessy . Pagelof___ ?, t ﬂ
- |Sampling Personnel: l’Y\\\tb\ Case File# 3l 3| =
Turnaround Requirements: g § § § (-: : S
__48houwr __7day X Standard 5 SIS
. 2lo| 3 3| 2| 8| 5| B
' - - JEEEHEHEEE
item Sample ID Date Time* | Grab/Comp | Lab ID | Matrix | Other | ’
108  NHZSOFGRAB [5[o11 2 |GRAS SW U] £ o] e [ K
2CE - NS P [Whisle 1446 [comp s LR oo | ] o] |
3ICHY - iNH2SOFCOMP U3 (o3 15493 | com P SO LA Al vel 2l ]
BN N 30FO0 1402 el ledd [ cas @ SO LR [ o2 [ <] e
SICEN-CUTAIRRORAD [ Wiklow 1565 |GaAs &0 LR Aot | o] o] o] 2]
6| C8Y -CulA 2503 oM |V 28]l 10T |ronie 22 R e S
7B et xS a2 slo W0 = | coni P L0 T Y O P o o
BV -CUTINRCF @M 26X 136 romiP bBuw N2 o s e o |
9 -
10
1
2
13
4]
15
16}
17
13
19 '
20
- 2]
)
23l
24
1‘Tunclasrsul:s:amplemkenfa- COITIp(KI(CSﬂmplS.}: : ‘_ )
: - Relmqulshed by: ’ Received by: - o Relinquished by: Received by:
__ Printed-Name: (;(LF\CL (\/\)\t‘i\ S ATl SEFT_
B —-’A‘ . ) ) ~ Az
Date 11727 /D‘-:i-' /7 /7¢7/4"'3
Time:| — Jj2S lp. e
Miscellaneous Notes: .
Taylar Assaciates, Inc. " i

revised: 14452007 N NMTA COC




NMTA Boat‘yal‘d Study - Automated.Sampling: Chain of Cu

Laboratory: Aquatic Research Inc., 3927 Aurora Ave. N, Seattle. WA 98103 206-632-

2715

~

4

Chain obc ustody Record

stody Record

Analyses R,
. |Consultant Contact: Carla Mﬂcs?.T:\_\'lorz\ssocinlcs,206.267.l408 2 sl o= Lo
NAMFA Contact: Dean i?"";l" eSSy Page | of | 1Y B
';pling Personnel; k Casce File# o ? ? g
Turnavound Requirements: : g ’ g %% 2 E :I:
l ——A8houwr _ 7day X Standard '?;: = % -g %
cSlal B/ 8| B 8| 8| 2
: sle|l el &l & 8 2
item - Sawple ID Date - liine* ] Grab/Comp | Lab ID [ Matrix Other | *
- LCBY - ISITERARED | 11267 1200 |Gk, = LIX XXX XXX
—2[CRY- 12 1367CRmE 121367 |/36Y |G R LIXIXI XX XX
LB T INREGIOWED [ 2363130 F |cgmmp G UXT ALAL XA XX
—4CRY~IN 121367 Copnp 123CHRoTF |cemp ey PIALXLALX A ATA
S RY-ouT (3HOMPED_111367]30 7 Cor P Spo XA XXX ALY
6/CRY-a,T 121207 Comp \UBHI22 7 (s P o L XIX XY [ XX
_ 2B -ouv 12126 7GRARED 2120%325 |Gy S XX Y] X
_SCBYoT1213676RAR iz 3en i3z o Greh < LXIX XXX X X
_OPCE-INI230FGRAR 1121368 )25/ |Gwmb ™, VXXX XXX R
OPE-1012)30 7Pl [12126% 357 | fyraf s LR TXTXT XXX [ i
U POEII2136 7P 2. 171367157 ] | comp 5 XX XXX T
_DPCE e 12307 CRAR 12B8H /Yo | o S | VXXX XIX
A POE 6o 1230 Fcooadl | 128207 (820 L TIX I X XXX [AX
14POE-0UT 721 367-(pen®2 [IZIZBFYZIL] | 7 omP 4w |- XXX TXIXIX X
DASPE wuT 1236 7 0mPS 12Re¥ 07 | somf Sw LIXAX | K] X x 1X
M6LR 00)2136 7 GRAR  [12120H1/S9 | form S/ X IX XA X Y
ANCRN zi307 Corel 1236757 | S XXX XX X TR .
ABCBRN ez lomer 121201757 [ fop [ LIXIX XXX XX
OISR -iNV2 \362080gs [1213CHRET | gump Sw LAUX XXX A —
VSR 01 213076088 1120387222 | 1 cals = ALARXE X XXX
| 2SS R-wM21302c0mp) 1213632294 Cowng ™) XK XX XX X .
12/ Renul 12:1R01P 212 B5HI32Y | cownp o i XXX X X ol ik
SRS ROUT 121367 (ovaf 312 1260 p1] | ComD XY, LXK X XXX _ ) !
24 . .
" Time s Subgaa taken for compesitssanil H Low Volume SAWMPLES ! PLEASE FRICRITIZE. rctalg L
= Relinguished by: Received by: Relingquished by: Received by:
Printed Namey e v\ R < ooy S AHECS e
Signature:) 7. _—% 7 S =
Affliation: b/ 7402 ASSec/aTES Kh‘?iy
Date:} 22 /19 IENIL A= x
Time:| f72 "—/Ii/;z - L. ,;;_,;;..::{J

Miscellancous Notes:

Taylor Associates. Inc.

revized: 1121572007

NATA COC



@

NMTA Boatyard Study - Automated Sampling: Chain of Custody Record
&

Chain of Custody Record

Laboratory: Aquatic Research Inc., 3927 Aurora Ave. N, Seattle, WA 93103 206-632-2715 Analyses Requested
* {Consultant Contact: éarln Milesi, Taylor Associates, 206.267.1408 3l ol =
.|NMTA Contact: Dean Shayghnessy Page { of | g ; :
Sampling Personnel: 55 g Case !-‘ile# *‘“E -g -g .
i3 o I = £ o
Turnaround Requirements: g % g % 3 : 2
__48hour __7day _X_ Standard £ ol | B 2|8
- €t w] E| B B 21 2l 8
‘ dEEEEEEE
ttem] . Sample ID Date Time* | Grab/Comp| Lab ID | Matrix | Other} * ’
1|CBY-IN112607GRAB 11/26/2007 16:45|Grab Sw XXX XX X ix
2/CBY-OUT112607GRAB 11/26/2007 17:07{Grab swW T X XIXI XX X[X
3|CBY-IN112607COMP! 11/2612007 16:48| Comp sSwW TIX XX x| X]|x]x
4|CBY-IN112607COMP2 11/26/2007 17:45{Comp SW TIX| X X|X]|XIX]X
5|CBY-IN112607COMP3 11/26/2007 13:45|Comp SW TIX]I XXX X X[X
6|CBY-QUTI12607COMPI 11/26/2007 17:09)Comp Sw TIX X X[ X] X[ XX
7|CBY-OUT112607COMP2 11/26/2007 18:09|Comp SW TIX[ XX X|X]X|{X
8|CBY-OUT112607COMP3 1112612007 19:09|Comp SW XXX | X[ X[ X]|X
9 ' ' -
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
* Time first subsample taken for compoasite samples.
Relinquished by: Received by: | Relinquished by: Received by:
Printed Name:| T3 BER & S . EESHD . : i
Signature:] /Y. AL e 2 :
Affiliation:| ./TAVER ASCCUNTE S el
Date:|~ jiJ27/6F - ] /7TZEF
Time: IR L
Miscellaneous Notes:
“195 [b"] B‘\’\s V\cr‘r \ﬂ"u-’ﬁv&t"Gi Lhari Caf\m,g ' 1 C%P‘Z . Cm/&,ﬂ»"%

Taylor Assaciates, Inc.

revised: 11272007

NAEA Sample COX



@

NMTA Boatyard Study - Automated Sampling: Chain of Custody Record
&

Chain of Custody Record

Laboratory: Aquatic Research Inc., 3927 Aurora Ave. N, Seattle, WA 93103 206-632-2715 Analyses Requested
* {Consultant Contact: éarln Milesi, Taylor Associates, 206.267.1408 3l ol =
.|NMTA Contact: Dean Shayghnessy Page { of | g ; :
Sampling Personnel: 55 g Case !-‘ile# *‘“E -g -g .
i3 o I = £ o
Turnaround Requirements: g % g % 3 : 2
__48hour __7day _X_ Standard £ ol | B 2|8
- €t w] E| B B 21 2l 8
‘ dEEEEEEE
ttem] . Sample ID Date Time* | Grab/Comp| Lab ID | Matrix | Other} * ’
1|CBY-IN112607GRAB 11/26/2007 16:45|Grab Sw XXX XX X ix
2/CBY-OUT112607GRAB 11/26/2007 17:07{Grab swW T X XIXI XX X[X
3|CBY-IN112607COMP! 11/2612007 16:48| Comp sSwW TIX XX x| X]|x]x
4|CBY-IN112607COMP2 11/26/2007 17:45{Comp SW TIX| X X|X]|XIX]X
5|CBY-IN112607COMP3 11/26/2007 13:45|Comp SW TIX]I XXX X X[X
6|CBY-QUTI12607COMPI 11/26/2007 17:09)Comp Sw TIX X X[ X] X[ XX
7|CBY-OUT112607COMP2 11/26/2007 18:09|Comp SW TIX[ XX X|X]X|{X
8|CBY-OUT112607COMP3 1112612007 19:09|Comp SW XXX | X[ X[ X]|X
9 ' ' -
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
* Time first subsample taken for compoasite samples.
Relinquished by: Received by: | Relinquished by: Received by:
Printed Name:| T3 BER & S . EESHD . : i
Signature:] /Y. AL e 2 :
Affiliation:| ./TAVER ASCCUNTE S el
Date:|~ jiJ27/6F - ] /7TZEF
Time: IR L
Miscellaneous Notes:
“195 [b"] B‘\’\s V\cr‘r \ﬂ"u-’ﬁv&t"Gi Lhari Caf\m,g ' 1 C%P‘Z . Cm/&,ﬂ»"%

Taylor Assaciates, Inc.

revised: 11272007

NAEA Sample COX



Chain of Custody Record et

NMTA Boatyard Study Automated Samphng Chain of Custody Record

Laboratory: Aquatic Research Inc.. 3927% Aurora Ave. N, Seattle, WA 98103 206-632-

2715 Analyses R
Consultant Contact: Carla Milesi, » Taylor Associates, 206.267.1408 3! ol
. INMTA Contact: De*mSh'luvhnessy . Pagelof___ ?, t ﬂ
- |Sampling Personnel: l’Y\\\tb\ Case File# 3l 3| =
Turnaround Requirements: g § § § (-: : S
__48houwr __7day X Standard 5 SIS
. 2lo| 3 3| 2| 8| 5| B
' - - JEEEHEHEEE
item Sample ID Date Time* | Grab/Comp | Lab ID | Matrix | Other | ’
108  NHZSOFGRAB [5[o11 2 |GRAS SW U] £ o] e [ K
2CE - NS P [Whisle 1446 [comp s LR oo | ] o] |
3ICHY - iNH2SOFCOMP U3 (o3 15493 | com P SO LA Al vel 2l ]
BN N 30FO0 1402 el ledd [ cas @ SO LR [ o2 [ <] e
SICEN-CUTAIRRORAD [ Wiklow 1565 |GaAs &0 LR Aot | o] o] o] 2]
6| C8Y -CulA 2503 oM |V 28]l 10T |ronie 22 R e S
7B et xS a2 slo W0 = | coni P L0 T Y O P o o
BV -CUTINRCF @M 26X 136 romiP bBuw N2 o s e o |
9 -
10
1
2
13
4]
15
16}
17
13
19 '
20
- 2]
)
23l
24
1‘Tunclasrsul:s:amplemkenfa- COITIp(KI(CSﬂmplS.}: : ‘_ )
: - Relmqulshed by: ’ Received by: - o Relinquished by: Received by:
__ Printed-Name: (;(LF\CL (\/\)\t‘i\ S ATl SEFT_
B —-’A‘ . ) ) ~ Az
Date 11727 /D‘-:i-' /7 /7¢7/4"'3
Time:| — Jj2S lp. e
Miscellaneous Notes: .
Taylar Assaciates, Inc. " i

revised: 14452007 N NMTA COC




NMTA Boat‘yal‘d Study - Automated.Sampling: Chain of Cu

Laboratory: Aquatic Research Inc., 3927 Aurora Ave. N, Seattle. WA 98103 206-632-

2715

~

4

Chain obc ustody Record

stody Record

Analyses R,
. |Consultant Contact: Carla Mﬂcs?.T:\_\'lorz\ssocinlcs,206.267.l408 2 sl o= Lo
NAMFA Contact: Dean i?"";l" eSSy Page | of | 1Y B
';pling Personnel; k Casce File# o ? ? g
Turnavound Requirements: : g ’ g %% 2 E :I:
l ——A8houwr _ 7day X Standard '?;: = % -g %
cSlal B/ 8| B 8| 8| 2
: sle|l el &l & 8 2
item - Sawple ID Date - liine* ] Grab/Comp | Lab ID [ Matrix Other | *
- LCBY - ISITERARED | 11267 1200 |Gk, = LIX XXX XXX
—2[CRY- 12 1367CRmE 121367 |/36Y |G R LIXIXI XX XX
LB T INREGIOWED [ 2363130 F |cgmmp G UXT ALAL XA XX
—4CRY~IN 121367 Copnp 123CHRoTF |cemp ey PIALXLALX A ATA
S RY-ouT (3HOMPED_111367]30 7 Cor P Spo XA XXX ALY
6/CRY-a,T 121207 Comp \UBHI22 7 (s P o L XIX XY [ XX
_ 2B -ouv 12126 7GRARED 2120%325 |Gy S XX Y] X
_SCBYoT1213676RAR iz 3en i3z o Greh < LXIX XXX X X
_OPCE-INI230FGRAR 1121368 )25/ |Gwmb ™, VXXX XXX R
OPE-1012)30 7Pl [12126% 357 | fyraf s LR TXTXT XXX [ i
U POEII2136 7P 2. 171367157 ] | comp 5 XX XXX T
_DPCE e 12307 CRAR 12B8H /Yo | o S | VXXX XIX
A POE 6o 1230 Fcooadl | 128207 (820 L TIX I X XXX [AX
14POE-0UT 721 367-(pen®2 [IZIZBFYZIL] | 7 omP 4w |- XXX TXIXIX X
DASPE wuT 1236 7 0mPS 12Re¥ 07 | somf Sw LIXAX | K] X x 1X
M6LR 00)2136 7 GRAR  [12120H1/S9 | form S/ X IX XA X Y
ANCRN zi307 Corel 1236757 | S XXX XX X TR .
ABCBRN ez lomer 121201757 [ fop [ LIXIX XXX XX
OISR -iNV2 \362080gs [1213CHRET | gump Sw LAUX XXX A —
VSR 01 213076088 1120387222 | 1 cals = ALARXE X XXX
| 2SS R-wM21302c0mp) 1213632294 Cowng ™) XK XX XX X .
12/ Renul 12:1R01P 212 B5HI32Y | cownp o i XXX X X ol ik
SRS ROUT 121367 (ovaf 312 1260 p1] | ComD XY, LXK X XXX _ ) !
24 . .
" Time s Subgaa taken for compesitssanil H Low Volume SAWMPLES ! PLEASE FRICRITIZE. rctalg L
= Relinguished by: Received by: Relingquished by: Received by:
Printed Namey e v\ R < ooy S AHECS e
Signature:) 7. _—% 7 S =
Affliation: b/ 7402 ASSec/aTES Kh‘?iy
Date:} 22 /19 IENIL A= x
Time:| f72 "—/Ii/;z - L. ,;;_,;;..::{J

Miscellancous Notes:

Taylor Associates. Inc.

revized: 1121572007

NATA COC



@

Chain of Custg> Record

NMTA Boatyar d StUdy Automated Samphng Chain of Custody Record

Laboratory: Aquatic Research Inc.. 3927 Auror Ave. N, Seattle, WA 98103 206-632-

2715 ) Analyses Requested
Consultant Contact: thl\hlesn,Ta)lorA\ssoc,a‘es 206.267.1408 2| al =
NMTA Contact: Dean Sh‘luohnessy Page \ of | M EAR
Sampling Personnel: £, YY) 1€5) Case File#t % g :a:i
o @ 3| 3| &l =
Turnaround Requirements: § g g g % ; ;
—48hour _ 7 day XTStand‘lrd g " ; % ; _;. _;' ;E,
- HEEEEEEE
item Sample ID Date Time* | Grab/Comp | Lab ID | Matrix | Other | *
LCAN-INTAN GRAS [i2fia] o) 14711 |G epB S VI oa o [ o o2 T2
2L8 N1 COMP | I NS0 |comn P =S VP | o] o] e e el
31CeN- IN SN CernfZIH TS O [Carn P S V| < v <] o5
4Cey- iNIZIGOem?3 N AN 9 [comP = V| <] s e s e e 2
SCeN - CUTEAN CRABIUAIN 20F |G ARG | <Lo V[ e [ [ o [ hed o4
SLE--CUT\L IS 0o i R2ials) $5\O  com P LT (N Ll L pos s ooy
TCPN-CUTI ACom Pl nlﬁlo‘; S0 |[Comy Cvo V| | [ [oe [ o2 [
SCHY-ST ASSICem?B a1 1010 |rom ¢ =N £ | o] oo o foe [ ]
IPOENILIGE GRAB a5 [ul, & AR S® ] R o [ | <ot he (o
10IP0E. - INRAGGTICOMP | IHAIS) iguie [Com P S RS PSPPIy v
P - iN\LIGeICe? Lt alslq us [romP. SO NS e Vi fvd
12IPee - iN121%eeme 3 [ialsl 346 [comP LD VX be [ [5e [ ]e [oe
LPOE - UTRSIGRAB I N0 | CeAR Suo Ve [ o] v oe | o
14iPog ~CuT iGN L HARTI06 [ rau P S el el [ ] e
15 Pbi,fLu‘\’\’L\chﬂCDx‘r\Pl—lL{ﬁU']%Qg CamP S E S e L
16 Pce T \Geeme M 905 |fom P S Ve [ e e [ [
17
18
19
20
21
22
23
24
* Time of first successful subsampte taken for composite samples,
Rel"‘qlﬂshed by: Received i)y: Relinquished by: Received by:
Printed Name: Y [ )/ & ) .
Signmm’e: 7 @%‘L"S : g)//(\s/a
Afiiliation: TR = e £
Date} 1% /i4 /o7 12/ 17 [oF
Time: I1SDE ! l,fa'x ]

iMiscellancous Notes:

Taylor Assaciates. Inc.

revised: 1241972007

NMEA COK*



Chain of Custody xecord

NMTA Boatyard Study Automated Sampling: Chain of Custody Record

Laboratory: Aquatic Research Inc., 3927 Aurora Ave. N, Seattle, WA 98103 206-632-

