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1.0 INTRODUCTION

Roux Associates, Inc. (Roux Associates) has prepared this report to present the data generated
during the Downgradient Transport (Surface Water and Sediments) Investigation conducted at
the Hall’s Brook Holding Area (HBHA), located just downstream of the Industri-Plex Superfund
Site in Woburn, Massachusetts (Figure 1). This investigation was conducted by Roux
Associates, on behalf of the Industri-Plex Site Remedial Trust (ISRT), between March 2000 and
June 2001, and in accordance with the U.S. Environmental Protection Agency (USEPA)-
approved Downgradient Transport (Surface Water and Sediments) Investigation Work Plan
{(Work Plan), dated September 1, 1999 and amended May 25, 2000, The Work Plan addressed
tasks outlined in Sections 2.4.1 and 2.4.2 of the Final Ground-Water/Surface Water Investigation
Plan (GSIP) Statement of Work (SOW) 1issued by the U.S. Environmental Protection Agency
(USEPA) on August 25, 1998, This report represents Volume 4 of the Final GSIP SOW Report.
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2.0 INVESTIGATION OVERVIEW

The principal objective of the Downgradient Transport (Surface Water and Sediments)
Investigation was to determine if sediments within the HBHA are entrained and/or transported
out of the HBHA during storm events. This objective was to be accomplished by:

o Determining the hydraulic characteristics of the HBHA Pond and Wetland over a range
of discharge scenarios;

¢ Identifying the physical characteristics of HBHA sediments; and
¢ Quantifying sediment loading, retention, and export budgets for the HBHA under

normal and high-flow conditions,

As described in the Work Plan, the Downgradient Transport (Surface Water and Sediments)
Investigation scope of work included two main components (Sediments and Surface Water), and
each component comprised several tasks. The specific activities associated with each task are

discussed below.

2.1 Sediments Component
As scoped in the Work Plan, the Sediments component of the Downgradient Transport (Surface

Water and Sediments) Investigation comprised the following five tasks:
s Task 1 - HEC-2 Model Verification and Recalibration;
s Task 2 — Suspended Sediment Sampling and Streamflow Gaging;
o Task 3 — Bottom Sediment Volume and Characterization Analysis;
o Task 4 — Hydraulic and Sediment Fate and Transport Analysis; and

e Task 5 — Design Storm Analysis,

As scoped in the Work Plan, the Sediments component of the Downgradient Transport {Surface
Water and Sediments) Investigation included construction of a two-dimensional surface water
and sediment fate and transport model of the HBHA. Subsequent to agency approval of the
Work Plan, the USEPA and the ISRT engaged in several discussions regarding which model
would be most appropriate to use given the objectives of the investigation. At this time, a model

has not yet been selected; hence Tasks 1, 4, and 5 above have not yet been conducted.
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Therefore, to-date, the only tasks performed for the Sediments component are Task 2 (Suspended

Sediment Sampling and Streamflow Gaging) and Task 3 (Bottom Sediment Veolume and

Characterization Analysis). These are discussed in some detail below.

2.1.1 Task 2 — Suspended Sediment Sampling and Streamflow Gaging

It was recognized in the Work Plan that Task 2 (Suspended Sediment Sampling and Streamflow
Gaging) was functionally equivalent to the entire Surface Water component of the Downgradient
Transport (Surface Water and Sediments) Investigation as scoped in the Final GSIP SOW. To
ensure consistency with the Final GSIP SOW format, it was identified in the Work Plan as a task
under the Sediments component; however, the activities associated with Task 2 {Suspended
Sediment Sampling and Streamflow Gaging) are described hercin under the Surface Water

component in Section 2.2.

2.1.2 Task 3 — Bottom Sediment Volume and Characterization Analysis

The thickness of the sediments present at the base of the HBHA Pond and in the three ponds
located within the HBHA Wetland were measured in order to approximate the volume of
sediment that has accumulated in these areas. Within the HBHA Pond, sediment thickness were
measured at 22 locations, while in the HBHA Wetland ponds, sediment thickness were measured
at three to five locations, depending on the size and geomectry of the ponds. Sediment thickness
measurement locations in the HBHA Pond and HBHA Wetland are shown in Figures 2 and 3,
respectively. Sediment thickness measurements were obtained using a measuring tape weighted
with a 1-foot-diameter perforated disc, and a length of 1-inch-diameter solid PVC pipe. At each
location, the disc was lowered slowly through the water column until resistance was met. This
depth was interpreted as the sediment-water interface, and recorded as such. (These data were
also used to determine the bathymetry of the HBHA Pond.) The PVC pipe was then lowered
slowly through the water column (with attention paid to sense the sediment-water interface, in
order to confirm the reading obtained with the disc) and then advanced by hand through the fine-
grained sediments, until resistance was met. This depth was recorded as the interface between

the fine-grained sediments and the underlying native sand.
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Samples of bottom sediment were collected from three locations in the HBHA Pond and from six
locations in the HBHA Wetland (Figure 4). All three samples from the HBHA Pond were
collected from the centerline of the pond, while the six locations in the HBHA Wetland were
collected from a variety of depositional environments (e.g., open-water pond, stream bank, and
stream channel).  Sampling was conducted concurrently with the sediment thickness
measurements. All samples were collected from O to 6 inches below the sediment-water
interface (or land surface, if aerially exposed) using a Ponar dredge, and analyzed for particle

size, specific gravity, and dry bulk density,

2.2 Surface Water Component
The Surface Water component of the Downgradient Transport (Surface Water and Sediments)

Investigation comprised the following five tasks:
e Task 1 — Collection of Depth-Integrated Suspended Sediment Samples;
e Task 2 — Determination of Stage Response;
e Task 3 — Water-Quality Monitoring;
o Task 4 — Stage-Discharge Monitoring; and

¢ Task 5 — Collection of Discharge Measurements.

Surface water monitoring was conducted at nine monitoring stations within the HBHA.: the three
points of tributary inflow to the HBHA Pond (SW-1 through SW-3), the HBHA Pond outlet
(SW-4), four stormwater culverts draining inflow into the HBHA Wetland (SW-5 through SW-
8), and the HBHA outlet at Mishawum Road (SW-9). These monitoring stations are shown in
Figures5.

2.2.1 Preliminary Activities
The following sections summarize the preliminary activities performed during the establishment
and initial activation of the surface-water monitoring network described above. These activities

were performed over the period March 20 to July 6, 2000.

ROUX ASSOCIATES, INC. -4q. MOO0S526M32, 155



2.2.1.1 Station Establishment and Improvement

Prior to the initiation of surface water monitoring, extensive improvements were undertaken at
each station to enhance data quality. Specific improvements included the installation of
hydraulic control structures (weirs) at stations SW-2, SW-7 and SW-8, the removal of debris and
obstructions from active channel areas, and the selective pruning of vegetation. The hydraulic

features of each monitoring location are provided in the table below:

Station Hydraulic Dimensions Flow Characteristics
ID Control

SW-1 Existing Box Culvert 5.I'Hx 6.8'W Perennial
SW-2 New Concrete Weir 40Hx 7.2'W Ephemeral/Intermittent
Sw-3 Existing Culvert 4.0'H x 5.3'W Arch Pipe Ephemeral
Sw-4 HBHA Pond Outlet Natural Channe] Perennial

SW -3 Existing Culvert 2.5" Round Pipe Ephemeral
SW-6 Existing Culvert 3.5" Round Pipe Ephemeral

SW -7 New Concrete Weir 30Hx 83'W Ephemeral
SW-8 New Concretec Weir 21'Hx 7.3'W Ephemeral
SwW-9 Existing Culvert 5.0’ Round Pipe Perennial

In addition to these improvements, and in accordance with the Work Plan, an engineered sample
intake designed to permit the collection of depth-integrated surface-water samples was installed
at each station. This intake consisted of an open-ended, 4-foot length of 1.5-inch-diameter PVC
pipe, with quarter-inch slots cut on opposite sides of the pipe at one half-inch intervals
throughout the entire length of the pipe. A suction tube was aitached to the lower part of the
intake: for perennial stations, the suction tube was attached at the mid-point depth of non-storm
stage; at transient stations, the suction tube was attached just above the base of the PVC pipe.
The intakes were mounted on fence posts bolted to the new weirs (SW-2, SW-7, and SW-8) or
existing wingwalls (SW-9), or driven securely into the “streambed” at the downstream end of
culverts (SW-1, SW-3, SW-5, SW-6) or in mid-channel if no culvert existed (SW-4). Each

station was also supplied with a concrete pad, steel shelter, and reinforced piping to protect
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monitoring and sampling equipment. As an added security measure, each shelter was enclosed
in a fenced area equipped with a locked access gate. Photographs of the nine monitoring stations

are provided in Appendix A.

A staff gage was also installed at each station, and a transect established across each station
channel. The elevation of each staff gage and the cross-sectional profile of each transect were
then field-surveyed to establish a base datum and to detail the geometric characteristics of each

channel cross section, respectively.

2.2.1.2 Instrumentation

Upon completion of station establishment and improvement activities, each station was equipped
with an ISCO™ Model 6700 programmable water sampler. Each unit contained a state-of-the-art
Doppler velocity and level sensor, a data logger to record and store hydrologic and precipitation
data, and an auto sampler featuring a peristaltic pump and central compositing container for the
automatic collection and storage of water samples. The Doppler sensors were placed mid-stream
in either the newly-installed hydraulic control structures or in existing culverts and channels.
Each ISCO™ sampler was also equipped with an ISCO™ Model 674 tipping-bucket rain gage.
The ISCO™ units were programmed to record hydrologic (stage and flow velocity) and
precipitation data at two-minute sampling intervals, to activate the auto sampler following
receipt of a pre-determined volume of precipitation, and to collect flow-weighted samples over
the duration of runoff events (i.e., during both the rising and falling limbs of the storm
hydrograph). The geometry of each station was then programmed into the [SCO™ units to permit

the calculation of streamflows. The survey data (transccts) are provided in Appendix B.

2.2.1.3 1SCO Performance Evaluation

The operational status of each of the nine ISCO™ units was evaluated prior to field deployment
and immediately following installation in the field. The pre-deployment evaluation included an
operational assessment of program activation, sample extraction timing and volume, and the
accuracy of depth measurements provided by each sensor. The extended on-board memory and
power utilization of each unit was also evaluated. All nine units were found to operate within the

manufacturer’s specifications and hence were deemed ready for field deployment.
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Following their installation at the Site, the ISCO™ units at those stations exhibiting flow (1.e.,
SW-1, SW-4, SW-9, and SW-2) were subjected to a real-time performance assessment. Specific
operational tests included level and velocity measurements, unit activation in accordance with
pre-programmed instructions, and the proper operation and cycling of the sample extraction
mechanism, The table below compares the discharge measurements calculated from manual
level and velocity measurements taken with a Marsh-McBimey FloMate" Model 2000

flowmeter and those recorded by the ISCO™ units:

Station FloMate™ Model 2000 ISCOQ™

SwW-1 5.42 cfs 520 cfs
SW-2 0.81 cfs 0.63 cfs
SW-4 6.92 cfs -

SW-9 28.08 cfs 27.20 cfs

As shown above, the data for the most reliable stations (i.e., SW-1 and SW-9) compare
favorably, while the data for station SW-2 are only slightly less comparable. The reduced
precision at station SW-2 is attributed to the low stage (approximately one inch of water} at this
station, which is close to the measurement sensitivity limit for the FloMate™ Model 2000
flowmeter. The discharge measurements calculated with the ISCO™ unit at station SW-4 were
clearly not representative of the true flow conditions at that station (the readings indicated flow
upstream). Upon evaluation of the problem, it was determined that the Doppler velocity sensor
at SW-4 was not functioning properly due to the clarity of the water at that station (1.e., there was
insufficient suspended material in the water column to reflect the radar waves). Additional
improvements were therefore made to that station to improve the represeniativeness of the
ISCO™ measurements. Specifically, an aquarium air-stone was installed just upstream of the
flow sensor, and the air bubbles created by the air-stone served as a surrogate for suspended
matter in the water column. Subsequent flow readings taken immediately after installation of the
air-stone were representative of actual conditions; however, this problem persisted throughout

the study period, both under baseflow conditions and during storm events.
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The ephemeral nature of the five remaining stations (SW-3, SW-5, SW-6, SW-7 and SW-8)
limited field testing solely to programming-related functions. All nine units were found
operational and field ready for activation. The units were subsequently activated on July 11,
2000 for the purpose of completing the preliminary suspended sediment and stage response
evaluations (Tasks 1 and 2 of the Surface Water component), which are discussed in the

following two sections.

2.2.2 Task 1 — Collection of Depth-Integrated Suspended Sediment Samples

On July 29, 2000, following a storm event during which over an inch of rain fell on the HBHA
study area, Roux Associates collected surface water samples from four of the nine HBHA
monitoring stations (SW-1, SW-2, SW-4, and SW-9). The remaining five stations (all
stormwater culverts) did not contain any stormwater flow, as precipitation had ceased by the
time Roux Associates’ staff amved at the study area. At the four stations exhibiting flow,
surface-water samples were collected using both the engineered sample intake discussed in
Section 2.2.1.1 and a US DH-48 depth-integrating suspended-sediment sampler. Sample
collection with the US DH-48 sampler was performed using the equal-transit rate method
described in Appendix A of the Work Plan (Field Sampling Plan). Surface-water samples were
submitted to Severn Trent Laboratories of Westfield, Massachusetts for analysis of total
suspended solids (TSS). The analytical results are summarized in the text box below. The

laboratory report is provided in Appendix C.