2715 Analyses R
Consultant Contact: Carla Mllesl,T'l)lorAssociates, 206.267.1408 3l o =
NMTA Contact: DeanSh'lughnessi' Page\ of 1 g ; E
Sampling Personnel: & &S Case File#t -g g -g
L4 ¥ b =
Turnaround Requirements: g’ § E § (--s) E S
__48hour __7day _&Standard % gl | 2| 2 3
- clw| S| E| €| g| 2] 2
- dEEHEEEEE
item Sample ID Date Time* | Grab/Comp | Lab ID | Matrix | Other] #*
LCBN-IN 1LT101GRAR izl 1811 | Gras =35 i | <] <o [or |52 2]
2By - INTI0Cm? L |2 b 1819 [ Come SW LA A o o]
sce-iNiznsIcome2 [Hi ol 16 | comp W L o] e o#] 2 e A
ALY - N2 com P 3 [ ] VU o SLO Ut el o] o ] 21 4]
5€8Y-0uT 122001 GRAR [thrlo| 2% |6 | =R 12 EEm
s£a4-axTIZ20 el [thalo Is4D [Conne SLO LA 14 | A A A
7(BN-owr 122790comeL [ n o iR [Covne SW || ot | ] 2| ]
8 IEBY-OUT 12290 K ormeD [H o 1140 lcoynyp | SW [ B e Kl P R
9[PeE -cur 122 I AR | thnis] B0 | Gvaib =id o o [ A
10|pee -ovFingoaiec)| Huilmn| 609 |orab |- Fao £ [ L ]
_tilpog-curpnmcomel [Phhlolic o [come | SUD| 1 L] ve o bt ]
e | _2lppe- ournanen et E0 e 151D | Come. D A A A ol e
O N P R L ;
‘ Sri -
15!
16] K
17 :
18] :
19 §
20
21
22
23
24
* Tin;eofﬁlst ful sub ple taken for r i samples ; :
Relmqulshed by . . Recelved by: Relinquished by: Received by:
Printed Name:| { our Lew YA VIS U/E/(_ AhG /Cﬂ"LFf{ 4}
Signature: / ,44,&, -/ ‘/( o -/ (%.4;1 (;,jtfﬁ
** Affiliation: B
Date: m‘uz(o T A ' . /,? ;Ls/- 7
Time: [0S 0.5t

Miscellaneous Notes:

. B
Taylor Associates, Inc. revised: 121972007 NMTA COX°




O

Chain of (Qo’dy Record

NMTA B'oatyard Study - Automated Sampling: Chain of Custody Record -

Laboratory: Aquatic Research Inc.. 3927 Aurora Ave. N, Seattle. WA 98103 206-632-

2715 i Analyses R d
nsulfs utact: Carla Milesi, Taylor Associs 206., = =
NAITA Gt ey vt i | o1& 8
SnmplingI’ersnnncl:_t’ . [11) i&_&__“aj Case File# ? ? %
gl 8| & = e
Turnaround Requi ents: g % % g g § ﬁ
— A8 hour __ 7day ,AStandard '% | e = 2| 2| 2
clwl €| 8| § 8| 38| 3
' JEEEEE
ilem Sawple ID Date Time* | GrabiComp | Lab ID | Matrix | Other | * .
LCB{-INOICZRGRAR | 315 [Aod [Cravs e XA [ [ o] o]
208 -[NOW0ZoRCOMP) |31y |01 Coemp SW LA v 2 (2|
;L8N -mlo0%omP2 |3[s [106Y [Comp SW L{Xsel it lvilee] e -
1|CN- 01030k come3| '3 15 (1o [Comgp ) st |se sz [s2loe (52 [ 2
SEBN-ouTOV0208GRAR IR | 425 | rals S| | Vs |52 [ s[5z 3L Ive
sCRN-ouTor030% convw] |2 [¢ | 9277 Comp SO VI o Y | o2 2] o]
TC8Y- o 010%0% comp2 ' [3( 5 (1027 Comnp S\ 1% [se e [ w2 ]3¢ [
sceN-ouT ook eomed | 13 ]8 | 1W 2N (omp SO VDL |ve o2 | 2] ol yelae
9|PoZ-1NGI0%0BG RAB nly |ANS |Grals SW AR
10[PoE— INo1O30%ComPl '3 ls | AV |Comp SWO | [ 1] 54 98] 54| ve] pefse|
11|POE - 1N o1030% Comp2] (3] | lo1S Comp S| VoA o8] 54 | o wif ve 5]
12|Pog - INCIo30RComP3 |3 | 3 | WS [Comp SW | 5| o2 |0k o2 |9t | we| pif
13/Pog -ouTo V0305 GRAB |\ 4 [v | 420 [Grab SW 5 s o2 we| 25t [ va]
14/Pog -euT oro36 ¥ torPl ' [3 (%[ 43\ |Coimp SWw S e e
15|Pog -ouTo 100k conmfl. ' 3 Ik [1031 [Comp S ke e e e e e
16{Pe ~ouTe1 030k compd) (3% [ 13T [Comyp SW | [0 o2ot | o2 52| o2 | 3]
17 )
18
12
20
21
»
o
24
+ Ti;n(‘,l:!sfs_:l_}'smilpfc taken for compasite samples. .
T Relinquished by: . Received by: - — Relinquished by: Received by:
Printed Name:} { Vol 6y 185, S AN gL
Signature: L';')/’";-{f:’;_ .«";:Lé('m_‘ =
Affiliation: A A L, -
Date: WEY/S / /J/ﬁd)
Time: 157230y 7 FE 3D
Miscellaneous Notes:
Taylor Assaciates. Inc. reviseds 1171572007

NMTACOC



O

/

Chain of Custody Record

NMTA Boatyard Study - Automated Sampling: Chain of Custody Record

-Laboratory: Aquatic Research Inc., 3027 Aurora Ave. N, Seattle, WA 98103 206-632-

2715 Analyses Requesied
Consultant Contact: Carla Milesi, Taylor Associates, 206 267.1408 sl 2] =
NMTA Contact: Dean Sh.\uOhneSS) Page of_‘_ 3 i.] E
Sampling l"ersonncl AL Case Filed 2| B B
s| 8l B| 2| 2| =
Turnaround Requirements: § % g E L-,;) E -[-Q,:
__48hour __7 day XStandard £ 2| &) | 2| | 2
=l w B E| 8] 8 8] 8
| — slele| el d a8
item Sample 1D | Date | Time* | Grab/Comp | Lab1D | Matrix | Other] = '
HLRY-TNOY ¢ 842 | by 2N LD XX X
zm«I@Mmp | Lowp XN 1] 5] 21X X ¢ <]
3CRY-T H2 Q W LIX B XA XX XX
_ 1 RY-INGIO 1042 | (o LW VX I 1X1 X I 13¢| X
s BY-GIATAal6¢ AR | caln LW U b | XXX | x|
s|LBY-OAT ’ sw LI [ X | X I3 1 X1 <]
7/ RY -1 2 1065 { o HW LI |3 X > x| ¢
_8 "t NO5 ¢ Y L X XX X[ X[ X
9 ; s
10 B
1
12 -
13 :
14 '
is )
16
i7
18 .
19 '
20
21 :
2 :
23
24
* Timc of first s, ful sut ple taken for
Relinquished by: chl\ ed by: | Relinquished by: Received by:
_Printed Name:} /5 0y 70y [rebpesid ildr}'ll“ (AL OM (f‘a\ :
Signature:| _ s A . 2 /] 7 R
Affiliation: G,
Date:] /7L /A€ T ILICY
Time: 1y F {1

Miscellaneous Notes:

Taylor Associates, Inc.

revised: 121972007

NMTA COC




O

NMTA Boatyar d Study Automated Sampling: Chain of Custody Record

Laboratory: Aquatic Research Inc.. 3927 Aurora Ave. N, Seattle, WA 98103 206-632-

Chain of Cﬁsw()ly Record

2715 An:xly.su"
Consultant Contact: Carla Milési,Taylur.—\ssociates,206.267.1408 3| 2| =
NMTA Contact: Dean Shaughnessy . Pageiof_l_ -?, T, ﬁ
{Sampting Personuet: €- Y1 1€ Case File# 8| 58| 5
Turnavound Requigements: &‘:'1 g 3 3| 2l Ble
__48bhour __ 7day A Standavd g gl el 5 3 2
: ‘ HEIEEEEEE
°lE| = | & 8| & &)
item| - Sample ID Date Time* | Grab/Comp | Lab 1D | Matrix | Other } .
1| POC-INOIOYOEGRAB [1/qleg (2221 |[&RAR SWw i1x |2 2] selse]se]se
2|lpoe-INoloVoscome i = Jor|2222 i P oW LXK e o) 52 seloe
__3pog - INoo%w comP2. o [o%)2 32} |cotdP S Lot e e 32l ve| e
1lPoe-INo ot come3 |'io o602 | |coriP SW 1] %]l x| ¢ we %
5|POE-ouTo 1098 G RAB | [t8]2237) [ rAB ) VXX X[
__blpeg-ouroictpkcomttl [ ]ow|223% [cotaf 4D 13X % x|
_1lpee-ourrorcAsk comeL 4 ot 235 [cori? D L X o] e[ %
8|Po€ -ouToirco¥come3 |10 68003 oM P S \ XX K| s (s %%
9
_tg|
11
12
13 _ -
14
135
16 /
17
18
19
N
21
n
23
24
*® Time of first s I subsample taken for p )
%l';x’,‘_guishet[j by: pu [ Received by: Relinquished by: Received by:
Printed Name: L Lo, ] £51, S CANEL IO/
Signature:| / 2 le /I/ (e - - Mf/:}éﬁ?
Alfiliation: x| JAELE
Date: t/in/o< 1//)/&/?
Time: {{SD /5D y

Miscellaneous Notes:

Taylor Associa

tes, Inc.

Tevised: 121972007

NMTACOC
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NMTA Boatyard Study - Automated Sampling: Chain of Cu

N

N

-
Chain of Custo

Laboratory: Aquatic Research Inc.. 3927 Aurora Ave. N, Seattle, WA 98103 206-632-
2715

’d{/ Record

stody Record

Consultant Contact: Carla Milesi, Taylor Associates, 206.267.1408

NMTA Contact: Dean Shaughnessy

Page { of |

Sampling Personnel: _ TCrR R G Case File#

Turnaround Req uirer_ncnts:
__48 hour __ 7 day _A\_Stnndm'd v

]

item

Sample ID

Date Time* Grab/Comnp

_Total Recoverable Pb

TSS

Matrix | Other

Dissalved Pb
Dissoived Zn

fRE-INCIHOZGEAR

oifigfed 1487 | GRIR

= ( # containers

4_\; | -

Analyses Requested

[><| Dissolved Cu

S Iy b-’"b( l>< Total Recoverahle Zn

O CR - jpeE 14630 vnp .

eidezlidbde |ewmp

T | e as
SRA0: G503 e a2 |cfafer]IBYHE | cond

_BESR -cornyies R AR
130 S &~ TT1 R (raRd
X| _HKS 8 - soptifgancndd

clifoslidds |crag

ci%—’i,/\?‘? TS99Z. | Lovad

1
2PoiE /A e3¢ RAE €y o1 ol 1929 |pRig H1lx j(L
~3PeE ALY ORERMP _bylules /900 |omp 111 % XXX
_HPeE - e 1] 08cevap £ ke Jesfoslfd10  |ceimd X | { X
SIRE Uit CRAR pili[88l/7/ 24 | GRAR 4 XXX
—S{POE OUTCU 1 68 CANSED bfsifesf Y 24| ceng X X & [x
N EoorousioB cei®  eifpifogll 9257 |rewne INFEES
_BPCE" L nilties (e PED |oifkpsgl 725 |roonp A X ‘
S SRoiNciioR e AR lofufa| 1939 | ceaR 9 XX Ix
L RIX X
Al
X
X

cififosd 1542 | copuy

P T Lo P P e e Xb<><><>< (<< Toral Recoverable Cu

[ e DI [ [ [ P ST o X,
DA PSR IS 2 AT 150 [ D 5

bbb [

P g P>

A
.

D . [0 [ P [, D [l 152 B, B [, .3

1518 R ~evtoiiciogcoints |elfpsfoe {642 | Covnt ¥ X
16 -
17
A3
19
20
21
23
24
* Time of first ple taken for pl ,ﬁ\i iouo UCLUYME. PLERSE FP fc,i’(:ri;?' “ia ETALE |
Relinquished by: Received by: : Relinquished by: Received hy:
Printed Name:| {20 £ZP L S AL NS :
Signature:|  Ze Al S
Affiliation:| AT DT
Date:} 71/i5/os v 1 (7?3
Time: l{’-f{z% r i# 7%

Miscellaneous Notes:

Taylor Associates, Ine.

revised: 12192007

NMTA COC



o . O S

Chain of Custody Record

NMTA Boatyard Study - Automated Sampling: Chain of Custody Record

Laboratory: Aquatic Research Ine., 3927 Aurora Ave, N, Seattle, WA 98103 206-632- °

27135 ’ Analyses R
Consultant Contact: Carla l\lilesi,Ta}'lorAssocinkes, 206.267.1408 3| af =
NMTA Contact: Dean Shiaughnessy ' 'Pnge_\_of_l_ g Z 2
Sampling Personnel: Case File# || 81 2
Turnaround Requirements: @ § § § g = B
—48hour __ 7day _XStandard £ HEI IR
. - Elw| € 5| E( 8] 2] ¢
| JEEEEEEE
item Sample ID Date Time* | Grab/Comp | Lab ID | Matrix] Other]
1| CSR-IN 013008 GRAB [ 1helvg| 20UZ |GR2AB ) Uittt el ofe
F | _2L6R- N 0166 o Pl I[3ofo5 2643, [COMP Swo Ve 52 lse |t nif o
5 | _3CSR-INOBDLICOMPZ (30 |48 2158 |Com Sw i [X%] 2| | 5| 5 vad s
1CSR -oUToideo kb RAB! 16 bt 2 122 G pAS Sto 15 1% |32 | itefse]si | 2
5CSR -ouroihookcome | 3ole¥(2 205 [ComP | oo V[ [5¢ | e 52 (3¢ [ve]e
65 -ouxDi300¥ comir. T30h¥|2225 |romP Sw | Jicie | e i25efse [ e
—7{PO%-OET 0136086 0AB |Vio/ow 1931 |GaAB ) U |5 (5[5 [ e [5afsa
__8|Po® -ouTn i300%comd] aolow | 1937 |covap ) [ fve i seipd i i (52
9
10
il
12
13
14}
15
16
17
E]
19
20
24
2 -
23
24 .. . .
"Tim.corl‘ns(suc-:.:ssfulsubsamplumkcu for composite samples, Al F.Or‘ gwb,_s Lp/ LszD \)Olw PY"t C"Y-‘—RS&-— W’MS
: Re_linquishe'd by: . Received by: ) ) Relinquished by: Received by:
Printed Name:| [ a0 ol DA%, <, AL S D
Sianature: whs A feqs s
Affiliation:] —TAL ' ' At g
Date:} 1224 {05 . ‘30703
Time: 1530 . isbo

Miscellancous Notes:

] . i . ) NMA GO
Taylor Associates. Inc. revised: 161972007 . -
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Chain of Custvay Record

; NMTA Boatyard St’udy - Automated Sampling: Chain of Custody Record

i Laboratory: Aquatic Research fnc.. 3927 Aurora Ave. N, Seattle, WA 93103 206-632-

2715 . Analyses Requested
‘ Cousultant Contact: Carla Milesi. Taylor Associates, 206.267.1408 =5 ol o=
NMTA Countact: Dean Sh:uwhngsiy B Pnge_L of__L ?, 5 j
Sampling Personnel: : 11851 Cuse Fite# 3 3 é
= £l b T
. 2 9| 9| =] a) =
‘ Turnaround Requirements: g g % § &_-.f ; ::::]
! A8 hour __ 7 day _XStnndm'd ‘% = 2= z i z
. Olel &l &) =| A & &
| ftem Sample 1D Date Time™ | Grab/Comp | Lab ID | Matrix | Other]
HPOE-INC2LOR ORAB [ 2/6/% [ 2109 |Gral | Sto X [ ve) ] 52 ] 2] e
_2|PeE-INOItenitomel [2/6/% (210 | Comp 5w HEIP2 A PN - L
_3|POR-IN O10o0R Comed [ M6 1R 2269 [Ceoming SWw ) [ 52 )52 | 2| 2 s 1
_ilPoe-~NowBromes [Hb/R 36 | Comy %) | [5]xc | 32] 2| 5252 i<
- 3|Pos-tir oa0leche RAB 2/0/8 212 [Grals Sw LI lse |52 | sefse sz .
_SPor-tirTormLerempl [Flelt 2125 [Comg | |swo L x| x|se |2 £ 2 T
_ I crotteceime2 tlel g [2225 |Comp . |sw 1| | e || se | el 325
_ 3PPog-tit oLoitemed 6B 2325 | Comp S0 1|3 | selse |52 v s o] NN
o o il
| Sl - _
ML R S
A L
13 - I
S| O JE—
15
16 1 BN
: B EEN . L ] _
24 ’
‘ " Vi of fiest successful subsample taken for compusits samples,
Reccived hy: Relinquished by: Received by:
e Printed Name:| {0 5. AR LS OB . ) ] -
_____ Signature:{ / _/5?,%.‘/ _ e
B Alfiiation: c A : :
e Date: TS o .
Thne: T e

Miscellancous Notes:

N N . NALEA o
Tavlor Asseciates, Inc. el 1219.2007 : -
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Chain of Cu@y Record

- NMTA Boatyar d Study - Automated Sampling: Chain of Custody Record

.LaBoralory: Aquatic Research Inc.. 3927 Aurora Ave. N, Seattle, WA 98103 206-632-

2715

Analyses Requested

%9

2 week THT

Taylor Associates, Inc.

revised: 12/19/2007

Consultant Contact: Carla Milesi, Taylor Associates, 206.267.1408 = ol =
NMTA Contact: Dean Shaughipssy. Page 1 of | PR
Sampling Per 1: C- _'nfgs‘ Case File# é z| 3 .
- o 3 %3 =2l a =
i Turnaround Requirements: g % % '% :‘ % i
8 hour __ T-day AStandard :‘g Rl e %2 2
slul E| S| E| 2| 8| 8
_ : B EEEHEEEE
) © SamplelD Date “Time* | Grab/Comp | Lab ID | Matrix | Other] # . :
CSR-INOZOSRGRAR [2is 5 | 1Ny GrAB Sw VI foe e be o e [
csR-innefsogeensrd Rfsly (N3 lcend Sw 1]t 5o o] o] 5efse [
2~ I comer 2 4’ _Cormp W 1| se]sese|oefic] e
CSE - INCLEES CornatFl 2/ [B 1747 [comp Sw 1 24 selsefve [re [se [
(SR-oUTO S GRAB 2isls- | i) |6RAB Sto U seloe 2| e[
£Se -ournronsecRAFD el Md] mRAB Swo 1 [oe [y Joe [or [oe oe [oe
1058 -ouroreRthesmel. (Hels (1YY Pamf S V|2 [oe ok |ve (32 (ot :
CoR-suTatostkCmpl A HelE (Y |comP sw oot oe e o (32
* Time of st succssu ubsample ken o composiesamples. gy wmpples W/ lows volume Prievitize medals
Relingnished by: . Received by: Relinquished by: Received by:
Printed Name:| (" Avlo. YWYy ES AMAML PV GABGMSAL
Signature: y { g i Jdo /A
Affiliation:] “7A{ . P
Date:| 2715 /35 QG [ oY
Time: FG25 Jr3C "
Miscellaneous Notes: -

NMTACOC



Appendix D. Field Datasheets







Storm Data Sheet - NMTA Boatyard Study
SAMPLING SET-UP o y

Date/Time: b 107 __ Staff: i, 4% Weather: OV
,—\ Site: C/B\/ Inflow Rate: "~} O 6*{3 v j :
s ) Inlet Qutlet
Calibrate sample volume? ‘ ‘ N b
Botties Labeled (e CSR-Inl, CSR-In2, etc) - il N7
Clean bottles/lids off? (YIN) - Y N
Back{lush sample lines? (Y/N) N Y
Drain DI from line? (see back side for details) M/% K}/ ’A/
Check sample line connections? - Y Y
Check clock? | b Y : ,
Review Program? (seesite spsciﬂcs‘iilee;.tforprogrannning deiails) B \/ . yr i S .
Internal Field Duplicate? N Il : .
Test distributor arm (Y/N) y ’ N4 - -
Sampler off? Y Y
BOATY ARD COORDINATIONSAMPLER INITIATION
"Date/Time: "hwlon >0 Staft. L Weather:  Pramp
Boatyard Staff:  SVeuv-e A
Raining at site?: j : Pumps rumung" \/ . _
Inlet Qutlet
Program Staried? (YN 1645 J1fefert 164 F X
Notes: ‘ n . b
7 \SAMPLE COLLECTION : '
"l\.-.,/) Date/Time: / 77 /()7 J1:64 Staff: Q@/ JR Weather:  Sonny’
: Inlet - Outlet -
Grab Time: 1G4S ///z_é_/o:;L 703 N/Zé/c 7
Grab Volume: , ' eop LooD |
Composite 1: Begin Time T otz ¥ (@ 1648 |lot 17 8H #2 (1769)
# of subsamples collected? 12 of 12 12 ot1T .
missed aliquots? (eg. #2, #7,#9) £NO N
: approx. volume 70 The Brim ~ - 7590 £oll
Composite 2: Begin Time: (3o 12 B4 #20 1745 | Lokt 1) 98 (120 c{\
# of subsamples collected? 126412 12 0812 ’
missed aliquots? (eg. #2, #7, #9). AN O N0
approx. volume : T re el 15%e
Composite 3: Begin Time: . ot 17 84 Y @lgjg ot 12 e\ EH (190 9)
# of subsamples collected? ' {268 12 1 212
missed aliquots? (eg. #2, #7, #9) NO N O
approx. volume Ts e \ordmn 7590
Any sampler/logging errors? ** ADD Ao
Field Duplicate Grab Time: N0 Ao
_|Field Duplicate Grab Volume: : WO A0
Field Duplicate Composite: Begin Time 1 8YQ AJ O
# of sample collected '
L) missed aliquots? ,
- o approx. volume g
Data download? (Y/N) | DO _lwd |
Sampling report saved? (Y/N) NO IN] 0

** If sampling errors record on back side. .
Taylor-Associates, Inc.- - = - -~ - : . : - . . NMTA Datasheet




Draining DI from line: o l' | “ o ae

-CSR: :
In: Backfiush line with DI. Detach quwk connect at inlet collection pomt Allow DI to drain out ef Ime
Reattach quick connect.  ° : »

_Out: Backflush line with DI. No need to drain DI from sample line.