Sample ID Analysis Method Result Date Sampled
SW-V/ISCO TSS EPA 160.2 <5 mg/L 7/28/2000
SW-1/DH-48 TSS EPA 160.2 <5 mg/L. 7/28/2000
SW-2/ISCO TSS EPA 160.2 <5 mg/L 7/28/2000
SW-2/DH-48 TSS EPA 160.2 <5 mg/L. 7/28/2000
SW-4/ISCO TSS EPA 160.2 6.5mg/L 7/28/2000
SW-4/DH-48 TSS EPA 160.2 7.0 mg/L 7/28/2000
SW-9/1SCO TSS EPA 160.2 8.0 mg/L 7/28/2000
SW-9/DH-48 TSS EPA 160.2 6.5 mg/L 7/28/2000
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As shown above, laboratory analysis of the surface-water samples collected following the
moderate (l-inch-plus) storm event indicates general consistency between the TSS
concentrations measured using the engineered sample intake and the US DH-48 depth-
integrating suspended-sediment sampler. This indicates that the surface-water samples collected

using the engineered sample intake are representative of the entire water column.

2.2.3 Task 2 — Determination of Stage Response

A preliminary evaluation of stage response was conducted at the HBHA over the period between
July 10 and July 28, 2000. The principal objective of the evaluation was to monitor and evaluate
stage response at each of the nine surface-water monitoring stations during three independent
precipitation/runoff events. Additional objectives included:

e Evaluating the timing, magnitude, and duration of the response hydrographs recorded at
each station;

¢ Determining the flow-proportioned sampling intervals and extraction volumes to be used
at each station during implementation monitoring;

¢ Initiating the development of stage discharge relationships for each station;

o Further assessing the performance of each ISCO™ unit under actual field conditions;
and

¢ Correcting any performance deficiencies encountered during the preliminary evaluation.

The following section presents and describes the activities and findings of the preliminary stage

response evaluation.

2.2.3.1 Precipitation Monitoring

Three precipitation events occurred and were recorded at each of the nine monitoring stations
dunng the preliminary stage-response evaluation period. Total rainfall catch varied by storm
event and monitoring location. The dates of the storms and precipitation totals per event, as

recorded at station SW-1, are summarized below:
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Storm Number Date(s) of Occurrence Total Rainfall
1 July 16, 2000 1.14 inches
2 July 20-22, 2000 0.63 inches
3 July 26-28, 2000 1.37 inches

Three-Storm Total = 3.14 inches

Cumulative three-storm precipitation totals recorded at stations SW-2, SW-3, SW-7 and SW-8
were relatively similar (2.94-3.14 inches) to that measured at SW-1. Conversely, low catch
efficiencies were observed at stations SW-4, SW-5, SW-6 and SW-9 (1.55-1.99 inches). The
low cumulative totals recorded at the latter four stations were attributed mainly to rain-gage
malfunctions that occurred during the initial (July 16th) storm event. The malfunctions were
corrected immediately after the event, and catch efficiencies at all stations but SW-6 were
relatively similar for the remaining two events. Roux Associates discovered that bird droppings
had fouled the rain gage at the SW-6 gage during these events. This problem was subsequently
remedied and the gage returmed to normal operating conditions. Routine maintenance was
conducted weckly throughout the study period to ensure proper operation of the monitoring

instruments.

2.2.3.2 Discharge Monitoring

Discharge monitoring commenced on July 10, 2000 and continued through the end of the month.
Discharge data (i.e., stage and velocity) were collected at 2-minute intervals as specified in the
Work Plan. The runoff hydrographs generated by the three storm events were successfully
monitored at each station. The stage response varied significantly by storm event and location.
The duration of runoff generated by storm number two, for example, ranged from a low of 2
hours at station SW-7, to a high of 28 hours at SW-9. Rapid response hydrographs like those
recorded at station SW-7 were also observed at stations SW-2, SW-3, SW-5, SW-6 and SW-8.
Each of these stations is ephemeral (SW-2 was dry at the time) and generates discharge only in
response to significant storm events. Conversely, the runoff hydrographs at locations SW-1,
SW-4 and SW-9 (perennial stations) were significantly longer, varying from 24 to 48 hours in

duration. The longer response is attributed primarily to the higher contributing drainage area
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(SW-1) and greater retention-storage capacities of the HBHA Pond (SW-4) and Wetland (SW-9).
A station-by-station summary of the preliminary HBHA stage response data for each of the three

storms monitored is provided in Appendix D.

2.2.3.3 Establishment of Sample Collection Intervals and Volumes

The total runoff volumes (Appendix D) and hydrographs generated by each storm were
subsequently used to select the initial flow-proportioned sample collection intervals and total
extraction volumes to be used for future auntomated surface-water sample collection at the
various monitoring stations (i.e., Task 3 of the Surface Water component). A target total
extraction volume of 3,000-milliliters (mL) was selected, to provide adequate volume to perform
the requisite chemical analyses (see Task 3 below). Then, using the runoff generated by storm
number two as a basis and assuming that 100 individual sub-samples would be collected at each
station over the course of each storm, flow-based sample collection intervals were calculated for
each station. Collection intervals and sample volumes for some stations were then adjusted
based on the hydrographs (i.e., some stations were too “flashy” to permit the desired sample
spacing). The remaining capacity of the central composting vessel (i.c., 6,000 mL) was left
available for additional sample collection should larger precipitation/ranoff evenis occur. The
last column in Table 10 lists the maximum volume of runoff that could be sampled at the
selected settings given the storage capacity of the central compositing vessel. It should be noted
that larger (i.e., 18,000-mL) compositing vessels were installed at stations SW-1 and SW-9 to

permit collection of additional volume for quality control (QC) sampling.

2.2.4 Task 3 — Water-Quality Monitoring
Following the completion of the preliminary TSS and stage response evaluations (Tasks 1 and
2), surface-water samples were collected during eight storm events (two summer, three fall, and

three spring) and three non-storm (baseflow) events, as shown below:

Date of Sampling Event Type of Event Amount of Precipitation
August 28-29, 2000 Summer Baseflow 0.00 inches
September 2, 2000 Summer Storm 1 0.59 inches
September 15, 2000 Summer Storm 2 1.22 inches
October 4-5, 2000 Fall Baseflow 0.00 inches
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Date of Sampling Event Type of Event Amount of Precipitation
October 5-6, 2000 Fall Storm 1 0.65 inches
QOctober 18-19, 2000 Fall Storm 2 0.94 inches
December 17-18, 2000 Post-Tumover Storm 1.84 inches
March 21-22, 2001 Spring Storm [ 5.31 inches
March 30, 2001 Spring Storm ZA 1.76 inches
April 4-5, 2001 Spring Baseflow 0.00 inches
May 22-24, 2001 Spring Storm 2B 0.57 inches

Originally, as scoped in the Work Plan, surface water samples were to have been collected
during only two storm events during each of the three sampling seasons. However, as it was
unclear exactly when fall turnover occurred in the HBHA Pond due to the persistence of anoxic
conditions at the base of the pond, the USEPA requested a third fall storm-sampling event (Post-
Turnover Storm) be conducted to ensure that storm samples were collected subsequent to pond
turnover. The third spring storm (“Spring Storm 2B”) was added as the analytical laboratory did

not properly handle a portion of the samples from the second spring storm (“Spring Storm 2A™).