POR: S o :
Tn: Backflush line with DI Detach quick connect at inlet colléction point (PVC "Tee"). Detach-sample line - -
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump twbing, THEN . - = -
reattach quick connect at inlet sample collection point. N
Out: Backflush line with DI. Detatch quick connect at oulet collectlon point (PVC "Tee") Allow DI 1o
drain out of line. Reattach quick connect.
CANAL:
In:
Out:

Taylor Associates, Inc. , ' ) NMTA Datasheet
11/15/2007 . Storm Data Sheet




Storm Data Sheet - NMTA Boatyzird Study

SAMPLI'NG SET-UP

Date/Time: 1:/27/0; )2 6o Staff Rga IR

‘Weather: SuV\V\"?

approx. volume

— Site: (R Y Inflow Rate: 10 (> @™
| -") Inlet vOutlet
Cahbrate sample volume? N D nNO
Bottles Labeled (eg CSR-inl, CSR-In2, etc) NES A
Clean bottles/lids off? (Y/N) YES MES
Backflush samplé lines? (Y/N) NE'S NE S
Drain DI from line? (see backside for details) NO o
Check sample line connections? Nes Vel o
{Check clock? . ‘ TES €5
Review Progiam? {see silc specific s]xeét for programming details) B Ywt K \{6’ S
Internal Field Duplicate? - — _
Test distributor arm (Y/N) MES &S,
Sampler off? Yeb Yes -
BOATYARD COORDINATION/SAMPLER INITIATION . '
Date/Time: !V o507 MWD  stafff  Crv) Weather: Y CeAiaang
Boatyard Staff: Caiad Q-
Raining at site?: Pumps running? \’/ .
- Inlet Outlet
Program Started? (Y/N) \/ Y
Notes:
7 SAMPLE COLLECTION
/. Date/Time: !l [2°1 |67 C‘]\]S/ staft. KB (Qrv]  Weather:' SUM/V\A/[]
Inlet Qutlet
Grab Time: (R L= ) 1565,
Grab Volume: A \[—’-('\ 00 ) |
Composite 1: Begin Time. Hde \507)
# of subsamples collected? | o 17
missed aliquots? (eg. #2, #7, #9) NOG AL
approx. volume o L0 A
Composite 2: Begin Time: R \ O]
# of subsamples collected? s | oL
missed aliquots? (eg. #2, #7, #9) oA VAL

(‘)L//—(':\A/U s

Composite 3: Begin Time: W43 \67 1
# of subsamples collected? - \ -
missed aliquots? (eg. #2, #7, #9) VAN Vennae
approx. volume Okk - %\A,U QM.
Any sampler/logging errors? ** ~N o No
Field Duplicate Grab Time: N [ W / 2%
Field Duplicate Grab Volume: W} s )
Field Duplicate Composite: Begin Time N T A
# of sample collected N l I
missed aliquots? N | i
approx. volume N A N/
Data download? (Y/N) ™~ N
Sampling report saved? (Y/N) I\\ ~/

i samplinf7 errors record on back side.

__NMTA Datasheet




Draining DI from line:

CSR:
In: Backflush line W1th DI Detach quick cennect at inlet collection. pomt Allow DI to dram out of hne :
. Rea‘ftaoh quick connect. : :
Out: Backflush line with DI No need to drain DI from saraple line. .

POE: : : ' '
In: Backfliush line with DI Detach qmck connect at inlet collection point (PVC "Tee“) De’cach smple line -
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN -

- reattach quick connect at inlet sample collection point.

Out: Backflush line with DI. Detatch- -quick connect at oulet collection point (FVC "Tee") Ailovv DI to :

* drain out of line. Reattach quick connect.
CANAL: '
In:
Out:

'Taylor Associates, inc.
11/16/2007

NMTA Datasheet
Storm Data Sheet
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AU

Storm Data Sheet -

~SAMPLING SET-UP -

NMTA Boatyard Study

Date/Time: ”/90\ / o) 6]30 Staff: CVV\ (Lé Weather: % p. Cl(/u—dvl

N Site: (A \'/ Inflow Rate: 7~ O (3\) O~
o ' Inlet Outlet
Calibrate sample volume? N A
Bottles Labeled (eg CSR-Inl, CSR-In?, etc) \/ : )’
Clean bottles/lids off? (Y/N) v 7
Bacldflush sample lines? (Y/N) ' V \/ _
Drain DI from line? (see back side for details) I\} l\)
Check sample line connections? \/ Y
Check clock? V \/
Review P rogram? (see site specific sheet for progra;nming details) ‘>/ : ' \/
Internal Field Duplicate? ‘/ 5'/
Test distributor arm (Y/N) N Y
Sampler off? y Y
BOATYARD COORDINATION/SAMPLER INITIATION )
Date/Time: 1213l 1255 Staff: Cry Weather: . Cnnm o b
Boatyard Staff: Y ' S
Raining at site?: Z Pumps runmng? }/
' Inlet Outlet
Program Started? (Y/N) \/ : )’
Notes: CrY) Lot ka ke A dodmadt gt U, L ¥ S g
AMPLE COLLECTION
~~"" Date/Time: 12 I 7z 4:30 suft KRB, I8 Weather: (o u_d{'}/
‘ Inlet Qutlet
Grab Time: 2A3 2 13:0% | 12/abz 3225
Grab Volume: . OK. OK -
Composite 1: . Begin Time : 12/1n/0% 13:0F | 12/ 6% 12023
# of subsamples collected? 12 12,
missed aliquots? (eg. #2, #7, #9) -
approx. volume @ Y QK

Composite 2: Begin Time:

# of subsamples collected?
missed aliquots? (eg. #2, #7, #9)
approx. volume '

Say e

Composite 3: Begin Time:
# of subsamples collected?
missed aliquots? (eg. #2, #7, #9)

\\//

\

-
approx. volume / \ - \ -
Any sampler/logging errors? ** . N N ’
Field Duplicate Grab Time: 12/13/6% 13:04 4 /l /ne /3: 75
Field Duplicate Grab Volume: OK l 0K
- |Field Duplicate Composite: Begin Time v 1243/0% - 1302 | 12/3/0% 1322
’ _ # of sample collected 12 /2
) missed aliquots? — —
approx. volume HK AK:
] N

\H;-Qlﬂ L}-\J vy

2 laad 2 LSZ0N)
: Y

Sampling report saved? (Y/N)

** If sampling errors record on back side.

" “Tavlor Associates. Inc. ~

- -NMTA-Datasheet:




Draining DI-from line:

CSR: .
In: Backflush line with DI. Detach quick connect at ihlet collection point. Allow DI to drain out of line.
Reattach quick connect.

Out: Backflush line with DI, No need to drain DI from sample line.

POE: - < : :
Tu: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI'to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point: '
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to
drain out of line. Reattach quick connect.

CANAL:
In:
Out:

Taylor Associates, Inc. . ) NMTA Datasheet
11/26/2007 } : Storm Data Sheet
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Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP -

Date/Time: /Z/Ll/df 4 AIA Staff: KE J.E

‘Weather:

( [/’;c/(d/y

site:  (L[RY Inflow Rate; _~ {() 31 Bm
’ . Inlet Qutlet
Calibrate sample volume? N N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) Y N
Clean bottles/lids off? (Y/N) Yy b4
Backflush sample lines? (Y/N) Y Y
Drain DI from line? (see backside for details) N Y
Check sample line connections? Y Y
Check clock? y Y
Review Pr ogram? (see site specific sheet for programming details) Y \/
Internal Field Duplicate? N N
Run diagnostics/Test distributor arm (Y/N ) b Y
Sampler off? Y 4
BOATYARD COORDINATION/SAMPLER INITIATION
Date/Time: 12-[12 lom 730 Staff. IS Weather: Qabw\/wue
Boatyard Staff: __ —_ ' Q
Raining at site?: i Pumps running? N
Inlet Qutlet -
Program Started? (Y/N) . Y v
Notes:  Jp5  Loewmt —to <ide e Seecd S erss
SAMPLE COLLECTION '
) Date/Time: ‘\’L} 12 [O’) VL20 gpaff . S0 Weather:  Q@utL e sT
Inlet QOutlet
Grab Time: V2l lon e [V 2halon 80%
Grab Volume: ol ~-Lonr | & Ut nd
Composite 1: Begin Time 24l 8D lie o D
# of subsamples collected? 172 v 2
missed aliquots? (eg. #2, #7, #9) D @
approx. volume oV o¥-
Composite 2; Begin Time: 121alon &7z iqjoy Q1D
# of subsamples collected? \ 2 "2
missed aliquots? (eg. #2, #7, #9) @ (5
approx. volume ol O
Composite 3: Begin Time: ' = lon v [1IZhalo (01D
' # of subsamples collected? 2 2.
missed aliquots? (eg. #2, #7, #9) 2 &
approx. volume N o
Any sampler/logging errors? ** N N
Field Duplicate Grab Time: T
Field Duplicate Grab Volume: - .
Field Duplicate Composite: Begin Time ~._ e . e
# of sample collected ~_ ~._
missed aliquots? T~ N
approx. volume ,/

= If samplmg errors record on back side.

TavlorAssociates; Inc, =~

© ~“NMTA Datasheet -~ - -




Draining DI from line:

“CSR:
In: Backflush line with DI. Detach quick connect at inlet collection pomt Allow DI to drain out of line.
Reattach quick connect.
Out: Backflush line with DI. No need to drain DI ffom sample line.

POE: :
In: Bdckflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. AllowDI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to
drain out of line. Reattach quick connect.

CANAL:
In: Backflush line with DI No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, Inc.
11/29/2007

NMTA Datasheet

Qtnrm Nats Chant
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Storm Data Sheet - NMTA.Boatyard Study

SAMPLING SET-UP- - ALBO - - S e s e
Date/Time: 12/ 19 { 071  staff SD Weather: 2V Ca$ -
) sie: CHB \/ Inflow Rate:__~ \O S Py _
Inlet : Outlet
Calibrate sample volume? N \/
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) \/ N/
Clean bottles/lids off? (Y/N) v Y
Backflush sample lines? (Y/N) v b
Drain DI from line? (see backside for details) N/ N LA
Check sample line connections? vy o N/
Check clock? Y Y
Review Program? {see site specific sheet for programming details) - \/ y
Internal Field Duplicate? N N
Run dlagnostlcs/Test distributor arm ( Y/N) \/ Y
Sampler off? ‘/ \/
BOATYARD COORDINATION/SAMPLER INITIATION .
Date/Time: _|'2-/27/071@?°  Staff. Ty Weather: o inpo (
Boatyard Staff: . S =ard : 4 :
. Raining at site?: ~/ Pumps running? \/
. Inlet Outlet
Program Started? (Y/N) Y \/
Notes: v '
N
SAMPLE COLLECTION ,
’ Date/Time: |242%/07 ®1S  smfr &M Weather: C- \-m’k@w{
: : Inlet Outlet
Grab Time: Lizalen 1S\ [l X
Grab Volume: O ot
Composite 1: Begin Time 212 01lon 1919 [\l euns
# of subsamples collected? [ - {2
missed aliquots? (eg. #2, #7, #9) g )
approx. volume (}’Lw WE.E /{::)'i{,
Composite 2: Begin Time: 2halo) 6N 1220 lo7 G4
“# of subsamples collected? 472 | 2-
missed aliquots? (eg. #2, #7, #9) @’ @/
approx. volume oLl DIC
Composite 3: Begin Time:" / 12200 M 2[00y do
# of subsamples collected‘7 |72 =
missed aliquots? (eg. #2, #7,#9) - A Q - ¢
approx. volume / oL« Al oM
Any sampler/logging errors? ** N D No
Field Duplicate Grab Time: —
Field Duplicate Grab Volume: — T ,
Field Duplicate Composite: Begin Time / ' P
) # of sample collected /
- missed aliquots? -~
approx. volume il e

* If samphnfr errors record on back side.

- “Taylor-Associates; Ing:- - == - = - = o s s

- ~“NMTA Datasheet




Draining DI from line:

CSR‘:" . — - - . - - ... . - - - < o— . - - . - -
In: Backflush line with DI. Detach quick connect at inlét collection point. Allow DI to drain out of line.
Reattach quick connect.
" Out: Backflush line with DI. No need to drain DI from sample line.

POE: ‘
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point.

Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee") Allow DIto
drain out of line. Reattach quick connect.

CANAL:
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush'line with DI. No need to drain DI from sample line.

Taylor Associates, inc. -
11/29/2007

NMTA Datasheet

Qtnrm Nata Chant
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.~ -Taylor-Associates; InC..—~ -~ -~ -~

Storm Data Sheet - NMTA Boatyard Study

Date/Time: |Z/Z<Z/0'P g% Staff. M Weather: Cl(/kd\,! [ LD i wel Y
Site: (. E\{ Inflow Rate:
’ Inlet Outlet
Calibrate sample volume? ‘ N - N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) v/ Y
Clean bottles/lids off? (Y/N) \/ Y
|Backflush sample lines? (Y/N) ) ‘7/ \/
Drain DI from line? (see backside for delalls) \/ 7
Check sample line connections? Y 7/
Check clock? N Y
Review Program? (see site speific sheet for programming details) \/ ’\/
Internal Field Duplicate?” I\I N
Run diagnostics/Test distributor arm (Y/N) N \/ :
Sampler off? N y
BOATYARD COORDINATION/SAMPLER INITIATION -7
Date/Time: \/ > / D&  Staff: ) Weather: QD"L‘”M/\\O
Boatyard Staff. . S+euf : , 4
Raining at site?: 7 - Pumps running? \/
. Inlet OQutlet
Program Started? (Y/N) ‘ . ' \[ \/
Notes: . '
/éAMPLE COLLECTION : ' .
Date/Time: )[og _ \29S __ Swmff  CrOD Weather: W~ Canin
. Inlet * Qutlet
Grab Time: \[2 Jog 904 2 ]0g 25
Grab Volume: ' O~y 04 o\
Composite 1: Begin Time \|z ) oF S0 |12y 921
' # of subsamples collected? \ 2 ‘ V2
missed aliquots? (eg. #2, #7, #9) @ sl
approx. volume. : o -4 0y oY
Composite 2: Begin Time: iz leg \ood [Vi2 o 1027
# of subsamples collected? \2- |2~
missed aliquots? (eg. #2, #7, #9), @ @’ _
approx. volume o\ —-‘FWQ,?, ov.
Composite 3: Begin Time: V3 |og o | V/»]ox Y2
# of subsamples collected? 1Z- |2
missed aliquots? (eg. #2, #7, #9) & ’ Z
approx. volume ol - '(‘\,«_,Q_)L o
Any sampler/logging errors? ** N Neo No
Field Duplicate Grab Time: e
Field Duplicate Grab Volume: —— —
Field Duplicate Composite: Begin Time . ,/ /
p # of sample collected ~._ ~._
missed aliquots? / T /\\-)
approx. volume / ' B

*1f samphm7 errors record on back side.

- NMTA-Datasheet - -




Drairing DI from line:

CSR:
In: Backflush line with DI. Detach quick connect at mlct collection point. Allow DI to dram out of line.
Reattach quick connect.
" Out: Backflush line with DI. No need to drain DI from sample line.

POE: | | | | |
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubmg, THEN
reattach quick connect at inlet sample collection point.

Out: Backflush line with DI Detatch quick connect at oulet collection point (PVC "Tee") Allow DI to
drain out of line. Reattach quick connect.

CANAL: .
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, inc.
11/29/2007

NMTA Datasheet

Starm Data Sheat




Storm Data Sheet - NMTA Boatyard Study

SAMPLING-SET=UP T -

-Weather: - H’» V Oaun

Date/Time: ! /3 / % 1200  Safr m
Site: (AN Inflow Rate:
' {

' Inlet Outlet
Calibrate sample volume? N N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) N \/

Clean bottles/lids off? (Y/N)

Y

Backflush sample lines? (Y/N)

o

y .
Drain DI from line? (see backside for details) N [’A N 1//-\
Check sample line connections? N v/
Check clock? N Y
Review Program? (see site specific sheet for programming details) ' \'/ \‘/
Internal Field Duplicate? N N}
Run diagnostics/Test distributor arm (Y/N )' \ 4
Sampler off? 4 N \/
BOATYARD COORDINATION/SAMPLER INITIATION : _
Date/Time: _“{/2/0% ¢:2A Staff (M Weather:  [fainv
Bbatyard Staff: 63"8,\) e_ ) 7
Raining at site?: N L4 Pumps running? Ne 4
’ v ‘ ~ Inlet Outlet
Program Started? (Y/N) Yy A
Notes: ’
! -}-.»')SAMPLE COLLECTION
Date/Time: |/ & /& ‘ )b (}/} Staff: fezg Weather: _ { :[45‘5 Qi Y
Inlet Qutlet
Grab Time: {147 4:64%
Grab Volume: Ansd pranaAl
Composite 1: Begin Time Z:45 g pg
# of subsamples collected? )2 12 .
missed aliquots? (eg. #2, #7, #9) — —_—
approx. volume 100 %, atsoat
Composite 2: Begin Time: A:42 05
# of subsamples collected? |2 )9
missed aliquots? (eg. #2, #7, #9) — . —
approx. volume 141 % 5@{5_,_&@%
Composite 3: Begin Time: 10642 ~pE
' # of subsamples collected? 12 | 2
missed aliquots? (eg. #2, #7, #9) —_— |
approx. volume 1O LA
‘Any sampler/logging errors? ** No b No
Field Duplicate Grab Time: e
Field Duplicate Grab Volume: e
Field Duplicate Composite: Begin Time — e
# of sample collected — ——
missed aliquots? —_— m———
approx. volume — e

** If sampling errors record on back side.

“Taylor Associates; Inc. . — =~

oo - " NMTA Datasheet




Draining DI from line:

"CSR:
In: Backflush line with DI. Detach quick connect at inlet collection point. Allow DI to drain out of line.
Reattach quick connect.
Out: Backflush lme with DI. No need to drain DI from sample lme

POE: :
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
frém pump tubing. AllowDI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point.
Out: Backflush line with DI, Detatch quick connect at oulet collection point (PVC "Tee") Allow DI to
drain out of line. Reattach quick connect.