Table 1 shows which stations were sampled during each storm and baseflow event. As shown in
Table 1, the ephemeral stations were not sampled during baseflow events, due to absence of flow
(station SW-2 exhibited flow during the Spring Baseflow sampling event, and was therefore
sampled) or during the Post-Turnover Storm (the ISCOs™ had been deactivated for the winter).
Samples were also not collected at station SW-4 on three occasions due to the recurring
problems with signal strength (due to the clarity of the water at SW-4; see Section 2.2.1.3). (It
should also be noted that the SW-4 ISCO™ unit was re-programmed to collect time-weighted
samples for Summer Storm 2 and Spring Storm 2B.) Samples were not collected at SW-8 during
the first two spring storms, due to the magnitude of the first spring storm. During that storm, the
SW-8 [SCO™ unit was completely submerged, and Roux Associates considered the sample in the
compositing vessel to have been compromised. Water levels were still high in the HBHA just
prior to the second spring storm (approximately one week after the first storm), and as additional

flooding was predicted during the second spring storm, Roux Associates did not re-deploy the
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SW-8 ISCO"™ unit, which had been pulled for maintenance following the previous week’s flood
event, Lastly, samples were not collected at station SW-6 during Spring Storm 2B due to a

power failure

As discussed in the Work Plan, sampling during storm events was triggered by rainfall intensity,
as recorded by the individual rain gages linked to ecach unit. A second trigger was added
following the initial stage-response monitoring (Task 2) to prevent “false alarms™ caused by
disturbance of the rain gages by birds or from other influences. Storm samples were flow-
proportioned (i.e., collected at intervals determined by flow passing the station). Baseflow
sampling was conducted when no precipitation had occurred for 72 hours, and when stage was
visually stable at typical non-storm levels for respective monitoring periods (e.g., summer).

Baseflow samples were collected by the ISCO™ hourly over a 24-hour period.

Immediately following each sampling event (i.e., either when the 1Isco™ compositing vessels
were full or when the storm hydrograph had passed), the surface-water samples at each station
were processed for shipment to the analytical laboratory. The compositing vessel was removed
from each ISCO™ unit, and the samples re-mixed. Aliquots were then poured into laboratory-
supplied, pre-preserved bottles. Samples from stations SW-4 and SW-9 were analyzed for TSS,
Target Analyte List (TAL) metals {total/unfiltered), dissolved {filtered) arsenic, and Target
Compound List (TCL) semivolatile organic compounds (SVOCs), and cyclohexanone (a non-
TCL SVOC). Cyclohexanone was not included in the analytical suite described in the Work
Plan, but was added to the analytical suite for SW-4 and SW-9 based on the analytical
laboratory’s observation of this compound at relatively high concentrations (outside of

calibration limits) in the summer baseflow samples.

The chemical analytical suite for the samples collected at stations SW-1 through SW-3 and SW-5
through SW-8 included the following:

Metals SVOCs
Arsenic (total and dissolved) Bis (2-ethylhexyl) phthalate
Chromium (total) Diethylphthalate
Lead (total) Polynuclear aromatic hydrocarbons
Mercury (total) 4-methylphenol
Cyclohexanone
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As shown in Table 1, the sample collected at station SW-6 during the first spring storm was not
analyzed for SVOCs or dissolved arsenic due to insufficient sample volume in the compositing
vessel. Dissolved arsenic analyses were likewise not performed on the samples collected from
stations SW-3 and SW-5 during the second spring storm. It should also be noted that the
analytical laboratory neglected to log in the SVOC samples from the second spring storm.
Consequently, these samples had to be collected during a third spring storm. Due to the size of
the first spring storm, a second sample was collected at SW-9, to characterize conditions during

the lengthy falling limit of that storm hydrograph.

The Work Plan also called for the geotechnical analysis of suspended sediments from each
sampling station, and the calculation of settling velocities for the suspended solids at stations
SW-1, SW-4, and SW-9, if sufficient suspended sediment volume was present in the samples.
However, even during the largest storms, none of the water samples contained near enough

suspended material to perform any of the geotechnical analyses.

Temperature, dissolved oxygen, and turbidity were measured weekly at the northern end, middle
part, and southern end of the HBHA Pond during the summer, fall, and spring to document
water-quality conditions in the pond during the sampling periods. Readings were taken at 1-foot
intervals from the pond surface down to the bottom, and are presented in

Table 2.

2.2.5 Task 4 — Stage-Discharge Monitoring

Stage and velocity were recorded at two-minute intervals at each surface-water monitoring
station during the period of ISCO™ deployment. The ISCO™ units at the ephemeral stations
(SW-2, SW-3, and SW-5 through SW-8) were deployed from July through November 2000, and
again from mid-March (immediately following thawing of the HBHA Pond) through May 2001.
The ISCO™ units at stations SW-1 and SW-4 were deployed from July through mid-December
2000, as well as from mid-March through May 2001, The SW-9 unit was deployed from July
through mid-December 2000, and again from mid-March through June 2001.
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2.2.6 Task 5 — Collection of Discharge Measurements

Manual discharge measurements were taken at each monitoring station exhibiting flow during
the retrieval of the water quality samples, to periodically calibrate the accuracy of the Isco™
flow sensor data. For open channels, the “partial-section” method recommended by the U.S.
Geological Survey was used to calculate discharge. For stations established at a culvert, flow

was measured and discharge calculated using standard geometric tables.
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3.0 PRESENTATION OF RESULTS

The results of the Downgradient Transport (Surface Water and Sediments) Investigation are
provided below. In keeping with the format of the USEPA’s Final GSIP SOW, the results for
the Sediments component of the investigation are presented first, followed by the results for the

Surface Water component.

3.1 Sediments

Sediment thickness measurements and contours for the HBHA Pond and the three HBHA
Wetland ponds are shown in Figures 6and 7, respectively. Roux Associates calculated the
sediment volumes in each of the ponds by digitizing the thickness contours and multiplying the
areal extent of each inter-contour area by the average numerical thickness for that area. For
example, the area between the 1-foot and 2-foot contours on Figure 6 is 40,382 square feet,
Assuming an average thickness of 1.5 feet for that area, a volume of 60,573 cubic feet of
sediment is derived for that area. The following table shows the areal extent, assumed average

sediment thickness, and volume of sediment calculated for each inter-contour area in each of the

four ponds:
Contour Interval Areal Extent Average Thickness Sediment Volume
HBHA Pond

Oto 1 foot 50,429 square feet 0.5 feet 25,215 cubic feet

1 to 2 feet 40,382 square feet 1.5 feet 60,573 cubic feet
2 to 3 feet 45,583 square feet 2.5 feet 113,958 cubic feet
3 to 4 feet 34,383 square feet 3.5 feet 120,341 cubic feet
410 5 feet 12,508 square feet 4.5 feet 56,286 cubic feet

510 6 feet 408 square feet 5.25 feet 2,142 cubic feet
TOTAL SEDIMENT THICKNESS = 378,515 cubic feet

HBHA Wetland Pond 1
Oto 1 foot 22,623 square feet 0.5 feet 11,312 cubic feet
1to 2 feet 4,865 square feet 1.25 feet 6,081 cubic feet

TOTAL SEDIMENT THICKNESS

17,393 cubic feet
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HBHA Wetland Pond 2

0to 1 foot 8,386 square feet 0.5 feet 4,193 cubic feet
1 to 2 feet 2,064 square feet 1.5 feet 3,096 cubic feet
TOTAL SEDIMENT THICKNESS = 7,289 cubic feet
HBHA Wetland Pond 3
Oto 1 foot 25,330 square feet 0.5 feet 12,665 cubic feet
1 to 2 fect 5,839 square feet 1.5 feet 8,759 cubic fect
2 to 3 feet 2,623 square feet 2.5 feet 6,558 cubic feet
3to 4 feet 1,864 square feet 3.5 feet 6,524 cubic feet
4 to 5 feet 785 square feet 4.5 feel 3,533 cubic feet
510 6 feet 314 square feet 5.5 feet 1,727 cubic feet
6 to 7 feet 135 square feet 6.25 feet 844 cubic feet
TOTAL SEDIMENT THICKNESS = 40,610 cubic feet

The bathymetry of the HBHA Pond is shown in Figure 8.

The results of geotechnical analysis of the bottom sediment samples collected from the HBHA
Pond and Wetland are summarized in Table 3. The geotechnical laboratory report is provided in
Appendix E. It should be noted that the Work Plan called for grain shape factors and settling
velocities to be determined, but these parameters could not be determined due to the abundance

of organic matter of varying shapes and densities contained within the sediment samples.

3.2 Surface Water

The results of the baseflow and storm sampling of surface water at the nine HBHA monitoring
stations are provided in Tables 4 though 23. Tables 4 through 13 contain the TSS and metals
results for each baseflow and storm event, while Tables 14 through 23 contain the SVOC data.
The TSS and metals data are also presented in summary fashion in Figures 9 through 28. Figures

9 through 18 show the concentrations of arsenic (total and dissolved), chromium, lead, mercury,
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and TSS detected during each baseflow and storm event. Figures 19 through 28 show the relative
concentrations of total (unfiltered) arsenic detected during each baseflow and storm event. In

these ten figures, the relative concentrations of arsenic are indicated by color-coded circles.

The laboratory analytical reports for TSS, metals, and SVOCs are provided in Appendix F. In
accordance with the Work Plan, all metals and SVOC data developed during the Downgradient
Transport (Surface Water and Sediments) Investigation were subject to data validation by an
independent third party. Data validation reports for each sampling event are provided in
Appendix G.

Hydrographs for the eight siorms monitored during the deployment period are shown in
Appendix H. Baseflow hydrographs are also included in Appendix H. Manual discharge
measurements for those stations exhibiting flow during sample retrieval are provided in

Appendix I.
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Respectfully Submitted,
ROUX ASSOCIATES, INC.

Project Hydrpgeologist

[
Lawrence McTiernan
Principal Hydrogeologist/Project Manager
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Approximate Location of
79 e «  Water Depth Measurement
) i Station
79 Water depth, in feet,
g measured May 8, 2001
8.9 —s— Inferred line of equal
water depth, in feet
6.9 8.5
“~«——— UNNAMED
HALL'S BROOK DRAINAGE
Fis
-]
7.8 5.2
8.7
2.1 9.2
150’ 0 150’
6.2 11.3 S Ss
9.6
L 10 9-8
9.9
9.9
11.5 9.5
)
Title:
12.1
HBHA POND BATHYMETRY
Original includes color coding.
Prepared For:
INDUSTRI-PLEX SITE REMEDIAL TRUST
Compiled by: LM Date: 3/27/02 FIGURE
Prepared by: RF Scole: AS SHOWN
ROUX ASSOCIATES, INC.[Project Mgri LM Office: MA 8
& Management File No: MOQ2615505 Project: 06626M32




LEGEND

SW-1 APPROXIMATE LOCATION AND
[[] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

NS nNOT sAMPLED

st s bl g o i o e o 2 g

SW-9

arsenic(t) 235
arsenic(d) 31U
chromium(t) 6.2
lead(t) 2.3J
mercury(t) 0.10U
TSS 85 -

____Station Designation

_ Concentrations of target metals detected in surface

_~~water, measured in micrograms per liter

(t=total; d=dissolved)
Concentration of total suspended solids detected
_—in surface water, measured in milligrams per liter
B Concentration qualified as “estimated”
by analytical laboratory

" Concentration qualified as “estimated”
by the data validator

U Not detected, with reporting limits shown

SW-4
arsenic(t) 211
arsenic(d) 5.1
chromium(t) 1.8
lead(t) 1.3U
mercury(t 0.10U
TSS 5.0U
ISW-G
arsenic(t) 235
arsenic(d) 31U
chromium(t) 6.2
lead(t) 2.3
mercury(t) 0.10U
8.5
Original includes color coding, |
Title:
METALS AND TSS DATA FOR
SUMMER BASEFLOW
Prepared for:

INDUSTRI-PLEX SITE REMEDIAL TRUST

|compited by: Lm. Date 372002
Preparedby: RF. Scale:  ASSHOWN
Office:  MA

ROUX ASSOCIATES INC. [project Mgr: LM,

EMm& mental consulting

File No.. MO2615503.CDR

Project No.: 06626M32

FIGURE




LEGEND

SW-1 APPROXIMATE LOCATION AND
[[] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

NS NOT SAMPLED

|8W-0 1}
arsenic(t) 22
arsenic(d) 2.0J
chromium(t) 42
lead(t) 28J
mercury(t) 0.10U
TSS 8.5

- Station Designation
_ Concentrations of target metals detected in surface
_~ water, measured in micrograms per liter
(t=total; d=dissolved)

. Concentration of total suspended solids detected

/// in surface water, measured in milligrams per liter

B Concentration qualified as “estimated”
by analytical laboratory

9 Concentration qualified as “estimated”
by the data validator

UJ Not detected, with reporting limits shown

[sw-2

arsenic(t) 20U
arsenic(d) 20U
chromium(t) | 1.0U
lead(t) 125
mercury(t) 0.10U
|TSs 5U
SW-3

arsenic(t) 5.8B
arsenic(d) 5.7B
chromium(t) 1.0U
lead(t) 1.3U
mercury(t) 0.10U
TSS 5U
SW-1 ]
arsenic(t) 2.8B
arsenic(d) 2.0U
chromium(t) 1.5B
lead(t) 1.3B
mercury(t) 0.10U
TSS 5U
SW-5

arsenic(t) 19.8
arsenic(d) 208
chromium(t) | 3.3B
lead(t) 9.1
mercury(t) 0.10U
TSS 12
|sw-6

arsenic(t) 6.8B
arsenic(d) 7.0B
chromium(t) | 1.0U
lead(t) 1.98
mercury(t) 0.10U
|ITSsS 5U

Bws

arsenic(t)
arsenic(d)
chromium(t)

lead(t)
mercury(t)
TSS

Isw-s
arsenic(t) 20U
arsenic(d) 2.0V
chromium(t) | 3.2B
lead(t) 36
mercury(t) 0.10U
ITss 5U
22
2.0J
42
28J
0.10U
8.5
Original includes color coding.
Title:
METALS AND TSS DATA
FOR SUMMER STORM 1
Prepared for:

INDUSTRI-PLEX SITE REMEDIAL TRUST

Compiled by: LM. Date: 32002
Prepared by: R.F. Scale:  ASSHOWN
Project Mgr: LM. Office:  MA

File No.: MO2615503.CDR

Project No.: 06626M32

FIGURE
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w3

arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t)

[Tss

[sw-

arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t

TSS

§
%
ﬁ,

o

i [SW=A
arsenic(t) 452
arsenic(d) 25U
chromium(t) 38
lead(t) 274
mercury(t) 0.10U
TSS 185
SW-5
arsenic(t)
arsenic(d)
chromium(t) 1.0U
lead(t) 3.2
mercury(t) 0.10U
|Tss 5U
|SW-8
arsenic(t) 25U
arsenic(d) 25U
chromium(t) | 1.0U
lead(t) 20U
mercury(t) 0.10U
TSS 8
SW-7
arsenic(t) 25U
arsenic(d) 25U
chromium(t) | 4.0B
lead(t) 121
mercury(t) 0.10U
TSS 30
SW-8
arsenic(t) 25U
arsenic(d) 25U
chromium(t) 52B
lead(t) 58
|mercury(t) 0.10U
ES 16
|SW-9
arsenic(t) 215
arsenic(d) 2.8J
chromium(t) 21
lead(t) 2.0V
mercury(t) 0.10U
[Tss 7.0
Original includes color coding.
Title:
- Station Designation
LEGEND E il
L e _Concentrations of target metals detected in surface METALS AND TSS DATA FOR
oF it water, measured in micrograms per liter SUMMER STORM 2
SW-1 APPROXIMATE LOCATION AND (t=total; d=dissolved)
[I] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW _- Concentration of total suspended solids detected
GAGING STATION -~ in surface water, measured in milligrams per liter
Prepared for:
Concentration qualified as “estimated”
B by analytical hgo Sidey INDUSTRI-PLEX SITE REMEDIAL TRUST
Concentration qualified as “estimated” ¢ LM, ; 32002 FIGURE
J by the data valqidator m EWM :y-r RF :a' AS SHOWN
Not detected, with reporting limi ROLRASSOGINTES INC. lrysigr: L. Omce: _ MA 1"
o et i g Mhanagoront | Fie No.. MO2615503.COR | Project No.. 06626M32
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LEGEND

SW-1 APPROXIMATE LOCATION AND
] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

NS nNoTsAMPLED

[sw= e=

arsenic(t) 126
arsenic(d) 123
chromium(t) 22J
lead(t) 33
mercury(t) 0.10U
TSS 50U |

__ Station Designation

—

__ Concentrations of target metals detected in surface
- water, measured in micrograms per liter
(t=total; d=dissolved)

_ Concentration of total suspended solids detected

-~ in surface water, measured in milligrams per liter

B Concentration qualified as “estimated”
by analytical laboratory

J Concentration qualified as “estimated”
by the data validator

U Not detected, with reporting limits shown

|sw-1
arsenic(t) 25U
arsenic(d) 25U
chromium(t) 1.7B
lead(t) 20U
mercury(t) 0.10U
TSS

SW-4
arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t)
TSS

[Fws

arsenic(t) 126
arsenic(d) 123
chromium(t) 2.2J
lead(t) 3.3J
mercury(t) 0.10U
TSS 5.0U

‘ Original includes color coding. ‘

L
& File No.. MO2615503.CDR | Project No.: 06626M32

Title:
METALS AND TSS DATA FOR
FALL BASEFLOW
Prepared for:
INDUSTRI-PLEX SITE REMEDIAL TRUST
Compiled by: LM. Date: 3129/02 FIGURE
Prepared by. RF. Scale:  AS SHOWN
ROUX ASSOCIATES INC. [proect Mg M. Ofice. WA 12




LEGEND

SW-1 APPROXIMATE LOCATION AND
[[] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

93

e

250 L

1.7
2.0UJ

010U | -

5.0

-

Isw-2 |
arsenic(t) 25U
arsenic(d) 25U
chromium(t) 1.0U
lead(t) 20U
mercury(t 0.10U
TSS 5.0U
[sw=
arsenic(t) 8.4B
arsenic(d) 25U
chromium((t) 1.28
lead(t) 3.9
mercury(t) 0.10U
|ITss 5.0U
SW-1
arsenic(t) 25U
arsenic(d) 25U
chromium(t) 1.5B
lead(t) 20U
mercury(t) 0.10U
|ITSs 5.0U

[sw4

arsenic(t)
arsenic(d)

chromium(t)
lead(t)
mercury(t
TSS

WS

arsenic(t)

lead(t)

25U
arsenic(d) 25U
chromium(t) 8.2B

341
mercury(t) 0.10U

18.5

_ Station Designation

_ Concentrations of target metals detected in surface
water, measured in micrograms per liter
(t=total; d=dissolved)

- Concentration of total suspended solids detected
" in surface water, measured in milligrams per liter

B Concentration qualified as “estimated”
by analytical laboratory

of Concentration qualified as “estimated”
by the data validator

{J Not detected, with reporting limits shown

arsenic(t) 25U
arsenic(d) 25U
chromium(t) 1.0V
lead(t) 2.6B
mercury(t 0.10U
TSS 6.0
|sw-8

arsenic(t) 25U
arsenic(d) 25U
chromium(t) | 6.6B
lead(t) 17.2
mercury(t) 0.10U
TSS 46.0
W=

arsenic(t) 9.3
arsenic(d) 25U
chromium(t) 1.7J
lead(t) 2.0UJ
mercury(t) 0.10U
TSS 5.0
Original includes color coding.
METALS AND TSS DATA

FOR FALL STORM 1

INDUSTRI-PLEX SITE REMEDIAL TRUST

ROUX ASSOCIATES INC. [project Mgr. L.M.

EMMEWM

Compiled by LM. Date: 312902
Prepared by: R.F. Scale: AS SHOWN
Office: MA

File No.: MO2615503.COR

Project No.: 06626M32

FIGURE
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LEGEND

SW-1 APPROXIMATE LOCATION AND

| [sWs

e
:
et

S o e g e e e e e e e e

[[] DESIGNATION OF WATER QUALITY [chromium(t)

MONITORING AND STREAM-FLOW
GAGING STATION

arsenic(t) 194
arsenic(d) 10.8
4.2V
lead(t) 3.1UJ
mercury(t) 0.10U
TSS 5.0U

o Concentrations of target metals detected in surface

arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t)

TSS

0.10U

[Fwa

arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t
TSS

SW-4
arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t)

[TssS

SW-5
arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t)

]

arsenic(?)_
arsenic(d)
chromium(t)
lead(t)
mercury(t)

25U
25U
1.78
6.9
0.10U

[rss

9.0

SW-8
arsenic(t)
arsenic(d)
chromiumt)
lead(t)
ercury(t)

SS

Station Designation

water, measured in micrograms per liter
(t=total; d=dissolved)

_- Concentration of total suspended solids detected

in surface water, measured in milligrams per liter
Concentration qualified as “estimated”

by analytical laboratory

Concentration qualified as “estimated”

by the data validator

Not detected, with reporting limits shown

Original includes color coding.