CANAL:
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, inc.
11/29/2007

NMTA Datasheet

Qinrm Mats Chant




Storm Data Sheet - NMTA Boatyard Study

--SAMPLING SET-UP- - e
Date/Time: ™ "’\/D"' \7—‘( Staff. G

Site:  C51R- Inflow Rate: ~ \%

‘Weather:

QW\,WVI

PV

Inlet

Qutlet

Calibrate sample volume?

\.{

Bottles Labeled (eg CSR-Inl. CSR-In2, etc)

Clean bottles/lids off? (Y/N)

vy
|1 4(

Backflush sample lines? (Y/N)

Drain DI from line? (see backside for details)

Check sample line connections?

Check clock?

Review Program? {see sile specific sheet for programming details)

Internal Field Duplicate?

e

Test distributor arm (Y/N)

Sampler off?

i Y€ NgVE Ng \("{‘“&\4‘(
NG

.\(’\( i\(‘“_{~\<~\<~<

BOATYARD COORDINATION/SAMPLER INITIATION
Cvrn

Date/Time: “hew[om S0  Staff

© Weather: \Q-ﬁ«uv'\/ufug

missed aliquots? (eg. #2, #7, #9)
approx. volume ' e

Boatyard Staff:  <Jds vt - ~
Raining at site?: v Pumps running? “/
Inlet Outlet
Program Started? (Y/N). ~ Vi
Notes:
/~ SAMPLE COLLECTION .
Date/Time: Staff: Weather: p 7 - F’ olee
Inlet Outlét g,}mu(‘»\f -
Grab Time: /
Grab Volume: A @A
Composite 1: Begin Time ' o »
# of subsamples collected? . ‘
. missed aliquots? (eg. #2, #7, #9) » s
approx. volume ) 3 ,-ﬂ"”
Composite 2: Begin Time: o~
# of subsamyples collected? | _,n‘/

!

Composite 3: Begin Time: v ‘
# of subsamples collected? / .
missed aliquots? (eg. #2, #7, #9)
approx. volume e

Any sampler/logging errors? ** ,‘./

Field Duplicate Grab Time: /f

Field Duplicate Grab V Qh’fme:

Field Duplicate Congp“gsite: Begin Time

f/ # of sample collected
e
) yd missed aliquots?
_// approx. volume

~|Data,dbwnload? (Y/N)

Saﬁpling report saved? (Y/N)

o sampling errors record on back side.

o "I"aylor‘AssociatesTlnc?’“'“‘ T et
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 Draining DI from line:

CSR:
Tn: Backflush-line with DI. Detach quick connect at inlet collection pomt Allow DI to dram out of lme

Reattach quick connect. .
Out: Backflush line with DI. No need to drain DI from sample line.

POE:

from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubmg, THEN
reattach quick connect at inlet sample collection point. .
Out: Backflush line with DI. Detatch quick connect at oulet collection pomt Pvec "Tee“) Allow DIto
drain out of line. Reattach quick connect.
CANAL: :
In:
. Out:

«

In: Backflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach-sample line - -

Coo e’:m}r'a&,f;ma,ma o / Cle e, @ C,FE,!Q.‘ was . Al SV
%ﬁf-—m{g g, et Qtatiol . Whenm T “ﬁ'ﬂ_ et

“"\.ﬁ M‘%‘V \,&,M‘/m{, g 5“-1"/\..’@ (JZ & N l‘. /,a_-) !D-—l ’ go‘“w \&,‘(”S

Taylor Associates, Inc.
11/15/2007
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Storm Data Sheet -

NMTA Boatyard Studv

SAMPLING SET-UP -

Date/Time: " }9" l 67 1375 Staff % NG Weather: QMW \f Mx/ é{d
—~ Site:_ C&R_ Inflow Rate:” A~ & g e ({'
' - Inlet Qutlet
Calibrate sample volume? Do o o [a™ St ek
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) | \M? A A
Clean bottles/lids off? (Y/N) - \ '
Backflush sample lines? (Y/N) \ ' W 5 LY § ﬁ""‘;
Drain DI from line? (see baclk side for details) \
Check sample line connections?
Check clock?
‘RBVieW P rogram? (see site specific sheet for programming details)
Internal Field Duplicate?
Test distributor arm (Y/N)
Sampler off? ~ N
-BOATYARD COORDINATION/SAMPLER INITIATION )
Date/Time; 10’) Staff: ¢ M Weather: \Q—‘W\/"M—M
Boatyard Staff: =+t Q
Raining at site?: Y _ Pumps running? \/i
' Inlet Outlet
Program Started? (Y/N) Y \/
Notes:
/" "AMPLE COLLECTION . ‘ :
-/ Date/Time: | 1[12]on 1927 s B O Weather: £ C\ il
Inlet Qutlet -
Grab Time: \ W5
Grab Volume:
Compos1te 1: Begin Time VDA
# of subsamnples collected? A
missed aliquots? (eg. #2, #7, #9) 1]
approx. volume — N 0
Composne 2: Begin Time: — 4 \ / UW v
# of subsamples collected? — \ \ \,, ;JJJ i
missed aliquots? (eg. #2, #7, #9) — )< v
approx. volume — '
Composite 3: Begin Time: —
' # of subsamples collected? —
missed aliquots? (eg. #2, #7, #9) —_
approx. volume ) N A\
Any sampler/logging errors? ** < ( Y / ( 7 )
Field Duplicate Grab Time: N
Field Duplicate Grab Volume: N
-'|Field Duplicate Composite: Begin Time - .
# of sample collected —_—
) missed aliquots? —
_ approx. volume -
Data download? (Y/N) N
Sampling report saved? (Y/N) N .

** If sampling errors record on back side.

~ . Taylor Associates, Inc.”

'NMTA Datasheet  ~




Draining DI from lime:

CSR:
In: Backflush line with DI Detach qu1ck connect at inlet collectmn pomt Allow DI to drain out of line.

Reattach quick connect.
Out: Backflush line with DI. No need to drain DI from sample line.

POE: ‘
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line

from pump tubing. AllowDI to drain from sample line. Reattach sample line to pump tubmg, THEN

reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collec’uon point (PVC "Tee"). Allow DI to

drain out of line. Reattach quick connect.
CANAL:

In:

Out:

C Darnplrs @toctid, Gnd collesdted grate z
i\ sSwlsanmple o COMPi Outlest  pwopper —hf‘
lbecomnse o power —Pwm ot bOoJ‘:Lr’Té
’qum/

\Cg'

Taylor Associates, inc. NMTA Datasheet
11/26/2007 . Storm Data Sheet




Storm Data Sheet- NMTA Boatyard Study

SAMPLING SET-=-UP o T - T
Date/Time: W /9”! {0’} 1020 staff: R 6 cm ‘Weather: ? Q \C’\A_g(,q
™, Site: LS i Inflow Rate: ~ {2 & PV /: O A M%
o : ™ Inlet Outlet —
Calibrate sample volume? ™~ wJ
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) N/ v
Clean bottles/lids off? (Y/N) v v o
Backflush sample lines? (Y/N) \/ Y
Drain DI from 1ine? (see back side for details) \/
Check sample line connections? N/ ' \/
Check clock? \/ N
Review Progr am? (see site specific sheet for programming details) y \/
Internal Field Duplicate? N N
| Test distributor arm (Y/N) \/ \/
Sampler off? N Y
/
BOATYARD COORDINATION/SAMPLER INITIATION ,
Date/Time: 17// (6/0’7 152  Staff LN Weather; Y Owtnitcang
Boatyard Staff: CWvep  Lidbnate, (@&
Raining at site?: Pumps running? Y
’ Inlet Outlet
Y Y

Program Started? (Y/N)
Notes:  ‘|vy\ed  Stacted
A

suled  cretiee f ol 8okl

/"~ \AMPLE COLLECTION
" Date/Time: RA4WZ 840 st KB, TB  Weather: _ Loy
- Inlet Qutlet
Grab Time: ' 12/13/0Z )54 | 12 /B2 12:27 |
Grab Volume: - OIK 1S i
Composite 1: . Begin Time ~ L2087 )57 | 24307 17 2
# of subsamples collected? 14 . 12
missed aliquots? (eg. #2, #7, #9) : g il
approx. volume ’ ' S AN \\ 01
Composite 2: Begin Time: ' 12013003 I2E7 02 /m 7130
# of subsamples collected? v b 12
missed aliquots? (eg. #2, #7, #9) ' 2-5. 2 & —
approx. volume VERRN R
Composite 3: Begin Time: 2207 (357 ] 12/13/82 1N 24|
# of subsamples collected? L2 YA
missed aliquots? (eg. #2, #7, #9) ST 3-8
approx. volume A (YK
Any sampler/logging errors? ** Nesa Ve,
Field Duplicate Grab Time: ' : ; ST
Field Duplicate Grab Volume: : ——— -
Field Duplicate Composite: Begin Time — T
# of sample collected — . T
! ' missed aliquots? — T
approx. volume — —
ata do ad?’ Iy T — )

** If sampling errors record on back side. :
T T T T T T T U NMITA Datasheett T

~ " Taylor Associates, Inc. T



“Draining DI from line:

CSR: 3
In: Backflush line with DI. Detach quick connect at inlet collection point. Allow DI to drain out of line.
Reattach quick connect.

Out: Backflush line w1th DI No need to drain DI from sample hne

POE: :
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line

from pump tubing. Allow DI to drain from sample line. Reattach sample lme to pump tubing, THEN
reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to
drain out of line. Reattach quick connect. :

CANAL:
In:
Out:

Too wnaons e L MJQ JQJV&J;S “on a\ comps. Qvuﬁx“&& ko
| ) % £ |

b&&g a%\r(bx |
TS \Wmok Jolecde " v am S Doud o o £l

Taylor Associates, Inc. ‘ NMTA Datasheet
11/26/2007 : Storm Data Sheet
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Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET—- s

Date/Time: |2 /11//0;2 4: 4& Staft: /35 B Weather: __ (| muﬁi\/
\ Site: CSE Inflow Rate:_ ~ | b
b , Tnlet " Outlet
Calibrate sample volume? '
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) Y v
Clean bottles/lids off? (Y/N) ' Y Y
Backflush sample lines? (Y/N) Y v
Drain DI from line? (see backside for details) Y N /A
Check sample line connections? Y b
Check clock? b b
Review Pr ogr am? (see site spedfic sheet for programming details) \/ \/
Internal Field Duplicate? N N
Run diagnostics/Test distributor arm (Y/N). v . Y
Sampler off? Vi ' Y
BOATYARD COORDINATION/SAMPLER INITIATION v
Date/Time: ! / i og A9 ¢ Staff Cirn Weather: |2 ¢, - !" .
Boatyard Staff . L. ‘
Raining at site?: ~ Pumps running? ' Y
. ) Inlet Outlet
Program Started? (Y/N) : o o Y/ "
Notes: ' ' ) 4
- SAMPLE COLLECTION
Date/Time: // //g;/og - Staff: I[i Weather: osys ¥ Sompy” /Z6-40° s
: : Inlet "~ Qutlet
Grab Time: 1439 ///‘7’/0‘5 1440
Grab Volume: (zomd._ zoo% Goow o
Composite 1: Begin Time myo £/ //"//052 1442
# of subsamples collected? 7 mc /, 72 Lozt /2
missed aliquots? (eg. #2, #7, #9) A AOAIE
approx. volume (,Bom 75 % 1eo%e j
Composite 2: Begin Time: ' 1540 . 1542 ‘
# of subsamples collected? 2 ot I 1Zof 12
missed aliquots? (eg. #2,#7, #9) Z2-)Z No Lipuin AIAIE
approx. volume 15 % 0%
Composite 3: Begin Time: A 14 0 YA
# of subsamples collected’) O ‘ /O of | T
missed aliquots? (eg. #2, #7, #9) » =12 NoLenn V0172 No Ligow pelel
approx. volume Mor)E 5%
Any sampler/logging errors? ** W0 Lipoln'he wadinadalnt YES
Field Duplicate Grab Time: —_ ' —
Field Duplicate Grab Volume: —_ -
Field Duplicate Composite: Begin Time - —
# of sample collected - —
b ' missed aliquots? - —
o approx. volume - : _

=+ If samphng errors record on back side.

—== = = “Taylor-Associates; Inc; —— — == — =~
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Draining DI from line:

CSR: . :
In: Backflush line with DI. Detach quick connect at inlet collection point. Allow.DI to drain out of line.
Reattach quick connect. '

Out: Backflush line with DI. No need to drain DI from sample line.

POE: . S :

In: Backftush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach 'sample line
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet'sample collection point. o :
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to

- drain out of line. Reattach quick connect.

,

\
CANAL: "

In: Backflush line with DI No\need to drain DI from sample line.
. Out: Backflush line with DI. No need to drain DI from sample line.

whabn - vewd so sfier St Sanpue hed  oeen
Strontsg | unled \’L&é oL “INLDY Outfut Lons ochve [Aisodoled

\

Tayl'or Associates, Inc. NMTA Datasheet
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Storm Data Sheet - NMTA Boatyard Study

SAVMIPLING SET-UP

Date/Time: be 11S7 - Staff: TR Weather: oY

\\' Site: (. CR Inflow Rate: |3 “~amwm .

Inlet Outlet

Calibrate sample volume? ‘ 9le) N O
Botiles Labeled (eg CSR-Inl, CSR-In2, etc) YES NES
Clean bottles/lids off? (Y/N) YES YES
Backflush sample lines? (Y/N) YES YES
Drain DI from line? (see back side for details) YES - YES
Check sample line connections? ¥ @S YES
Check clock? VB  Zvam slow /Ejed | YES Zwiw slow/ppest
Review Program? (see site specific sheet for programming details) h =S Ve ‘
Internal Field Duplicate? o) D
Run diagnostics/Test distributor arm (Y/N ), YES NES
Sampler off? YES YES

BOATYARD COORD!!‘FATION/SAMPLER INITIATION
Date/Time: 1 [epi0% 89S = stafft  (yV)

\ ’

Weather: R-eem i nwe

Boatyard Staff: . —_— 6
Raining at site?: v Pumps running? Y
’ : Inlet Qutlet
Program Started? (Y/N) ) v Y
Notes: Cw\  zawmce s e v stacd Sorpless,
Mt w/Tyler of wooderdectenies
( AMPLE COLLECTION
""" Date/Time: ‘/a\ )D% 1248~ Staff £ Weather; OV &4 -
, ' Inlet Qutlet
Grab Time: V/2elog 2o4Z |lzpleg 2132
Grab Volume: o¥- oK-
Composite 1: Begin Time : \[zolos zou3d [\zles 2265
# of subsamples collected? . %g ' 2
missed aliquots? (eg. #2, #7, #9) 4,5 b, g, 00 11 [I-b
approx. volume NZ) o ol
Composite 2: Begin Time: \rolos 218% |Vazeles 222S
' # of subsamples collected? \ -7

/

missed aliquots? (eg:#2, #7, #9)

W3, 5,605,960/ € ~ 12

approx. volume oW ol
Composite 3: Begin Time: N /a N /4
# of subsamples collected? g 25 ¢
missed aliquots? (eg. #2, #7, #9) oLl 028
approx. volume N/ s I~ ipe
Any sampler/logging errors? ** No M,o
Field Duplicate Grab Time: N /A N/A
Field Duplicate Grab Volume: M/ N A
Field Duplicate Composite: Begin Time N /A N /A
# of sample collected |
missed aliquots? , \
_ approx. volume / \]

** If sampling errors record on back side.

© " Tavlor Associates. Inc.




Draining DI from line:

CSR: i oo o i o T

_In: Backflush line with DI Detach quick connect at inlet collection point. Allow DI to drain-out of line.

Reattach quick connect. :
Out: Backflush line with DI. No need to drain DI from sample line.

POE: :
In: Backflush line with DI Detach quick connect at inlet collection point (PVC"Tee"). Detach sample line

from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN

reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to

drain out of line. Reattach quick connect.

CANAL: : ,
In: Backflush line with DL No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from samaple line.

Taylor Associates, Inc.
11/29/2007

NMTA Datasheet
Storm Data Sheet




, Storm Data Sheet - NMTA Boatyard Study
SAMPLING SET-UP ’

 Date/Time: _ 13! [og 1300 swee . Cpy Weather P SUMM
- \‘) sie: CHSR. Inflow Rate: A~ |3 Q vaL
' Inlet Outlet
Calibrate sample volume? N N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) . v \/
Clean bottles/lids off? (Y/N) ‘ Y 4
Backflush sample lines? (Y/N) \[ ‘{
Drain DI from line? (see back side for details) Y Y
Check sample line connections? - 2 Y
Check clock? ' N Y
Review Pr ogram? (see site specific sheet for programming details) y . \/
Internal Field Duplicate? Y v
Run diagnostics/Test distributor arm (Y/N )' N Y . , Y
A Sampler off? . Y )/
BOATYARD COORDINATION/SAMPLER INITIATION b
Date/Time: Z;gjbﬁ 17"{§ Staff: N Weather: O +nl "
Boatyard Staff: A . Q
Raining at site?: ¥ Pumps running? }/
' : : Inlet Outlet
Program Started? (Y/N) ' \/ v
Notes: Wepvt ’h $l‘l” +D <...‘|Zb(1" % lays | ?U—WV:P c,cac,w PPN
2 off,
(’ _AMPLE COLLECTION L o
’ " Date/Time: 1o /o9 Staff: e Weather: overcast
: ' Inlet " Qutlet
Grab Time: Liglex 11%S  [Zsglos 174
Grab Volume: ' : oK ol
Composite 1: Begin Time : . 'LISID% 47 [tls /o 4 ¢
# of subsamples collected? A ' o
missed aliquots? (eg. #2, #7, #9) 12,4 (g -l X 7 -/1¥
approx. volume - , ol
Composite 2: Begin Time: , . . L~
# of subsamples collected? / L
missed aliquots? (eg. #2, #7, #9) ~ " :
approx. volume / ~ .
Composite 3: Begin Time: o -
# of subsamples collected? ,,/ ) P
missed aliquots? (eg. #2, #7, #9) e : /
approx. volume ya -
Any sampler/logging errors? ** \/ -
Field Duplicate Grab, Time: B ol Al Yslox 1741
Field Duplicate Grab Volume: 2lgloey 17135 & - Ol
Field Duplicate Composite: Begin Time 1l /0 5’ ! '7'-[7 i % /DS" i
S # of sample collected {p :
Lo ' , missed aliquots? LY (s, ﬁ‘ 1L A
‘ : approx. volume : el il
ww If samplmv errors record on back side.

e e —
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Draining DI from line:
CCSR: o | -
In: Backflush line with DI. Detach quick connect at inlet collection point. Allow DI to drain out of line.

Reattach quick connect.
Out: Backflush line with DI. No need to drain DI from sample line.

POE: ;
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN

reattach quick connect at inlet sample collection point.
-Qut: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to

drain out of line. Reattach quick connect.

CANAL:
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

SWM e efdy when W,_MJ Ot F Sy =
Aropped oftn N P B G P i ke b)) Suw bSemnaple
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Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP-- I e S
‘Date/Time: “/ T !D—l 1050 Staff: Qm Weather: H’ O AN

; . Po aflow Rate: >4
("j site: POE ' Inflow Rate: C‘()PVY\

Inlet Qutlet -

Calibrate sample volume?

Bottles Labeled (eg CSR-Inl, CSR-In2, etc)

Clean bottles/lids off? (Y/N)

Backflush sample lines? (Y/N)

Drain D] from line? (see backside for details)

Check sample line connections?

Check-clock? .

Review Program? (see site specific s'heet for programming details)

Internal Field Duplicate?

Test distributor arm (Y/N)

<Z**KK{&<{

Sampler off? ' Y , Y
BOATYARD COORDINATION/SAMPLER INITIATION
-Date/Time: Staff: Weather:

Boatyard Staff:
Raining at site?: Pumps running?

Inlet Outlet

Program Started? (Y/N) | [6RY JD‘!_DN’T- STAET
Notes: o ‘ : '

(" \AMPLE COLLECTION .
\\u. Date/Time: ll!l.?"o? 100b _ Staff: (J\M,’TB);.R Weather: sunw

Inlet Outlet
Grab Time: lt 3¢ DT STAET
Grab Volume: Ne tIGuid Detecnsb

Composite 1: Begin Time

# of subsamples collected?

' missed aliquots? (eg. #2, #7, #9)
approx. volume

Composite 2: Begin Time:

# of subsamples collected?

missed aliquots? (eg. #2, #7, #9)

approx. volume 4 \

Composite 3: Begin Time:

# of subsamples collected?

\
missed aliquos?(eg. #2, #7, #9) 7 MON
‘ )
v

approx. volume

Any sampler/logging errors? ** \ )
Field Duplicate Grab Time: / \ / B /
Field Duplicate Grab Volume: / \ ) -
Field Duplicate Composne Begin Time ' \ / \
' . # of sample collected /\ oY
_/ missed aliquots? \

approx. volume

Data download? (Y/N)

Sampling report saved? (Y/N)

** If sampling errors record on back side.

- —Taylor-Associates;Ine:
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--Draining DI from line:

CSR:
Inm: Backﬂush line with DI Detach quick connect at inlet collection pomt Allow DI o dram out of lme

eattach quick connect.
~ Out: Backflush line with DI. No need to drain DI from sample line.

POE: - =

In: Backflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach-sample line - '

from pump tubing. AllowDI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point. .
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to
drain out of line. Reattach quick connect.

CANAL: :
In:
Out:

Taylor Associates, inc.
11/15/2007

NMTA Datasheet
Storm Data Sheet




Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP - -~

.

BOATYARD COORDINATION/SAMPLER INITIATION

Weather: Suywh \(

Date/Time: n 7’-,%? 039 Staff: &R :YE

sewp

/mHmL3

Site: AR )DOE_ Inflow Rate 5.4 afpw‘\

© Inlet Quilet
Calibrate sample volume? 1O N
Bottles Labeled (eg CSR-Inl, CSR-In._ atc) YES N N
Clean bottles/lids off? (Y/N) NgS N4
Bacldflush samplé lines? (Y/N) YE2 N p
Drain DI from line? (see backside for detaiis) YG/ > \ / -
Check sammple line connections? MES y ,K\
Check clock? __YES /N
Review Program? {see sile spccific s.hee't for programming details) . Yﬁ' ’ S . / \ .
Internal Field Duplicate? ~ Y / N
Test distributor arm (Y/N) NES / N\ |
Sampler off? T \ES / \

Date/Time: 12-/vg,Jom1 (2D sttt

Ca vy

Boatyard Staff:

' . . {
‘Weather: ‘Z@wmvii \'«Swf\j

.Raining at site?: \ & . Q_ga e Pumps running? N
| Inlet Outlet
Program Started? (Y/N) \/ \/
Notes: BrT  Loernd ~ Sk A0 ol g inedt puean g
Roser powet, Shmuted Spannple=.
T SAMPLE COLLECTION v - ‘ » : C
./ Date/Time: /2 /144 /ﬁ; Ik //) Staff: /?A?) T3 Weather: él@)w@ J
Inlet Qutlet
Grab Time: 2Ax/07_JB5) 23O F Jaidb
Grab Volume: OK 4K
Composite 1: Begin Time, 12/13/07 J3:57 | 12/13/p 7 /40
# of subsamyples collected? 5 2
‘missed aliquots? (eg. #2, #7, #9) lo=12 L~)3
approx. volume =%, ' 50Y%. :
Composite 2: Begin Time: /3 /o2 1501 [12/iI3/6F 15114
# of subsamples collected? 4 V 5
‘missed aliquots? (eg. #2; #7, #9) =4 . O-}]2 ] 6 ~]
. approx. volume EA AR
Composite 3: Begin Time: N/A 12/3/0Z 16204
# of subsamples collected? O 2
missed aliquots? (eg. #2, #7, #9) |- 2 2-8 10-12
approx. volume ‘ 0% 15%,
Any sampler/logging errors? ** Vs, Yes
Field Duplicate Grab Time: : —
Field Duplicate Grab Volume: e ~ -
Field Duplicate Composite: Begin Time —_ —
) # of sample collected —_— —_—
) . missed aliquots? — — .
o approx. volume — s
Tyata dowmroard3~SaAl) - o
Sampling report saved? (Y/N)

** If sampling errors record on back side.

“~TaylorAssociates; inc:—

"jge,e, e eASE

~NMTA Datasheet -~ mmp



Draining DI from line: -~ -

" CSR:.. -
' - Tax: Backflush line with DI Detach quick connect at inlet collectkon pomt Allow DI to drain out of hne

- .Reattach-quick connect.
.Out: Backﬂush line with DI, No need to drain DI from %ampk, hnc '

- .. - Tn: Backflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line- . . °
from-pump tubing. AllowDI to drain from sample Jine. Reattach sample line to. pump tubmg, THEN

‘ . reattach quick connect at inlet sample collection point. -
-Out: Backflush line with DI Detatch qu1ck connect at oulet collectlon pomt (PVC "Tee") Allow DI to - '-”

drain out of line. Reattach quxck connect '
CANAL: -
- In:

Out:

Cosrdh. oo/ \oo-z:;u‘f\,\a_,(_d el o Vlzelom. Auniug oo,
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Storm Data Sheet - NMTA Boatyard Study

C)

e ‘Taylor'Associates;‘Inc: e

SAMPLING SET=UP

Date/Time: IZ/M /ﬁ? /[ |5 Staff: EE‘. \3-"5.

aﬂ){,uji,_}/

Weather:
Site: P@E Inflow Rate: 5. 41 3 ,y') WA
Inlet Outlet
Calibrate sample volume? ANn AN a
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) v \/
Clean bottles/lids off? (Y/N) Y Y
Backflush sample lines? (Y/N) ™ Y
Drain DI from line? (see backside for details) \/ y
Check sample line connections? V- N
Check clock? ) / Y Yy
Review Program? (see site specific sheet for programming details) Y \/
Internal Field Duplicate? N N
Run diagnostics/Test distributor arm (Y/N) Y ’}/
_|Sampler off? N Y
BOATYARD COORDINATION/SAMPLER INITIATION
Date/Time: 12-{\4lo71 (,»¢ Staff. ) Weather: W\/\- we
Boatyard Staff: . 4 : &
Raining at site?: Y _ Pumps running? Y
Inlet Outlet
Program Started? (Y/N) N Y
Notes: ‘
SAMPLE COLLECTION : N
Date/Time: L’al 1 o'y 112D Staff: CM / o ‘Weather: (t. vz~
o Inlet Qutlet
Grab Time: 2o o 4SS [12aloy 762
Grab Volume: s \L O
Composite 1: Begin Time 12 oo b |18\l 705
# of subsamples collected? "2 | 2
missed aliquots? (eg. #2, #7, #9) ¢ )
' approx. volume - o ’ o
Composite 2: Begin Time: 2halony 745 |Ix)aleF+ ooz
# of subsamples collected? | - N
missed aliquots? (eg. #2, #7, #9) 2 B
approx. volume O o%-
Composite 3: Begin Time: RS l?(ICHD'L OIOS
# of subsamples collected? 12 1D
missed aliquots? (eg: #2, #7, #9) D b
approx. volume o o<
Any sampler/logging errors? ** N N
Field Duplicate Grab Time: - -
Field Duplicate Grab Volume: —_ S
Field Duplicate Composite: Begin Time _ AN / N —
# of sample collected \ / \ /
- missed aliquots? N <
approx. volume ~ 7 \
= If samphng errors record on back side. < i
e o TTrooTmrTme - —=m = —=NMTA Datasheet —




Draining DI from line:

- CSR: .

In: Backflush line with DI. Detach quick connect at inlet coliection point. Allow DI to drain out of line.
Reattach quick connect. '

Out: Backflush line with DL No need to drain DI from sample line.

POE:
In: Backflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI\tb drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point. '

Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI fo
drain out of line. Reattach quick connect.

CANAL: '
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, Inc. . NMTA Datasheet
11/29/2007 & Qtnrm Natno Shant




Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP s : —_
 Dae/Time: 27 Jo1 N4S Stafe (U1, SO Weather: - Can
\ Site: PO@ Inflow Rate: .
' Inlet ' : Outlet
Calibrate sample volume? A) ' N
Bottles Labeled (eg CSR-Inl, CSR-In?2, etc) N N4
Clean bottles/lids off? (Y/N) Y N/
Baclkflush sample lines? (Y/N) " Yo N/
Drain DI from line? (see back side for details) N N/
Check sample line connections? {7/ Y
Check clock? Y \/
Review Prograrn? {see site specific sheet for programming details) Y \/
Internal Field Duplicate? \/ \/ ‘
Run diagnostics/Test distributor arm (Y/N) \/ \/ )
Sampler off? - Voo ‘/
BOATYARD COORDINATION/SAMPLER INITIATION .
Date/Time: }2.{2) jor ]\_\}o Staff: N Weather: \QGM%W\?
Boatyard Staff: Yo . B. : 4
Raining at site?: "~/ Pumps running? \/
| Inlet Outlet
Program Started? (Y/N) Y v
Notes:
| 3AMPLE COLLECTION
' Date/Time: | 2125 [on Qs Staff v Weather: £ L M{,\,,‘
Inlet "~ Outlet
Grab Time: S 12 lzalon o
Grab Volume: &) oIl
Composite 1: Begin Time Lo 12.]27/07 1510
# of subsamples collected? & | 2
missed aliquots? (eg. #2, #7, #9) 12 4
. approx. volume : Q/ ol
Composite 2: Begin Time: i -7
# of subsamples collected? _— / .
missed aliquots? (eg. #2, #7, #9) —
approx. volume L
Composite 3: Begin Time: P e
# of subsamples collected? ' /
missed aliquots? (eg. #2, #7, #9) —
approx. volume B
Any sampler/logging errors? ** \/ N
Field Duplicate Grab Time: 1 4S5 nha  1S09
Field Duplicate Grab Volume: = OK
Field Duplicate Composite: Begin Time nha l4sd | Vpn |S1D
| ' # of sample collected & 17~
missed aliquots? 12 v
approx. volume ,@ A() )

** Jf sampling errors record on back side.

—om e T AYIOF ASSOCIALES;IRGH - o
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Draining DI from line:

CSR:
In: Backflush line with DI Detach qu1cL connect at inlet collection pomt Allow DI to drain out of line.
Reattach quick connect.
Out: Baokﬂush line with DI No need to dram DI from sample line.

POE:
In: Backflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee“) Allow DI to
drain out of line. Reattach quick connect.

CANAL:

In: Backflush line with DI No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

/puz/oz, o-@ dqdor“m‘. Lv—obzsuzs W L e eu.vx ‘HL‘Q
Lovn - NEDT Lo sl Zormples,
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Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP

Date/Time: \7’/ Z%ZO—' olw Staff: Cm Weather: Cle -y
Site: Pog Inflow Rate; 52 6 Py !
‘ Inlet Outlet
Calibrate sample volume? N N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) ~ ‘7/
|Clean bottles/lids off? (Y/N) Y N
Bacldflush sample lines? (Y/N) N/ v/
Drain DI from line? (see backside for details) \f : \/
Check sample line connections? 7’ "/
Check clock? Y ~
Review Pro oram’7 {see site specific sheet for programming details) \/ . \}’/
Internal Field Duplicate? N N
Run diagnostics/Test distributor arm (Y/N) Y d
Sampler off? Y- \/
BOATYARD COORDINATION/SAMPLER INITIATION -
Date/Time: [2[08  G°°  stafe  CH. Weather: Zawn
Boatyard Staff.- . CeAmn B, :
Raining at site?: 17° \/ Pumps running? ‘ \/
Inlet ‘Qutlet
|Program Started? (Y/N) 7 v
Notes:
) -
-~ SAMPLE COLLECTION - - . -
Date/Time: '/3/0% /4% Staff: Cr1 Weather: [+. raa~
Inlet Qutlet
Grab Time: Vizloxg US| !/aleg 72D
Grab Volume: - olL - ol
Composite 1: Begin Time 11slogs Sl |12)se 93]
# of subsamples collected? ]2 A%
missed aliquots? (eg. #2, #7, #9) g 7
approx. volume : (/')/Z’ . ol
Composite 2: Begin Time: /2o OIS | 1/z/ps  103)
# of subsamples collected‘7 /2 12
missed aliquots? (eg. #2, #7, #9) 7 &
approx. volume ol S
Composite 3: Begin Time: Hsleg  11/S 1ifpleg ]2
' # of subsamples collected? }2 12
missed aliquots? (eg. #2, #7, #9) g 2
approx. volume 4 ol ok
Any sampler/logging errors? ** N N
Field Duplicate Grab Time: —_— —_—
Field Duplicate Grab Volume: —_— —
Field Duplicate Composite: Begin Time - PR 7
# of sample collected S / ’ ‘></
missed aliquots? /\\, - T
approx. volume -

o If samplmg errors record on back side.

- Taylor-Associates;-Inc:-

~NMTADatasheet— - - -~ — -




Draining DI from line:

CSR: o
In: Backflush line with DI. Detach quick connect at inlet collection point. Allow DI to drain out of line.
Reattach quick connect. ,
Out: Backflush line with DI. No need to drain DI from sample line.

POE:
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line
from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN ’
reattach quick connect at inlet sample collection point. '
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to
drain out of line. Reattach quick connect.

CANAL: ' .
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, Inc.
11/29/2007 '

NMTA Datashest
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)
SAMPLE COLLECTION

Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP

Date/Time: /> Jog 105" Stafe Sid! Weather: /7~ ¥ Oun
, Site: Po Z_ Inflow Rate: 5 -4 ﬁ £~
4 Inlet : Outlet
Calibrate sample volume? AN N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) 4 V4
Clean bottles/lids off? (Y/N) i v
Backflush sample lines? (Y/N) v v
Drain DI from line? (see back side for details) \{ \/
Check sample line connections? i v
Check clock? v 4 ~/
Review Program? (see site specific sheet for programming details) \'/ \/
Internal Field Duplicate? N N
Run diagnostics/Test distributor arm (Y/N) Y \/
_ Sampler off? N N
BOATYARD COORDINATION/SAMPLER INITIATION -
Date/Time: {4 0% 1B 15 Staft. G Weather: Ranmne
Boatyard Staff: _. Norvrron ' é
Raining at site?: Pumps running? \/
Inlet Qutlet
Program Started? (Y/N) N y ‘
Notes:

Date/Time: \ho Jos Yosu Staff: Cn Weather: P . gmm,{
Inlet Qutlet
Grab Time:. lales 222\ |1]afey 2237
Grab Volume: . o\ ] o _
Composite 1: Begin Time Vqlog 2222 | [aloy 2225
‘ # of subsamples collected? 12~ ) 2-
missed aliquots? (eg. #2, #7, #9) (?/ @
approx. volume ol . oI
Composite 2: Begin Time: | Jo / O 22211 9fog 23R
# of subsamples collected? | 2~ ' 12
missed aliquots? (eg. #2, #7, #9) @ é
approx. volume ' SY- ol
Composite 3: Begin Time: Viojos o021 VYioles OB
# of subsamples collected? 2 |2
missed aliquots? (eg. #2, #7, #9) 74 =4
approx. volume Of’i oli,
Any sampler/logging errors? ** ‘ N M '
Field Duplicate Grab Time: N T
Field Duplicate Grab Volume: — -
\ Field Duplicate Composite: Begin Time 7 \ / '
# of sample collected ' \ / \“""}/
missed aliquots? /\’Q / B
approx. volume ' ) ™

** If sampling errors record oxﬂ‘ra\ck side.

“ " TaylorAssociates, Inc:

< e e NIMTA Datasheet = === == ==




Draining DI from line:

- CSR:

. In: Backflush line with DI. Detach quick connect at inlet collection point. Allow DI to drain out of line.

Reattach quick connect.
Out: Backflush lme with DI No need to drain DI from sample line.

POE:

In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line

from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN
reattach quick connect at inlet sample collection point.

Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to
drain out of line. Reattach quick connect. :

CANAL:
In: Backflush line with DI No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, Inc.
11/29/2007
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Storm Data Sheet - NMTA Boatyard Svtudy

SAMPLING SET-UP

Date/Time: ) / oX lIQD Staff: Qm

' \> Site: % V4 Inflow Rate:

Weather: _P. S wun y
S .Y r

Inlet : Outlet

Calibrate sample volume?

N N

Bottles Labeled (eg CSR-Inl, CSR-In2, etc)

L

Clean bottles/lids off? (Y/N)

Backflush sample lines? (Y/N)

Drain DI from line? (see back side for detaiis)

Check sample line connections?

Check clock? -

Review Program? (see site specific sheet for programming details)

Internal Field Duplicate?

Run diagnostics/Test distributor arm (Y/N)'

Sampler off?

RERE DR
\\<\"\\’~\{\‘<\ dc
<SP

BOATYARD COORDINATION/SAMPLER INITIATION
Date/Time: | [14 | % l‘-—ll{ Staff “AzZ& CiM_ Weather: vy Zun o
A

Boatyard Staff: . \&)

Raining at site?: j Pumps running? \/

Inlet Outlet

Program Started? (Y/N)

Notes:

(' AMPLE COLLECTION

Date/T1ime: /’ //5’ Jog /360 Staff. JE& ‘Weather: Sonny &%
Inlet * Qutlet

Grab Time: 19y e | /H2d ) [mlsg
Grab Volume: YA ol
Composite 1: Begin Time YAzllo /H28

# of subsamples collected? 176l 17 /2 of 7

missed aliquots? (eg. #2, #7, #9) MoNE - AN ONE

__approx. volume ' Coop 100% Lo\ fovidn

Composite 2: Begin Time:

approx. volume

# of subsamples collected?
missed aliquots? (eg. #2, #7, #9)

™~ PN

Composite 3: Begin Time:

approx. volume

# of subsamyples collected?
missed aliquots? (eg. #2, #7, #9)

|- ~
PN Pl

Any sampler/logging errors? ** NBrE ADRIE”
Field Duplicate Grab Time: /909 1924
* |Field Duplicate Grab Volume: Gooh GodbpD
Field Duplicate Composite: Begin Time /51 25
o # of sample collected )2 i 72 } 7 af 47
Lo - missed aliquots? AIONE Alnor
approx. volume G, foabl,

** If samplmv errors record on back side.

~ e TaylorAssociates: Tnc: —

o - NMTA Datasheet™ ="
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Draining DI from line:

In: Backflush line with DI. Detach quick connect at inlet collection point. Allow DI to drain out of line:

Reattach quick connect.
Out: Backflush hne with DI. No need to drain DI from sample line.