METALS AND TSS DATA FOR
FALL STORM 2

Prepared for:

INDUSTRI-PLEX SITE REMEDIAL TRUST

(ROUX

ROUX ASSOCIATES INC. [Project Mgr: LM

14

Environ(Qmenlal consulting

& |File No.: MO2615503.CDR
===

Compiled by: LM. Date: 329002

Prepared by: RF. Scale:  AS SHOWN
Office:  MA
Project No.: 06626M32
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LEGEND

SW-1 APPROXIMATE LOCATION AND

[[] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

P Station Designation

6.3B
3.5U
WA
216
0.10U

13.6

e Concentrations of target metals detected in surface
-~ water, measured in micrograms per liter
(t=total; d=dissolved)

_- Concentration of total suspended solids detected

9.0

39J
20U
3.5J
0.10U
5.0U

DATA FOR POST-TURNOVER STORM

|~ in surface water, measured in milligrams per liter
Concentration qualified as “estimated” ik
< INDUSTRI-PLEX SITE EDIAL TRUST
NS NOT sAMPLED B by analytical laboratory el

J Concentration qualified as “estimated” Compiled by: LM. Date: 32902 FIGURE
by the data validator Prepared by. RF. Scale:  ASSHOWN

U Not detected, with reporting limits shown ROUX ASSOCIATES INC. e ug: Lm____|omos: A 15

& iansgerment File No.. MO2615503.CDR | Project No. 06626M32




|SwW-2

arsenic(t) 35U
arsenic(d) 3.5U
chromium(t) 12
lead(t) 1.8U
mercury(t) 0.10U
ITSs 21.6
[sw=

arsenic(t) 220
arsenic(d) 106
chromium(t) 36
lead(t) 3.0J
mercury(t 0.10U
TSS 35.6
[sw4

arsenic(t) 3.6J

arsenic(d) 3.5U
chromium(t) 33.3
lead(t) 349
mercury(t) 0.10U
SS 62.8

R e e g e e

SW-5
arsenic(t)
arsenic(d)

-,

chromium(t)
lead(t)
mercury(t)
TSS

|sw-é

arsenic(t) 8.4
arsenic(d) NA
chromium(t) | 23.8
lead(t) 63.1
mercury(t) 0.10U
TSS 351

SW-7
arsenic(t)
arsenic(d)

ichromium(t)
lead(t)
mercury(t)
TSS

14.2

8.6

23
3.3J

0.10U
7.2
Original includes color coding,.
Title:
_ Station Designation
LEGEND e METALS AND TSS DATA
arsenic(t) 14.2 __ Concentrations of target metals detected in surface
L s e e L G e e FOR SPRING STORM 1
@ DESIGNATION OF WATER QUALITY [chromium(t) | 2.3 '
MONITORING AND STREAM-FLOW  [lead(t) 3.3J __Concentration of total suspended solids detected
GAGING STATION mercury(t) 0.10U | -~ in surface water, measured in milligrams per liter
TSS 72 7 B Concentration qualified as “estimated” Prepared for-
by analytical laboratory INDUSTRI-PLEX SITE REMEDIAL TRUST
NS noT samPLED J Concentration qualified as “estimated”
by the data validator Compiled by: LM. Date: 3/29/02
U Not detected, with reporting limits shown i PR o L
i e ROUX ASSOCIATES INC. prjec gLt —
NA Not analyzed & ? |Fiie No.. M02615503.COR | Project No.. 06626M32




LEGEND

SW-1 APPROXIMATE LOCATION AND
[[] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

NS nNOTsAMPLED

e

= ..n...-....g,:t.

AT s v s 2 A S 29 e 3

P =

72
4.2V
33U

33

0.10U

14.4

s

lead(t) 29B
~ Imercury(t) | 0.10U
|Tss 14.0
w3
arsenic(?)_ 763
arsenic(d) NA
chromium(t) 1.2
lead(t) 124
mercury(t) 0.10U
TSS 55.6
[swa
arsenic(t) 24U
arsenic(d) 42U
chromium(t) 6.5B
lead(t) 9.4
mercury(t) 0.10U
ITss 52
Isw-4 _
arsenic(t) 6.0J
arsenic{d) 714
chromium(t) | 4.1U
lead(t) 6.0
mercury(t) 0.10U
TSS T2
[sWS
arsenic(T) 24U
arsenic(d) NA
chromium(t) | 10.3
lead(t) 209
mercury(t) 0.10U
TSS 44 .4

__- Station Designation
__ Concentrations of target metals detected in surface

o water, measured in micrograms per liter

(t=total, d=dissolved)

__ Concentration of total suspended solids detected

|~ in surface water, measured in milligrams per liter

B Concentration qualified as “estimated”
by analytical laboratory
Concentration qualified as “estimated”
by the data validator

U Not detected, with reporting limits shown

NA Not analyzed

|SW-7
arsenic(t) 2.4U
arsenic(d) 42U
chromium(t) | 6.4B
lead(t) T,
mercury(t) 0.10U
{Tss 27.2
2
42U
3.3U
33
0.10V
14.4
Original includes color coding.
Title:
METALS AND TSS DATA
FOR SPRING STORM 2A
Prepared for:

INDUSTRI-PLEX SITE REMEDIAL TRUST

Compiledby: LM.

Date: 32902

Prepared by. RF.

Scale: AS SHOWN

ROUX ASSOCIATES INC. [Project Mgr- LM,

Ewiug imental consulting

Office:  MA

File No.: M0o2615503.CDR | Project No.: 06626M32

FIGURE
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LEGEND

SW-1 APPROXIMATE LOCATION AND
[[] DESIGNATION OF WATER QUALITY
MONITORING AND STREAM-FLOW
GAGING STATION

NS noTsampPLED

S = = = o o e e

b

v

- Station Designation

lead(t)

_ Concentrations of target metals detected in surface
-~ water, measured in micrograms per liter
(t=total; d=dissolved)

_- Concentration of total suspended solids detected

~ in surface water, measured in milligrams per liter

arsenic(t) 3.5UJ
arsenic(d) 3.8J
chromium(t) 1.6U
1.8U
mercury(t) 0.10U
5.0U -

|~

B Concentration qualified as “estimated”
by analytical laboratory

J Concentration qualified as “estimated”
by the data validator

U Not detected, with reporting limits shown

|sw-2
arsenic(t) 9.8B
arsenic(d) 6.8B
chromium(t) 1.0B
lead(t) 1.8U
mercury(t) 0.10U
TSS 10.8
[sw-
arsenic(t) 3.5U
arsenic(d) 3.5U
chromium(t) 106
lead(t) 2.5B
mercury(t) 0.10U
TSS 5U
SW-4
arsenic(t) 6.9J
arsenic(d) 11.2J
chromium(t) | 1.8U
lead(t) 1.8V
mercury(t) | 0.10U
SS 5.0U