POE: :
In: Backflush line with DI. Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line

from punip tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN

reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to

drain out of line. Reattach quick connect.

CANAL:
In: Backflush line with DI. No need to drain DI from sample Ime ,
Out: Backflush line with DI. No need to drain DI from sample line: N

Taylor Associates, Inc.
.11/29/2007

NMTA Datasheet
Storm Data Sheet




Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP -

-

BOATYARD COORDINATION/SAMPLER INITIATION
Staff, €t

S/

( AMPLE COLLECTION

Staff: I8

Date/Time: _//15/0%

Weather: __$ unny

Site: __ POE” Inflow Rate:_ <14 gpm

' . / Inlet Outlet
Calibrate sample volume? N AT
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) VES - VES
Clean bottles/lids off? (Y/N) YES YES
Backflush sample lines? (Y/N) - YES YES
Drain DI from line? (see back side for details) Yeo et
Check sample line connections? YesS YeS
Check clock? YES YeES
Review Program? (see site specific sheet for programming details) Yes Yes
Internal Field Duplicate? ‘ e/ chasord proowan bl MG
Run diagnostics/Test distributor arm (Y/VN)A- Y& S’ ' Yes
Sampler off? Ye's YeS

Date/Time: '/20/0% [9060

w

Wegﬂmr:

ot

Boatyard Staff: Rk Q
Raining at site?: hi Pumps running? v _

Inlet Outlet
Program Started? (Y/N) hi Y

Notes:

Date/Time: _| /&i/o% 19506

Staff. __.Cr

‘Weather: B, C1 mdA-1

Inlet Qutlet
Grab Time: — \/zo/os V136
Grab Volume: ¢ Uze—pl- ez
Composite 1: Begin Time —_— zolos ==
# of subsamples collected? @/ (<
missed aliquots? (eg. #2, #7, #9) 12 p
¥ ol

approx. volume

Composite 2: Begin Time:
# of subsamples collected?
" missed aliquots? (eg. #2, #7, #9)
approx. volume

/

Wsoloy 1437

L1
™

Y
N

R

A
NI A4
\o”

Composite 3: Begin Time:
* # of subsamples collected?
missed aliquots? (eg. #2, #7, #9)
approx. volume ’

e

t"qi

X
7\
[ A\

Any sampler/logging errors? **

SWWPU/{ LAY~ WQL'

Field Duplicate Grab Time:

l

. N\

N
Nepd

(\

Z

Field Duplicate Grab Volume:

Field Duplicate Composite: Begin Time

# of sample collected

missed aliquots?

approx. volume

2N

N

N\
N
/]

** If sampling errors record on back side.

—mme — | QYlOT-ASSOCIAtES; - INC - e — e
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Draining DI from line:

CSR:
In: Baclcﬂush hne w1th DI Detach qulck connect at mlet collecuon point. Allow DI to dram out of line.

Reattach quick connect.
Out: Backflush line with DI. No need to drain DI from sample line.

POE: _
In: Backflush line with DI. Detach qu1ck connect at inlet collection point (PVC "Tee"). Detach sample line

from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubmg, THEN
reattach quick connect atinlet sample collection point. -
Out: Backflush line with DI. Detatch quick connect at oulet collection point (PVC "Tee"). Allow DI to

drain out of line. Reattach quick connect.

'CANAL: ° \
In: Backftush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, Inc..
11/29/2007

NMTA Datashest
Storm Data Sheet




Storm Data Sheet - NMTA Boatyard Study

SAMPLING SET-UP_ _ o . , e -

Date/Time: J/ 21 103- 420 gtaff cm Weather: - u”‘\/‘-éz%r

' Ty Site: vYog Inflow Rate; 5.4 3\0 ™M

' ' Inlet : Outlet

Calibrate sample volume? N N
Bottles Labeled (eg CSR-Inl, CSR-In2, etc) - Y N
Clean bottles/lids off? (Y/N) Y N/
Backflush sample lines? (Y/N) Y ‘}’
Drain DI from line? (see back siﬂe for details) \/ \/
Check sample line connections? v Y
Check clock? Vi \/
Review Program? (see site specific sheet for programming deiails) \f \/
Internal Field Duplicate? N N
Run diagnostics/Test distributor arm (Y/N ) 7/ Y
Sampler off? Y Y

BOATYARD COORDINATION/SAMPLER INITIATION - )
Date/Time: 2/l los 2106 Staft, O Al Weather:  F-eicnane

Boatyard Staff: . 4 Do : &
Raining at site?:" f# ex ' Pumps running? \‘/p,<
: : Inlet ' Outlet
|Program Started? (Y/N) Y Y
" |Notes: ) ' '
(" AMPLE COLLECTION ‘ :
Date/Time: < /7 /0% NaS Staff Cavn Weather: o vex caS+
Inlet - Qutlet
Grab Time: 2/, Jox 200 [Z/plg  o12Y
Grab Volume: R oL -<0°%/, Lol - sP°/,
Composite 1: Begin Time ? 2, Jos 200 2, Jog 2126
# of subsamples collected? I 2. 12—
' missed aliquots? (eg. #2, #7, #9) @ o
approx. volume o~ Y,
Composite 2: Begin Time: o 2lelox 72209 (2l /os 72225
# of subsamples collected? \2- | 2-
missed aliquots? (eg. #2, #7, #9) & i
approx. volume { 6l -l p k-4l
Composite 3: Begin Time: ' - (Zoeleg | 2238 |2, los 2325
# of subsamples collected? , V2 12
missed aliquots? (eg. #2, #7, #9) @ . @/
approx. volume L ol - dn, 00 . ol - -*'y,Qﬂ
Any sampler/logging errors? ** No ’ N o
Field Duplicate Grab Time: - '
Field Duplicate Grab Volume: o -
Field Duplicate Composite: Begin Time N G
o # of sample collected \ \
v ' . missed aliquots? ' . N
‘ : approx. volume - ™ ™

**If samphm errors record on back side.

. __Taylor Associates,_Inc... _ __...___ . I

NMTA.Datasheet— ... ... L.




Draining DI from line:

CSR:
In: Backﬂush line with DL Detach qu1ck connect at inlet collectlon pomt Allow DI to drain out of line.

Reattach quick connect.
Out: Backflush hne with DI. No need to drain DI from sample line.

POE: ‘
In: Backflush line with DI Detach quick connect at inlet collection point (PVC "Tee"). Detach sample line

from pump tubing. Allow DI to drain from sample line. Reattach sample line to pump tubing, THEN

reattach quick connect at inlet sample collection point.
Out: Backflush line with DI. Detatch quick connect at oulet collection pomt (pvC "Tee") Allow DI to

drain out of line. Reattach quick connect.

CANAL:
In: Backflush line with DI. No need to drain DI from sample line.
Out: Backflush line with DI. No need to drain DI from sample line.

Taylor Associates, Inc.
11/29/2007

NMTA Datasheet

- Storm Data Sheet




Appendix E. Water Quality Data







Table E-1. Water quality data collected from th

e Aquip system during seven storm events.

Date . |SamplelD . [TestName Cin Cout: [sc %SCR Unit lagiin

12/13/2007 Comp/1 436.0 21.0 0.95183 195.18 ugl

12/13/2007 Comp2 503.0 16.2 0.96779 |96.78 ug/l

12/13/2007 Comp3 18.6 pg/l

12/13/2007 Grab| Copper 405.0 21.0 0.94815  |94.81 ugll

12/13/2007 Comp1{Copper, dissolved 329.0 18.3 0.94438 |94.44 ugll

12/13/2007 Comp2|Copper, dissolved 391.0 11.4 0.97084  ]97.08 ugll

12/13/2007 Comp3|Copper, dissolved 10.4 ua/l

12/13/2007 Grab| Copper, dissolved 311.0 14.5 0.95338 |95.34 ugll

12/13/2007 Comp1|Lead 1.0 1.0 pgll ND ND Y
12/13/2007 Comp?2|Lead 1.0 1.0 pg/l ND ND Y
12/13/2007 Comp3jlLead 1.0 ug/t ND Y
12/13/2007 Grab]|Lead 1.0 1.0 ug/l ND ND Y
12/13/2007 Comp1|Lead, dissolved 1.0 1.0 pg/l ND ND Y
12/13/2007 Comp2|Lead, dissolved 1.0 1.0 pg/l ND ND Y
12/13/2007 Comp3|Lead, dissolved 1.0 ug/l ND Y
12/13/2007 GrabjLead, dissoived 1.0 1.0 pg/l ND ND Y
12/13/2007 Comp1|T8S 9.0 1.0 0.88889  |88.89 mg/l N/A
12/13/2007, Comp2|TSS 6.0 0.25 0.95833 |95.83 mg/l ND N/A
12/13/2007 Comp3|TsS 2.0 mg/| N/A
12/13/2007 Grab|TSS 8.0 1.0 0.87500 |87.50 mg/! N/A
12/13/2007 Comp1|Zinc 554.0 79.0 0.85740 |85.74 Hg/l Y
12/13/2007 Comp2|Zinc 656.0 85.0 0.87043  |87.04 ugfl Y
12/13/2007 Comp3|Zinc 153.0 ug/l

12/13/2007 GrabjZinc 555.0 49.0 0.91171  [91.17 ug/l

12/13/2007 Comp1|Zinc, dissolved 463.0 67.0 0.85529  185.53 pg/l

12/13/2007 Comp2|Zinc, dissolved 577.0 75.0 0.87002  |87.00 ug/l

12/13/2007 Comp3jZinc, dissolved 138.0 pg/l

12/13/2007 Grab]Zinc, dissolved 491.0 43.0 0.91242 |91.24 ug/! Y
12/19/2007 Comp1|Copper 104.0 5.5 0.94712  |94.71 ug/l Y
12/19/2007 Comp2|Copper 60.0 5.2 0.91333 |91.33 ug/l Y
12/19/2007 Comp3]Copper 86.0 5.8 0.93256 |93.26 ug/l Y
12/19/2007 Grab| Copper 128.0 6.1 0.95234  ]95.23 pg/t Y
12/19/2007 Comp1|Copper, dissolved 60.0 5.5 0.90833  |90.83 ug/l Y
12/19/2007, Comp2|Copper, dissoived 47.0 5.1 0.89149 189.15 ug/l Y
12/19/2007 Comp3|Copper, dissolved 48.0 5.7 0.88125 |88.13 ug/l Y
12/19/2007 Grab|Copper, dissolved 108.0 6.1 0.94352 |94.35 ug/| Y
12/19/2007 Comp1|Lead 1.0 1.0 pg/l ND ND Y
12/19/2007 Comp?2|Lead 1.0 1.0 ug/l ND ND Y

ND = below lab detection level

utlet sample above criteria




Table E-1. Water guality data collected from the Aquip system durlng seven storm events

Date. . [SampleilD . |TestName Belo;vd;schaﬁge‘cﬁﬁlé‘?“-*l
12/19/2007 Comp3|Lead
12/19/2007 Grab|Lead . .
12/19/2007 Comp1{Lead, dissolved 1.0 1.0 pg/l ND
12/19/2007 Comp2|Lead, dissolved 1.0 1.0 ug/t ND
12/19/2007 Comp3|Lead, dissolved 1.0 1.0 pg/t ND
12/19/2007 GrablLead, dissolved 1.0 1.0 Mg/l ND
12/19/2007 Comp1|TSS 1.5 0.7 0.55333 |55.33 mgl/l
12/19/2007 Comp2|TSS 0.25 0.25 mgl/l ND ND
12/19/2007 Comp3|TSS 1.8 0.25 0.86111 86.11 mg/l ND
12/19/2007 Grab|TSS 1.3 0.7 0.48462 |48.46 mg/t
12/19/2007 Comp1|Zinc 119.0 61.0 0.48739 |48.74 pg/l
12/19/2007 Comp2|Zinc 93.0 58.0 0.37634 |37.63 ugfl
12/19/2007 Comp3|Zinc’ 102.0 59.0 0.42157 |42.16 ug/l
12/19/2007 Grab|Zinc 170.0 64.0 0.62353 |62.35 g/
12/19/2007 Comp1|Zinc, dissolved 100.0 56.0 0.44000 |44.00 pg/l
12/19/2007 Comp2|Zinc, dissolved 80.0 53.0 0.33750 |33.75 g/l
12/19/2007 Comp3|Zinc, dissolved 84.0 54.0 0.35714  |35.71 ug/l
12/19/2007 Grab)Zinc, dissolved 150.0 60.0 0.60000 |60.00 ug/l
12/27/2007 Comp|Copper 8.6 ug/l
12/27/2007 CompFD|Copper 10.9 ug/l
12/27/2007 Grab|Copper 10.2 ug/l
12/27/2007 GrabFD|Copper 9.9 ug/l
12/27/2007 Comp|Copper, dissolved 6.1 ug/l
12/27/2007 CompFD|Copper, dissolved 6.4 ua/l
12/27/2007 Grab|Copper, dissolved 8.0 pg/l
12/27/2007 GrabFD]Copper, dissolved 7.8 ugll
12/27/2007 ComplLead 1.0 pg/l ND
12/27/2007 CompFD|Lead 1.0 ugh ND
12/27/2007 Grab|Lead 1.0 g/l ND
12/27/2007 GrabFDjLead 1.0 pg/l ND
12/27/2007 Comp|Lead, dissolved 1.0 ug/t ND
12/27/2007 CompFD|Lead, dissolved 1.0 ug/l ND
12/27/2007 Grab|Lead, dissolved 1.0 g/l ND
12/27/2007 GrabFD]Lead, dissolved - 1.0 ug/l ND
12/27/2007 Comp|TSS 0.25 mg/| ND
12/27/2007 CompFD|TSS 0.25 mg/l ND
12/27/2007 Grab|TSS 0.25 mg/l ND
12/27/2007 GrabFD|TSS 0.25 mg/l ND




Table E-1. Water quality data coliected from the AC]UIp system durmg seven storm events.

Date .. |SampleiD . |TestName . - SCR i ai|%sSCR: slunits o Elagi it /|Belowidischarge/critetia?
12/27/2007 Comp Zinc pgft Y
12/27/2007 CompFD|Zinc ugll Y
12/27/2007| Grabl|Zinc pg/! Y
12/27/2007, GrabFD)|Zinc . pg/l Y
12/27/2007 Comp|Zinc, dissolved 68.0 ug/l Y
12/27/2007| CompFD|Zinc, dissolved 73.0 pg/t Y
12/27/2007| Grab]Zinc, dissolved 72.0 pg/l Y
12/27/2007 GrabFD)Zinc, dissolved 68.0 ug/| Y

1/3/2008 Comp1|Copper 101.0 6.0 0.94059  [94.06 ug/t Y
1/3/2008 Comp2{Copper 78.0 7.6 0.90256  [90.26 ug/l Y
1/3/2008 Comp3|Copper 119.0 7.0 0.94118  |94.12 ug/l Y
1/3/2008 Grab|Copper 160.0 5.3 0.96688  |96.69 ug/l Y
1/3/2008 Comp1|Copper, dissolved 69.0 4.7 0.93188 | 93.18841 |ug/l Y
1/3/2008 Comp2{Copper, dissolved 62.0 7.4 0.88065 | 88.06452 {ug/t Y
1/3/2008 Comp3|Copper, dissolved 94.0 6.4 0.93191 | 93.19149 |ug/l Y
1/3/2008 Grab|Copper, dissolved 114.0 4.7 0.95877 | 95.87719 |ug/! Y
1/3/2008 Comp1|Lead 1.0 1.0 ug/l ND ND Y
1/3/2008 Comp2|Lead 1.0 1.0 ug/l ND ND Y
1/3/2008 Comp3jLead 1.0 1.0 ug/i ND ND Y
1/3/2008 Grab|Lead 1.0 1.0 ug/| ND ND Y
1/3/2008 Comp1|Lead, dissolved 1.0 1.0 ug/l ND ND Y
1/3/2008 Comp?2jLead, dissolved 1.0 1.0 ug/l ND ND Y
1/3/2008 Comp3|Lead, dissolved 1.0 1.0 ug/| ND ND Y
1/3/2008 Grabl|Lead, dissolved 1.0 1.0 ug/l ND ND Y
1/3/2008 Comp1|TSS 3.0 0.25 0.91667 | 91.66667 [mg/l ND N/A
1/3/2008 Comp2|TSS 2.5 0.25 0.90000 | 90.00000 |mg/! ND N/A
1/3/2008 Comp3|TSS 1.5 0.25 0.83333 | 83.33333 imgl/l ND N/A
1/3/2008 Grab|TSS 2.3 0.25 0.89130 | 89.13043 |mg/l ND N/A
1/3/2008 Comp1|{Zinc 138.0 70.0 0.49275 | 49.27536 |ug/l Y
1/3/2008 Comp2|Zinc 114.0 81.0 0.28947 | 28.94737 |ug/i Y
1/3/2008 Comp3|Zinc 148.0 82.0 0.44595 | 44.59459 |ug/l Y
1/3/2008 GrabjZinc 210.0 77.0 0.63333 [ 63.33333 |ug/ Y
1/3/2008 Comp1|Zinc, dissolved 131.0 60.0 0.54198 | 54.19847 |ug/l Y
1/3/2008 Comp2{Zinc, dissolved 112.0 69.0 0.38393 | 38.39286 |ug/l Y
1/3/2008 Comp3|Zinc, dissolved 140.0 78.0 0.44286 | 44.28571 |ug/l Y
1/3/2008 GrabjZinc, dissolved 199.0 76.0 0.61809 | 61.80905 |ug/l Y
1/9/2008 Comp1{Copper 219.0 8.7 0.96027 | 96.02740 |ug/) Y
1/9/2008 Comp2|Copper 83.0 5.4 0.93494 | 93.49398 |ug/! Y




'I

Table E-1. Water quallty data collected from the Aqmp system durmg seven storm events.

Date . |SampleiD”  |TestName im0 [Cout G [%SEerR " |units . |FI agin |Flagoii Below discharge criteria?

1/9/2008 Comp3 Copper 74.0 4.0 0 94595 94.59459 yg/h
1/9/2008 Grab|Copper 266.0 10.3 0.96128 | 96.12782 |ug/l
1/9/2008 Comp1|Copper, dissolved 81.0 6.2 0.92346 | 92.34568 |ug/l
1/9/2008 Comp2|Copper, dissolved 48.0 4.4 0.90833 | 90.83333 |ug/l Y
1/9/2008 Comp3lCopper, dissolved 47.0 3.4 0.92766 | 92.76596 |ug/t Y
1/9/2008 Grab|Copper, dissolved 128.0 7.2 0.94375 | 94.37500 |pg/l Y
1/9/2008 Comp1|Lead 2.0 1.0 g/l ND Y
1/9/2008 Comp2|Lead 1.0 1.0 ug/l ND ND Y
1/9/2008 Comp3jLead 1.0 1.0 g/l ND ND Y
1/9/2008 GrabllLead 1.0 1.0 ug/t ND ND Y
1/9/2008 Comp1]|Lead, dissolved 1.0 1.0 pg/l ND ND Y
1/9/2008 Comp2|Lead, dissolved 1.0 1.0 ug/l ND ND Y
1/9/2008 Comp3|Lead, dissolved 1.0 1.0 g/l ND ND Y
1/9/2008 Grabj|Lead, dissolved 1.0 1.0 pg/l ND ND Y
1/9/2008 Comp1|TSS 7.5 0.8 0.90000 | 90.00000 |mg/l N/A
1/9/2008 Comp2jTSS 1.5 0.25 0.83333 | 83.33333 mg/l ND N/A
1/9/2008 Comp3|TSS 0.8 0.25 0.66667 | 66.66667 |mg/l ND N/A
1/9/2008 Grab|TSS 9.8 0.8 0.92347 | 92.34694 {mg/l N/A
1/9/2008 Comp1|Zinc 143.0 70.0 0.51049 | 51.04895 {ug/! Y
1/9/2008 Comp2|Zinc 97.0 66.0 0.31959 | 31.95876 jug/! Y
1/9/2008 Comp3|Zinc 93.0 64.0 0.31183 | 31.18280 |ug/l Y
1/9/2008 Grabl|Zinc 194.0 76.0 0.60825 | 60.82474 |ug/l Y
1/9/2008 Comp1|Zinc, dissolved 121.0 67.0 0.44628 | 44.62810 jug/l Y
1/9/2008 Comp2|Zinc, dissolved 81.0 58.0 0.28395 | 28.39506 |ug/l Y
1/9/2008 Comp3|Zinc, dissolved 78.0 62.0 0.20513 | 20.51282 jug/l Y
1/9/2008 Grab)Zinc, dissolved 164.0 67.0 0.59146 | 59.14634 jug/l Y

1/14/2008 Comp|Copper 287.0 14.0 0.95122 | 95.12195 |ug/l

1/14/2008 CompFDj|Copper 256.0 15.0 0.94141 | 94.14063 jug/l

1/14/2008 Grab|Copper 1490.0 12.0 0.99195 | 99.19463 |ug/

1/14/2008 GrabFD|Copper 1410.0 14.0 0.99007 | 99.00709 |ug/l

1/14/2008 Comp|Copper, dissolved 84.0 12.0 0.85714 | 85.71429 |ug/l

1/14/2008 CompFD|Copper, dissolved 85.0 12.0 0.85882 | 85.88235 |ug/l

1/14/2008 Grab|Copper, dissolved 137.0 10.0 0.92701 | 92.70073 jug/l Y

1/14/2008 GrabFD|Copper, dissolved 127.0 11.0 0.91339 | 91.33858 |ug/l

1/14/2008 Comp|Lead 3.7 1.0 0.72973 | 72.97297 lug/l ND Y

1/14/2008 CompFD|Lead 2.6 1.0 0.61538 | 61.53846 {ug/l ND Y

1/14/2008 GrabjlLead 17.7 1.0 0.94350 | 94.35028 jug/l ND Y

1/14/2008 GrabFD|Lead 18.0 1.0 0.94444 | 94.44444 |ug/l ND Y




Table E-1. Water quality data coliected from the AqUIp system durlng seven storm events.

Date< - |SampleiD: Test:Name: |Cin. 0@ |Cout: i |SCRE - |Units & t. |Bslowdischarge critefia?

1/14/2008 Comp Lead, dissolved 1.0 ug/l

1/14/2008 CompFD|Lead, dissolved 1.0 Apght

1/14/2008 Grab|Lead, dissolved 1.0 ug/l

1/14/2008 GrabFD|Lead, dissolved 1.0 pg/l

1/14/2008 Comp|TSS 7.5 0.76000 | 76.00000 |mgl/l

1/14/2008 CompFD|TSS 6.5 . 0.76923 | 76.92308 [mg/!

1/14/2008 Grab|TSS 40.0 1.5 0.96250 | 96.25000 |mg/l

1/14/2008 GrabFD|TSS 34.0 1.3 0.96176 | 96.17647 |mgl/l

1/14/2008 CompjZinc 168.0 103.0 ~0.38690 | 38.69048 |ug/|

1/14/2008 CompFDjZinc 153.0 104.0 0.32026 | 32.02614 [ug/l

1/14/2008 Grab|Zinc 429.0 127.0 0.70396 | 70.39627 |ug/l

1/14/2008 GrabFDj|Zinc 414.0 122.0 0.70531 | 70.53140 jug/!

1/14/2008 Comp|Zinc, dissolved 119.0 99.0 0.16807 | 16.80672 |ug/l

1/14/2008 CompFD|Zinc, dissoived 123.0 101.0 0.17886 | 17.88618 |ug/l

1/14/2008 Grab]|Zinc, dissolved 214.0 120.0 0.43925 | 43.92523 jug/l

1/14/2008 GrabFDjZinc, dissolved 196.0 113.0 0.42347 | 42.34694 |ug/l
2/6/2008 Comp1|Copper 203.0 8.4 0.95862 | 95.86207 |ug/l
2/6/2008 Comp2|Copper 175.0 5.0 0.97143 | 97.14286 jug/l
2/6/2008 Comp3|Copper 122.0 4.5 0.96311 | 96.31148 |ug/l
2/6/2008 Grab|Copper 218.0 18.6 0.91468 | 91.46789 |ug/l
2/6/2008 Comp1|Copper, dissolved 135.0 6.8 0.94963 | 94.96296 |ug/l
2/6/2008 Comp2|Copper, dissolved 97.0 4.0 0.95876 | 95.87629 [ug/l
2/6/2008 Comp3{Copper, dissolved 92.0 2.9 0.96848 | 96.84783 |ugl/l
2/6/2008 Grab|Copper, dissolved 132.0 9.6 0.92727 | 92.72727 |ug/l
2/6/2008 Comp1|Lead 1.0 1.0 ugft ND ND
2/6/2008 Comp2|Lead 1.0 1.0 ' ug/l ND ND
2/6/2008 Comp3|Lead 1.0 1.0 ug/l ND ND
2/6/2008 GrablLead 1.0 1.0 Hg/l ND ND
2/6/2008 Comp1|Lead, dissolved 1.0 1.0 yg/t ND ND
2/6/2008 Comp2|Lead, dissolved 1.0 1.0 ug/l ND ND
2/6/2008 Comp3jLead, dissolved 1.0 1.0 ug/l ND ND
2/6/2008 Grab|Lead, dissolved 1.0 1.0 pg/l ND ND
2/6/2008 Comp1|TSS 4.3 0.7 0.84419 | 84.41860 |mg/l
2/6/2008 Comp2|TSS 4.5 0.5 0.88889 | 88.88889 |mg/l
2/6/2008 Comp3|TSS 0.8 0.25 0.66667 | 66.66667 [mg/l ND
2/6/2008 Grab|TSS 3.7 0.8 0.77568 | 77.56757 |mgll
2/6/2008 Comp1|Zinc 168.0 66.0 0.60714 | 60.71429 |ug/l
2/6/2008 Comp2|Zinc . 151.0 46.0 0.69536 | 69.53642 jug/l




Table E-1. Water quality data collected from the Aqu system durmg seven storm events.

Date |Sempie D [TestNare %S! Units g out__|Below discharge criteria? -
2/6/2008 Comp3jZinc 0. 66207 66.20690 ug/l Y
2/6/2008 Grab|Zinc 0.69512 | 69.51220 |pg/l Y
2/6/2008 Comp1|Zinc, dissolved 161.0 48.0 0.70186 | 70.18634 |ug/l Y
2/6/2008 CompZ2|Zinc, dissolved 143.0 44.0 0.69231 | 69.23077 |ug/l Y
2/6/2008 Comp3|Zinc, dissolved 134.0 47.0 0.64925 | 64.92537 |ug/l Y
2/6/2008 Grab|Zinc, dissolved 155.0 48.0 0.69032 | 69.03226 |ug/l Y




Table E 2. Water quality data collected from the WWIX system durlng seven storms

Date:: | “Sample ID|TestName < |{Cout _]PRE 'ER | Units: . *|Below:dischargeicriteria? i
11/26/2007 A\/_G COMP|Copper 8.2 0. 99164 99.16 pg/l Y
11/26/2007 Comp1|Copper . 19:6 : ug/l Y
11/26/2007 Comp2|Copper . 5.8 0.00 pofl - Y
11/26/2007 Comp3|Copper 1450.0 9.2 0.00 ug/t Y
11/26/2007 Grab|Copper 191.0 2.3 0.98796  {98.80 ug/l Y
11/26/2007] AVG COMP|Copper, dissolved 489.3 5.5 0.98869 |98.87 ug/l Y
11/26/2007 Comp1|Copper, dissolved 488.0 5:5 ) Selj] Y
11/26/2007 Comp2|Copper, dissolved 520.0 54 ug/l Y
11/26/2007 . Comp3{Copper, dissolved 460.0 57 : : ug/l Y
11/26/2007 Grab|Copper, dissolved 30.0 2.0 0.93333  |93.33 pg/l ND Y
11/26/2007] AVG COMP|Lead 14.2 2.0 0.85948  [85.95 ug/l ND Y
11/26/2007 Comp1iLead 11.0 :12.0 : pg/l ND Y
11/26/2007 Comp2|Lead 10.8 2.0 pg/l ND Y
11/26/2007 Comp3|Lead 20.9 :12.0 . : ua/l ND Y
11/26/2007 Grab]Lead 3.5 2.0 0.42857  ]42.86 ug/t ND Y
11/26/2007] AVG COMPjLead, dissolved 2.3 2.0 0.14286 14.29 ug/l Y
11/26/2007 Comp1|Lead, dissolved 2:5 2.0 - pg/l ND Y
11/26/2007 Comp?2|Lead, dissolved 2.5 2.0 ug/l ND Y
11/26/2007 Comp3|Lead, dissolved 2.0 120 ug/l ND ND Y
11/26/2007 Grab|Lead, dissolved 2.0 2.0 pg/l ND ND Y
11/26/2007 AVG COMP|TSS 13.5 0.6 0.95877 95.88 mg/l N/A
11/26/2007 Comp1|{TSS 4.5 10:50 mgl/l ND N/A
11/26/2007 Comp2jTSS 8.0 :]0:50 mg/| ND N/A
11/26/2007 Comp3|TSS 28.0 10.67 mg/! : N/A
11/26/2007 Grab|TSS 4.3 0.50 10.88372 88.37 mg/l ND N/A
11/26/2007; AVG COMP|Zinc 405.0 7.7 0.98107  [98.11 ug/l Y
11/26/2007 Comp1}Zinc 318.0 9.0 ug/l Y
11/26/2007 Comp2|Zinc 367.0 ;|80 ug/l Y
11/26/2007 Comp3|Zinc 530.0 8.0 - : pg/l Y
11/26/2007 Grab]Zinc 156.0 6.0 0.96154  [96.15 pg/t Y
11/26/2007] AVG COMP|Zinc, dissolved 334.0 6.7 0.98004  [98.00 ug/l Y
11/26/2007 Comp1|Zinc, dissolved 2960 - |7.0 ug/l Y
11/26/2007 Comp2jZinc, dissolved 312:0 .16.0 ug/l Y
11/26/2007 Comp3i{Zinc, dissolved 394.0 47:0 : ug/l Y
11/26/2007 Grab|Zinc, dissolved 102.0 5.0 0.95098  [95.10 ug/l ND Y
11/28/2007 Comp1|Copper 1210 14 0.98843  |98.84 ug/l
11/28/2007 Comp2{Copper 1050 9.8 0.99067  |99.07 uo/l
11/28/2007 Comp3|Copper 649 11.5 0.98228  [98.23 ug/l

ND = below detection limit
Outlet sample above criteria
Botties not labeled as
separate compsites, so
no individual paired
comps. PCR calculated
using average influent
and average effluent
concentrations.




Table E-2. Water quality data collected from the WWIX system during seven storms

Date .. | = SampleID|TestName = |  IPRE TA)F’RE
11/28/2007 Grab|Copper 585 17 3 0. 97043 97.04
11/28/2007 Comp1|Copper, dissolved 469.0 13.5 0.97122 |97.12
11/28/2007 Comp2|Copper, dissolved 580.0 8.2 0.98586  |98.59
11/28/2007 Comp3|Copper, dissolved 512.0 9.3 0.98184 ]98.18
11/28/2007 Grab|Copper, dissolved 358.0 14.8 0.95866 |95.87
11/28/2007 Comp1|Lead 47.6 2.0 0.95798  ]95.80
11/28/2007 Comp2|Lead 41.1 2.0 0.95134 ]95.13 pg/t ND Y
11/28/2007 Comp3|Lead 11.9 2.0 0.83193 |83.19 pg/t ND Y
11/28/2007 Grab|Lead 8.8 2.0 0.77273 |77.27 pg/l ND Y
11/28/2007 Comp1|Lead, dissolved 2.0 2.0 0.00000  ]0.00 yg/l ND Y
11/28/2007 Comp?2|Lead, dissolved 3.8 2.0 0.47368 147.37 ug/l ND Y
11/28/2007 Comp3|Lead, dissolved 3.3 2.0 0.39394 |39.39 ug/l ND Y
11/28/2007 Grab|Lead, dissolved 2.0 2.0 ug/l ND ND Y
11/28/2007 Comp1{TSS 19.0 1.50 0.92105 |92.11 mg/l N/A
11/28/2007 Comp2|T7SS 21.0 1.20 0.94286 94.29 mg/l N/A
11/28/2007 Comp3|TS8S 7.5 1.30 0.82667 82.67 mé/l N/A
11/28/2007 Grab|TSS 7.0 1.50 0.78571 78.57 mg/l N/A
11/28/2007 Comp1|Zinc 642.0 16.0 0.97508 97.51 ug/l Y
11/28/2007 Comp2jZinc 612.0 13.0 0.97876  |97.88 pglt Y
11/28/2007 Comp3|Zinc 562.0 14.0 0.97509 97.51 pg/l Y
11/28/2007 Grab{Zinc 375.0 23.0 0.93867 |93.87 ug/l Y
11/28/2007 Comp1|Zinc, dissolved 521.0 11.0 0.97889 |97.89 ug/l Y
11/28/2007 Comp?2|Zinc, dissolved 536.0 12.0 0.97761 |97.76 ug/l Y
11/28/2007 Comp3|Zinc, dissolved 429.0 14.0 0.96737 196.74 ug/l Y
11/28/2007 GrabjZinc, dissolved 339.0 13.0 0.96165 [96.17 ug/l Y
12/13/2007 Comp|Copper 2220 18.7 0.99158 99.15766 {ug/l
12/13/2007] Comp (FD)|Copper 2180 18.6 0.99147 99.14679 |ug/l
12/13/2007 Grab|Copper 2350 19.4 0.99174 99.17447 [ug/l
12/13/2007 Grab (FD)|Copper 2120 19.2 0.99094 99.09434 |ug/l
12/13/2007 ComplCopper, dissolved 955 15 0.98429 08.42932 |ug/l
12/13/2007] Comp (FD)|Copper, dissolved 960 17.4 0.98188 98.18750 |ug/l
12/13/2007 Grab|Copper, dissolved 1010 16.8 0.98337 08.33663 |ug/l
12/13/2007 Grab (FD)|Copper, dissolved 1010 14.5 0.98564 08.56436 |ug/l
12/13/2007 Compllead 96 2 0.97917 97.91667 [ug/ ND
12/13/2007} Comp (FD)|Lead 94 2 0.97872 97.87234 {ug/l ND
12/13/2007 Grab|Lead 103 2 0.98058 98.05825 fug/t ND
12/13/2007] _ Grab (FD)|Lead 69 2 0.97101 | 97.10145 |ugll ND
12/13/2007 Comp|Lead, dissolved 6.4 2 0.68750 68.75000 |ug/l ND




Table E-2. Water quallty data collected from the WWIX system durlng seven storms.

Date. - | SampleD|TestName , JPRE: ;- |%PRE. Units - |Elagiini - |Below dischargéicriteria? = |
12/13/2007] Comp (FD)|Lead, dlssolved 6.4 2 0. 68750 68.75000 ug/l

12/13/2007 Grab|Lead, dissolved 7.4 2 0.72973 72.97297 |ug/l

12/13/2007 Grab (FD)|Lead, dissolved 8.3 2 0.75904 75.90361 {ug/l

12/13/2007 Comp|TSS 28 3 0.89286 89.28571 [mg/l

12/13/2007| Comp (FD)|TSS 24 2.5 0.89583 | 89.58333 |mgl/l

12/13/2007 Grab|TSS 27 2.8 0.89630 89.62063 |mgf

12/13/2007 Grab (FD)|TSS 31 2.3 0.92581 92.58065 [mg/l

12/13/2007 CompjZinc 1110 29 0.97387 97.38739 |ug/l

12/13/2007| Comp (FD)|Zinc 1110 29 0.97387 97.38739 |ug/l

12/13/2007 Grab|Zinc 1150 31 0.97304 97.30435 [ug/l

12/13/2007| _ Grab (FD)|Zinc 1140 30 0.97368 | 97.36842 |ug/l

12/13/2007 Comp|Zinc, dissolved 849 25 0.97055 97.05536 {ug/l

12/13/2007| Comp (FD)|Zinc, dissolved 845 29 0.96568 96.56805 |ug/!

12/13/2007 Grab|Zinc, dissolved 922 29 0.96855 96.85466 |ug/l

12/13/2007| _ Grab (FD)|Zinc, dissolved 915 27 0.97049 | 97.04918 |ug/l

12/19/2007 Comp1|Copper 763 11 (0.98558 98.55832 |ug/!

12/19/2007 Comp2|Copper 1580 11 0.99304 99.30380 |ug/l

12/19/2007 Comp3|Copper 1090 7.7 0.99294 90.29358 |ug/!

12/19/2007 Grab|Copper 833 13 0.98439 98.43938 |ug/l

12/19/2007 Comp1|Copper, dissolved 368 8.8 -10.97609 97.60870 g/l

12/19/2007 Comp2|Copper, dissolved 434 7.8 0.98203 98.20276 [ug/l Y
12/19/2007 Comp3|Copper, dissolved 468 7.6 0.98376 98.37607 |ug/l Y
12/19/2007 Grab|Copper, dissolved 349 9.5 0.97278 97.27794 |ug/l Y
12/19/2007 Comp1|Lead 31 2 0.93548 93.54839 |ng/l ND Y
12/19/2007 Comp2|Lead 78 2 0.97436 97.43590 |ug/l ND Y
12/19/2007 Comp3|Lead 47 2 0.95745 95.74468 |ug/! ND Y
12/19/2007 Grabl|Lead 35 2 0.94286 94.28571 |ug/ ND Y
12/19/2007 Comp1{Lead, dissolved 3.8 2 0.47368 47.36842 |ug/l ND Y
12/19/2007 Comp2|Lead, dissolved 4.3 2 0.53488 53.48837 |ug/l ND Y
12/19/2007 Comp3|Lead, dissolved 3.8 2 0.47368 47.36842 |pg/l ND Y
12/19/2007 GrablLead, dissolved 3.2 2 0.37500 37.50000 [ug/l ND Y
12/19/2007 Comp1|TSS 11 0.5 0.95455 95.45455 |mg/l ND N/A
12/19/2007 Comp2|TSS 34 0.5 0.98529 98.52941 [mg/| ND N/A
12/19/2007 Comp3|TSS 14 0.5 0.96429 06.42857 |mg/! ND N/A
12/19/2007 Grab|TSS 14 1.5 0.89286 89.28571 [mgl/l N/A
12/19/2007 Comp1|Zinc 276 11 0.96014 96.01449 |ug/l Y
12/19/2007 Comp2|Zinc 373 10 0.97319 97.31903 {ug/) Y
12/19/2007 Comp3|Zinc 367 g 0.97548 97.54768 |ug/l Y




Table E-2 Water quality data collected from the WWIX system during seven storms.