[sw-s
arsenic(t)
arsenic(d)
chromium(t)
lead(t)
mercury(t
TSS

Original includes color coding.
Title:
METALS AND TSS DATA
FOR SPRING BASEFLOW
Prepared or
INDUSTRI-PLEX SITE REMEDIAL TRUST
Compiled by: LM. Date: 3/29/02 FIGURE
ROUX ASSOGIATES ING, [t B o 18
o el e e
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LEGEND

APPROXIMATE LOCATION AND DESIGNATION
SW-4 oF WATER QUALITY MONITORING AND
STREAM-FLOW GAGING STATION

. INDICATOR OF ARSENIC CONCENTRATION
(SEE BELOW)

CONCENTRATION OF TOTAL (UNFILTERED)
21.1 ARSENIC DETECTED IN SURFACE WATER,
MEASURED IN MICROGRAMS PER LITER

B CONCENTRATION QUALIFIED AS "ESTIMATED"
BY ANALYTICAL LABORATORY

J CONCENTRATION QUALIFIED AS "ESTIMATED"
BY THE DATA VALIDATOR

e i e o e e ¢ e e

=

i
:
f
B

ND NOT DETECTED
NS NOT SAMPLED

@  Notdetected
O Detected at concentration <10 pg/L

. Detected at concentration between 10 and 25 pg/L

. Detected at concentration >25 pg/L

Original includes color coding,

TOTAL ARSENIC - SUMMER BASEFLOW

INDUSTRI-PLEX SITE REMEDIAL TRUST

Compiled by. L.M. Date: 3729102
Prepared by: R.F. Scale: AS SHOWN
ROUX ASSOCIATES INC. [prject Mgr: LM, Ofice: =y

& Management File No.: MO2615504.CDR | Project No.;




LEGEND

APPROXIMATE LOCATION AND DESIGNATION
SW-4 oF WATER QUALITY MONITORING AND
STREAM-FLOW GAGING STATION

. INDICATOR OF ARSENIC CONCENTRATION
(SEE BELOW)
CONCENTRATION OF TOTAL (UNFILTERED)
21.1 ARSENIC DETECTED IN SURFACE WATER,
MEASURED IN MICROGRAMS PER LITER
B CONCENTRATION QUALIFIED AS ESTIMATED"
BY ANALYTICAL LABORATORY
J  CONCENTRATION QUALIFIED AS "ESTIMATED"
BY THE DATA VALIDATOR

Y
E
i
4
H
f
;;L
i
o
i}
E
t
i

ND NOTDETECTED
E NS NOT SAMPLED
#
# § e
5
Ir O Detected at concentration <10 pg/L
#
fig
# ~ . Detected at concentration between 10 and 25 pg/L
# . Detected at concentration >25 pg/L
#
18
K
i
#
'_'rj
Original includes color coding.
Title:
TOTAL ARSENIC - SUMMER STORM 1
Prepared for:
INDUSTRI-PLEX SITE REMEDIAL TRUST
Compiled by: LM. Date: 20002
Prepared by: R.F. Scale: AS SHOWN
ROUX ASSOCIATES INC. |project Mgr: LM. Office: MA
Environmental consulting
& Management File No.: MO2615504.CDR | Project No.: 06626M32




=1

o

;
!.
?@
g
i
i
]
i
i
#‘
PT

paltt = - ST

- imjm:tij}mm

%%erth

LEGEND

APPROXIMATE LOCATION AND DESIGNATION

SW-4 oF WATER QUALITY MONITORING AND
STREAM-FLOW GAGING STATION

. INDICATOR OF ARSENIC CONCENTRATION
(SEE BELOW)

CONCENTRATION OF TOTAL (UNFILTERED)
21.1 ARSENIC DETECTED IN SURFACE WATER,
MEASURED IN MICROGRAMS PER LITER

B CONCENTRATION QUALIFIED AS “ESTIMATED"
BY ANALYTICAL LABORATORY

) CONCENTRATION QUALIFIED AS "ESTIMATED"
BY THE DATA VALIDATOR

ND NOT DETECTED
NS NOT SAMPLED

@  Notdetected
O Detected at concentration <10 pg/L
. Detected at concentration between 10 and 25 pg/L

. Detected at concentration >25 pg/L

Original inclugeg color coding,

TOTAL ARSENIC - SUMMER STORM 2

Prepared for:
INDUSTRI-PLEX SITE REMEDIAL TRUST
Compiled by: LM. Date: 29102 FIGURE
Prepared by: R.F. Scale: AS SHOWN
ROUX ASSOCIATES INC. [project mgr- L. e WA 21
Environmental consulting
& Management File No.: MO2615504.CDR | Project No.: 06626M32
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LEGEND

APPROXIMATE LOCATION AND DESIGNATION

SW-4 oF WATER QUALITY MONITORING AND
STREAM-FLOW GAGING STATION

. INDICATOR OF ARSENIC CONCENTRATION

(SEE BELOW)
CONCENTRATION OF TOTAL (UNFILTERED)

21.1 ARSENIC DETECTED IN SURFACE WATER,
MEASURED IN MICROGRAMS PER LITER

B CONCENTRATION QUALIFIED AS “ESTIMATED"
BY ANALYTICAL LABORATORY

CONCENTRATION QUALIFIED AS “ESTIMATED"
J
BY THE DATA VALIDATOR

ND NOT DETECTED
NS NOT SAMPLED

@  Notdetected

O Detected at concentration <10 pg/L

. Detected at concentration between 10 and 25 pg/L

. Detected at concentration >25 ug/L

Original includes color coding,

TOTAL ARSENIC - FALL BASEFLOW

INDUSTRI-PLEX SITE REMEDIAL TRUST

Compiled by: LM. Date: 3/29/02

Preparedby: R.F. Scale: AS SHOWN

ROUX ASSOCIATES INC. 'M Mgr: LM. Office: MA

Environmental consulting
& Management | File o M02615504.CDR | Project No.: 06626M32
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LEGEND

APPROXIMATE LOCATION AND DESIGNATION
SW-4 oF WATER QUALITY MONITORING AND
STREAM-FLOW GAGING STATION
. INDICATOR OF ARSENIC CONCENTRATION
(SEE BELOW)
CONCENTRATION OF TOTAL (UNFILTERED)

21.1 ARSENIC DETECTED IN SURFACE WATER,
MEASURED IN MICROGRAMS PER LITER

B CONCENTRATION QUALIFIED AS "ESTIMATED"
BY ANALYTICAL LABORATORY
o CONCENTRATION QUALIFIED AS "ESTIMATED"
BY THE DATA VALIDATOR

ND NOTDETECTED
NS NOTSAMPLED

ey e R e

SEe

@  Notdetected
O Detected at concentration <10 pg/L

. Detected at concentration between 10 and 25 pg/L

. Detected at concentration >25 pg/L

1

k
H
f

Original includes color coding.

TOTAL ARSENIC - FALL STORM 1

N
i
Fad
¥
it
it
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