Date |  ‘Sample ID[TestName o ~ [Cout  JPRE _ i[%PRE _ |Units _ |Flagin__|Flagout _|Belowdischargeicriteria?
12/19/2007 Grab|Zinc 14 0.94928 94.92754 |ug/l Y
12/19/2007 Comp1|Zinc, dissolved 208 9 0.95673 95.67308 {ug/l Y
12/19/2007 Comp?2}Zinc, dissolved 239 10 0.95816 95.81590 [pg/l Y
12/19/2007 Comp3|Zinc, dissolved 268 7 0.97388 97.38806 |ug/l Y
12/19/2007 Grab|Zinc, dissolved 202 12 0.94059 94.05941 jug/l Y
12/27/2007 Comp1{Copper ‘ 1400 7.3 0.99479 00.47857 |ug/l Y
12/27/2007 Comp2{Copper 507 7.3 0.98777 08.77722 |ug/l Y
12/27/2007 Comp3|{Copper 578 6.2 0.08927 98.92734 |ug/l Y
12/27/2007 Grab|Copper 1240 6 0.99516 99.51613 |ug/l Y
12/27/2007 Comp1|Copper, dissolved 519 6.4 0.98767 98.76686 |ug/l Y
12/27/2007 Comp2|Copper, dissolved 389 6.7 0.98278 08.27763 |ug/l Y
12/27/2007 Comp3|Copper, dissolved 493 5.2 0.98945 08.94523 |ug/i Y
12/27/2007 GrabjCopper, dissolved 655 47 0.99282 99.28244 |ug/l Y
12/27/2007 Comp1|Lead 41 2 0.95110 95.11002 |pg/l ND Y
12/27/2007 Comp2|Lead 16 2 0.87805 87.80488 |ug/! ND Y
12/27/2007 Comp3|Lead 4 2 0.53488 53.48837 |ug/l ND Y
12/27/2007 Grab|Lead 30 2 0.93399 03.39934 |ug/l ND Y
12/27/2007 Comp1|Lead, dissolved 3.6 2 0.44444 4444444 |ug/l ND Y
12/27/2007 Comp?2|Lead, dissolved 2.9 2 0.31034 31.03448 |ug/l ND Y
12/27/2007 Comp3|Lead, dissolved 2 2 pg/l ND ND Y
12/27/2007 Grab Eead, dissolved 3.8 2 0.47368 47.36842 pg/l ND Y
12/27/2007 Comp1{TSS 27 0.5 0.98148 08.14815 {mgl/l ND N/A
12/27/2007 Comp2|TSS 8.5 0.5 0.94118 94.11765 |mg/l ND N/A
12/27/2007 Comp3|TSS 4.5 0.5 0.88889 88.88889 |mg/l ND N/A
12/27/2007 Grab|TSS 20 0.5 0.97500 97.50000 |mg/l ND N/A
12/27/2007 Comp1jZinc 347 12 0.96542 06.54179 |ug/l Y
12/27/2007 Comp2|Zinc 196 13 0.93367 93.36735 |pg/l Y
12/27/2007 Comp3|Zinc 226 12 0.94690 94.69027 |ug/! Y
12/27/2007 Grab|Zinc 490 12 0.97551 97.55102 |ug/l Y
12/27/2007 Comp1|Zinc, dissolved 254 10 0.96063 96.06299 |ug/l Y
12/27/2007 Comp2jZinc, dissolved 164 12 0.92683 92.68293 jug/l Y
12/27/2007 Comp3jZinc, dissolved 203 10 0.95074 95.07389 |ug/l Y
12/27/2007 Grab|Zinc, dissolved 364 10 0.97253 97.25275 |ug/l Y

1/3/2008 Comp1|{Copper 1250 4.6 0.99632 99.63200 {pg/l Y
1/3/2008 Comp2|Copper 1050 2.4 0.99771 90.77143 {ug/l Y
1/3/2008 Comp3|Copper 792 2 0.99747 00.74747 {ug/l ND Y
1/3/2008 Grab}Copper 732 6.9 0.99057 99.05738 |ug/l Y
1/3/2008 Comp1jCopper, dissolved 502 3.8 0.99358 99.35811 |ug/l Y




Table E-2. Water quality data collected from the WWIX system during seven storms.

Date i ik ‘Sample:ID|TestName:: ACin: |Cout PRE Y%PRE - |Units ElagIn® = |Flagoiit!: }[Below:discharge criteria? i
1/3/2008 Comp2|Copper, dissoive 516 2.1 99.59302 |ug/! B Y
1/3/2008 Comp3|Copper, dissolved 506 2 0.99605 99.60474 |ug/l ND Y
1/3/2008 Grabl|Copper, dissolved 614 6 0.99023 99.02280 |ug/l Y
1/3/2008 Comp1jLead 53 2 0.96226 96.22642 [ug/l ND Y
1/3/2008 Comp2|Lead 45 2 0.95556 95.55556 |ug/l ND Y
1/3/2008 Comp3|Lead 26 2 0.92308 92.30769 |ug/l ND Y
1/3/2008 Grabl|Lead 10.4 2 0.80769 80.76923 |ug/l ND Y
1/3/2008 CompjLead, dissolved 5 2 0.60000 60.00000 |ug/l ND Y
1/3/2008 Compz2|Lead, dissolved 4.5 2 0.55556 55.55556 |ug/l ND Y
1/3/2008 Comp3|Lead, dissolved 4.1 2 0.51220 51.21951 |ug/l ND Y
1/3/2008 Grab|Lead, dissolved 4.6 2 0.56522 56.52174 g/l ND Y
1/3/2008 Comp1|TSS 17 0.5 0.97059 97.05882 |mg/l ND N/A
1/3/2008 Comp2|TSS 16 0.5 0.96875 96.87500 |mg/! ND N/A
1/3/2008 Comp3|TSS 8.5 0.5 0.94118 94.11765 |mg/l “IND N/A
1/3/2008 Grab|TSS 2.7 0.83 0.69259 69.25926 |mg/| N/A
1/3/2008 Comp1|Zinc 349 7 0.97994 97.99427 fug/l Y
1/3/2008 Comp2jZinc 300 7 0.97667 97.66667 |ugl/l Y
1/3/2008 Comp3|Zinc 282 6 0.97872 97.87234 |ug/l Y
1/3/2008 Grab|Zinc 296 11 0.96284 96.28378 |ug/t Y
1/3/2008 Comp1|Zinc, dissolved 287 5 0.98258 98.25784 |ug/l ND Y
1/3/2008 Comp?2|Zinc, dissolved 252 5 0.98016 98.01587 |ug/! Y
1/3/2008 Comp3jZinc, dissolved 248 5 0.97984 97.98387 |ug/l ND Y
1/3/2008 Grab|Zinc, dissolved 286 10 0.96503 96.50350 {ug/l Y
1/8/2008 Comp1|Copper 791 3.8 0.99520 99.51960 |ug/ Y
1/8/2008 Comp2|Copper 731 4.7 0.99357 99.35705 |ug/l Y
1/8/2008 Comp3{Copper 829 5.1 0.99385 99.38480 |ug/! Y
1/8/2008 Grab|Copper 762 3.6 -10.99528 99.52756 |ugll Y
1/8/2008 Comp1|Copper, dissolved 503 3.3 0.99344 99.34394 |9/l Y
1/8/2008 Comp2|Copper, dissolved 517 3.3 0.99362 99.36170 |ug/l Y
1/8/2008 Comp3|Copper, dissolved 514 3.7 0.99280 99.28016 |ug/t Y
1/8/2008 GrabjCopper, dissolved 461 3.6 0.99219 99.21909 |ug/! Y
1/8/2008 Comp1|Lead 21.7 2 0.90783 90.78341 |ug/l ND Y
1/8/2008 Comp2|Lead 17.1 2 0.88304 88.30409 jug/l ND Y
1/8/2008 Comp3j|Lead 21.4 2 0.90654 90.65421 [pg/l ND Y
1/8/2008 Grab|Lead 18.6 2 0.89247 89.24731 |ught ND Y
1/8/2008 Comp1|Lead, dissolved 4.5 2 0.55556 55.55556 |ug/! ND Y
1/8/2008 Comp2|Lead, dissolved 5.3 2 0.62264 62.26415 |ug/! ND Y
1/8/2008 Comp3jLead, dissoived 5.8 2 0.65517 65.51724 fugll ND Y




Table E-2 Water quallty data collected from the WWIX system durlng seven storms

Date iSample’ID| Test Name': S aCine = I ii _jBelowdlschargecntt{r_ta"
1/8/2008 Grab|Lead, dlssolved 4.8 2 0 58333 58.33333 pg/l Y
1/8/2008 Comp1|TSS 7.8 0.5 0.93590 93.58974 |mg/l N/A
1/8/2008 Comp2|TSS 9 0.83 0.20778 90.77778 |mg/| N/A
1/8/2008 Comp3|TSS 8.5 0.83 0.90235 90.23529 {mg/| N/A
1/8/2008 Grab|TSS 14 0.75 0.94643 94.64286 {mgl/| N/A
1/8/2008 Comp1|Zinc 252 7 0.97222 97.22222 {ug/l Y
1/8/2008 Comp2|Zinc 249 7 0.97189 97.18876 [ug/! Y
1/8/2008 Comp3|Zinc 277 15 0.94585 94.58484 |ug/l Y
1/8/2008 Grab|Zinc 238 ] 0.96218 96.21849 |ug/l Y
1/8/2008 Comp1|Zinc, dissolved 223 5 0.97758 97.75785 |ug/l ND Y
1/8/2008 Comp2}Zinc, dissolved 230 5 0.97826 97.82609 {ug/! ND Y
1/8/2008 Comp3|Zinc, dissolved 234 9 0.96154 96.15385 |ug/l Y
1/8/2008 GrablZinc, dissolved 198 8 0.95960 95.95960 [ug/! Y




Table E-3. Water quality data collected from the Wave lonics system during four storms.

Date %8 Saniple:lD | TestName: s s i v sy | Cindsei e | CoutiiZan 3] %SCR SJUnits 2o Elaginiod | Flagiout 2| Below discharge:critetid?

12/13/2007| Comp1|Copper 2310.0 70.0 s g ug/l D= below detection level

12/13/2007 Comp?2| Copper 749.0 90.0 c pg/l = Outlet sample above criteria

12/13/2007 Comp3| Copper 454.0 95.0 % % ug/!

12/13/2007| Grabj Copper 4140.0 752.0 E ] ugll

12/13/2007| Comp1|Copper, dissoived 675 46 g 5 ua/l Parameter Average pollutant reduction
12/13/2007| Comp2| Copper, dissolved 297 77 = g ug/l Copper 94.81
12/13/2007 Comp3|Copper, d?ssolved 229.0 87.0 ‘3’ 8 ug/l Lgad 95.70
12/13/2007| Grab|Copper, dissolved 1390 22 g - pg/l - - - I Zing- - - - e 91.97
12/13/2007; Comp1|Lead 130.0 1.0 = q‘:, o ugll ND Copper, dissolve: 85.56
12/13/2007 Comp2|Lead 37.4 1.00 S = & pgll ND Y Lead, dissolved 70.15
12/13/2007 Comp3|Lead 21.6 1.00 "g % g ugll ND Y Zinc, dissolved 92.44
12/13/2007 GrabjLead 190.0 34.6 S o8 ug/l Y COMP ITSS 80.29
12/13/2007| Comp1i|Lead, dissolved 5.6 1.0 5 % g ug/l ND Y

12/13/2007 Comp2|Lead, dissolved 3.2 1.0 29 < g/t ND Y Parameter Average pollutant reduction
12/13/2007 Comp3|Lead, dissolved 2.4 1.0 8 % f-“’ ug/! ND Y Copper 38.00
12/13/2007| Grab]Lead, dissolved 13.9 1.0 =T D ug/l ND Y Lead 39.23
12/13/2007| Comp1|TSS 85.0 8.5 % (% 5 mg/l N/A Zinc 0.58
12/13/2007 Comp2|TSS 43.0 5.5 § k= 'E mg/l N/A Copper, dissolved 96.90
12/13/2007 Comp3|TSS 20.0 4.5 _8. g :g mg/l N/A Lead, dissolved 82.95
12/13/2007| Grab|TSS 83.0 240.0 = O mg/l N/A Zinc, dissolved 97.76
12/13/2007] Comp1]Zinc 989.0 49.00 SE3 pgll Y GRAB [TSS 92.57
12/13/2007, Comp2|Zinc 453.0 64.00 S 8., e ug/l

12/13/2007| Comp3|Zinc 303 68 ofc ug/t

12/13/2007| Grab|Zinc 2160.0 670.00 ° gg ug/!

12/13/2007 Comp1]Zinc, dissolved 483.0 30.0 _E c O wg/l

12/13/2007| Comp2|Zinc, dissolved 273.0 53.0 8 g = W/l

12/13/2007 Comp3iZinc, dissolved 200.0 65.0 s 8 ug/!

12/13/2007 GrabjZinc, dissclved 1260.0 14.0 o % g ugll

1/14/2008] Comp1|Copper 3770.0 176.0 g = 2 ug/l

1/14/2008| Comp2|Copper 2490.0 81.0 ; g % g/l

1/14/2008 Comp3|Copper 15.0 % S5 ug/l

1/14/2008 Grab| Copper 5650.0 14,0 = " % ugll

1/14/2008) Comp1|Copper, dissoived 105.0 15.0 o 3 & ug/l

1/14/2008! Comp2| Copper, dissolved 91.0 25.0 = % @ ugil

1/14/2008| Comp3| Copper, dissolved 13.0 3’ (4] g ug/l

1/14/2008 Grab| Copper, dissolved 184.0 12.0 ‘; é <|>> ug/l

1/14/2008 Comp1i|Lead 240.0 9.8 s 2® ug/l

1/14/2008] Comp2|Lead 153.0 4.8 ‘B g g ug/!

1/14/2008 Comp3|Lead 1.0 S0w g/l ND

1/14/2008| GrablLead R - 310.0 1.0 - bl 8 gl - ND

1/14/2008 Comp1|Lead, dissolved 2.0 1.0 e 3 € ugll ND ND

1/14/2008 Comp2|Lead, dissolved 2.2 1.00 EZ 0 ug/l ND

171412008 Compa|Lead, dissolved 1.00 £¢Ts ugll ND

1/14/2008 Grab|Lead, dissolved 3.7 2.0 8 = 'g ug/l

1/14/2008| Comp1|TSS 200.0 24.00 = ﬁ - mg/l

171472008 Comp2|TSS 104.0 9.50 2 mgll

1/14/2008, Comp3|TSS 0.25 Q 5 mg/l ND

1/14/2008] Grab] TSS 178.0 0.25 g' s mg/l ND

1/14/2008| Comp1|Zinc 1160.0 97.0 © 8 jelel]]

1/1472008 Comp2|Zinc 758.0 46.0 - Lg/l

11412008 Comp3|Zin 7.0 T3 o/l

1/14/2008] GrabiZinc 1570.0 9.0 s ® ug/l

1/14/2008) Comp1|Zinc, dissolved 375.0 10.00 o © ug/l




Table E-3. Water quality data collected from the Wave ionics system during four storms.

Date! JSample D |TestName : AL :{Cin ZIGout ~ 7ISCR 74 |%SCR: Units - |Flagin ‘| Below discharge critefid? &

1/14/2008| Comp2|Zing, dissolved 320.0 18.00 » g/l

1/14/2008 Comp3|Zinc, dissolved 2.50 o} pg/l

1/14/2008 GrabjZinc, dissolved 513.0 7.00 i . ug/l

1/30/2008 Comp1|Copper 4600.0 403.0 0 5 ug/l

1/30/2008 Comp?2|Copper ] 1700.0 11.4 "N e wg/l

1/30/2008 GrabjCopper 6590.0 10200.0 .g % % Hg/l

1/30/2008| Comp1{Copper, dissolved 109.0 9.7 Qo £ ug/l

1/30/2008 Comp2jCopper, dissolved 47.0 9.3 I % © ug/l Y
1/30/2008 Grab|Copper, dissolved 127.0 8.4 .g ] g_ g/l Y
1/30/2008 Comp1i|Lead 225.0 21.5 © 2= yg/l Y
1/30/2008 Comp?2jLead 100.0 1.0 tT g g/l ND Y
1/30/2008 Grab{lLead 304.0 453.0 8 s 8 ug/l

1/30/2008 Comp1]Lead, dissolved 2.0 1.0 g € o Lg/l ND IND Y
1/30/2008 Comp2|lead, dissolved 2.0 1.00 o “:,’ = g/l ND ND Y
1/30/2008 Grab)Lead, dissolved 2.0 1.0 tE .8 ug/l ND ND Y
1/30/2008 Comp1{TSS 124.0 39.00 SET mg/l

1/30/2008 Comp2|T5S 87.0 0.87 2g35 mg/!

1/30/2008 Grab| 1SS 126.0 916.00 g&g mg/l

1/30/2008 Comp1)Zinc 1090.0 168.0 o g g pg/t

1/30/2008 Comp2|Zinc 728.0 15.0 GE-] ug/t

1/30/2008 Grab|Zinc 1340.0 5080.0 5L E o]

1/30/2008 Comp1jZinc, dissolved 338.0 13.00 L ; g g/t

1/30/2008| Comp2|Zinc, dissolved 274.0 14.00 2 g 5] | ug/!

1/30/2008 Grab|Zing, dissolved 353.0 10.00 £55 bgfl

2/8/2008 CompjCopper 2710.0 153.00 9 g 2 pg/t

2/8/2008] CompFD|Copper 2640.0 142.00 3 o % g/l

2/8/2008 Grab|Copper 3570.0 2760.00 - ug/l

2/8/2008] GrabFD} Copper 3370.0 732.00 o3 % ug/l

2/8/2008 CompjCopper, dissolved 181.0 12.30 [ -‘-"; o ug/!

2/8/2008| CompFD|Copper, dissolved 185.0 13.50 % o g’, ug/t

2/8/2008| Grab| Copper, dissolved 149.0 9.00 = g S ug/l

2/8/2008| GrabFDjCopper, dissolved 161.0 10.90 g S g g/l

2/8/2008 CompjlLead 137.0 8.00 bt g © g/l

2/8/2008] CompFD|Lead 138.0 7.40 S w2 g/l

2/8/2008 GrabjLead 1498.0 138.00 o ® "; ug/l

21812008 GrabED|Lead 153.0 45.50 85 ¢ g/l

2/8/2008 Comp|Lead, dissolved 2.0 1.00 % E g ug/l ND ND

2/8/2008] CompFD|Lead, dissolved 2.0 1.00 2 'g g g/t ND ND
2/8/2008| Grabjlead, dissolved 2.0 1.00 oL ug/i ND ND
2/8/2008| GrabFDjLead, dissolved 2.0 1.00 = "5 -g ug/t ND ND

2/8/2008] Comp{TSS } 138.0 58.00 g 8 ‘; mg/l

2/8/2008 CompFD|TSS 140.0 56.00 .-3 5 mg/l

2/8/2008] GrabjTSS 188.0 256.00 o> g mg/l

2182008 GrabFD|TSS 202.0 84.00 588 mg/l

2/8/2008 Comp|Zine 885.0 68.00 T & g/l

2/8/2008] __ CompFD|Zinc 863.0 63.00 2% 8 pgll

2/8/2008] Grab|Zinc 1040.0 1030.00 E® g ygll

2/8/2008 GrabFD|Zinc 1010.0 290.00 i 2 [x} ug/l

2/8/2008| Comp|Zinc, dissolved 227.0 11.00 - g ug/l

2/8/2008| CompFD|Zinc, dissolved 229.0 12.00 _g g/l

2/8/2008[ GrablZinc, dissolved 160.0 14.00 é_“ ug/

2/8/2008} GrabFD|{Zinc, dissolved 164.0 10.00 ug/!






