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Executive Summary

This report presents the results of the restoration monitoring performed in 2006 within the
1%.-Mile Reach Removal Action of the General Electric - Pittsfield/Housatonic River Site in
Pittsfield, Massachusetts (1%2-Mile Reach). This work was performed by the U.S. Army Corps
of Engineers, Weston Solutions, Inc., and Weston subcontractor Woodlot Alternatives, Inc. The
restoration monitoring work was performed according to the 1%2-Mile Reach Restoration
Monitoring Plan (Woodlot, 2004) to assess whether the specified restoration performance
standards were achieved. Habitat based restoration features assessed include aquatic habitat
enhancement structures, riverbank soil restoration, riverbank revegetation and the presence of
invasive species. The non-habitat based restoration features include riverbed and riverbank riprap
and ancillary items. This report also provides recommendations for ongoing monitoring and
maintenance actions.

Areas monitored in 2006 included the Phase 1 and Transition Phase, Phase 2 and Phase 3 areas.
The Phase 3 area downstream of Pomeroy Avenue Bridge (Station 561+00) was monitored for
riprap and aquatic habitat structures only.

The results of the 2006 restoration monitoring results indicate that the revegetation restoration
work generally achieved the applicable performance standards within the monitored areas of the
1%-Mile Reach. The installed trees and shrubs appeared healthy and were growing vigorously.
In addition, substantial recruitment of “volunteer” native trees, particularly eastern cottonwood
(Populus deltoides) and box elder (Acer negundo) was observed. For the spring 2006 monitoring
visit observed tree survivorship did not meet the performance standard of 80% in two monitoring
areas. First, monitoring area Lyman to EIm (East), the tree survivorship did not meet the
standard primarily because monitoring plot 1-E-2 was coincidently established in a shrub clump.
Therefore, the planted tree density in this plot was significantly lower than the design density.
The monitoring plot 1-E-2 was relocated in the summer 2006 to be more representative of the
entire monitoring area. Second, monitoring area Dawes to Pomeroy (West), the tree survivorship
did not meet the standard because the tree counts in all three monitoring plots (3-W-1, 3-W-2
and 3-W-3) were compared against the performance standard based on the design densities and
not on actual survivorship of the number of trees planted. Since the entire monitoring area
Dawes to Pomeroy (West) is located on residential properties the actual number of trees and
shrubs planted varied significantly from the design densities. Therefore in this area it is
appropriate to measure percent survivorship by comparing the number of live plants to the
number originally planted. When this method was used, the performance standard of 80% was
achieved (See Summer 2006 inspection results). For the summer 2006 monitoring visit observed
tree survivorship did not meet the performance standard of 80% in one monitoring area.
Monitoring area Lyman to EIm (East), the shrub survivorship did not meet the standard because
monitoring plot 1-E-1 was impacted by GE’s Oxbow A and C remediation activities.
Supplemental trees and shrubs were planted in the fall 2006 to replace the trees and shrubs that
were affected by GE’s excavation activities.



Herbaceous vegetation cover ranged from 95 to 100 percent within the monitored areas,
achieving the performance standard of 95 percent. Invasive plant cover was less than the
maximum of 5 percent and met the applicable performance standard.

The riverbank soil restoration performance standard was also achieved in the monitored areas
with no substantial areas of riverbank erosion, which likely benefited from the success of the
revegetation work. Areas with minor erosion were repaired through out the year.

Observations of the riverbed and riverbank riprap armor in the Phase 1, Transition Phase, Phase
2 and Phase 3 areas of the 1%2-Mile Reach indicate that the riverbed and riverbank riprap were in
as-built condition.

Agquatic habitat structures were also found to be generally in as-built condition, and all ancillary
items, including retaining walls, fences and outfalls were found to be in as-built condition, while
accounting for normal wear and tear.
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1.0 Purpose

This report presents the results of the restoration monitoring performed in 2006 within the 1%2-
Mile Reach Removal Action of the General Electric-Pittsfield/Housatonic River Site in Pittsfield,
Massachusetts (1¥2-Mile Reach). This work was performed by the U.S. Army Corps of
Engineers, Weston Solutions, Inc., and Weston subcontractor Woodlot Alternatives, Inc.
(Woodlot). This work was performed in accordance with the 1%-Mile Reach Restoration
Monitoring Plan (Monitoring Plan) (Woodlot, 2004) for project features including aquatic habitat
enhancement structures, riverbank soil restoration, riverbank revegetation, riverbed and
riverbank armor (riprap) and ancillary items.

2.0 Introduction

The purpose of the annual restoration monitoring is to document the performance of the
remediation and restoration work performed on the 1%%-Mile Reach, including work intended to
achieve both habitat and non-habitat based objectives. The restoration monitoring work was
performed in accordance with the Monitoring Plan, which presents a program of maintenance
and performance restoration monitoring for assessing and documenting the performance of
features constructed as part of restoration activities within the 1%-Mile Reach. Specific features
covered by the Monitoring Plan include bank stabilization, riprap, aquatic enhancements,
riverbank soil restoration, riverbank revegetation, invasive plant species control, and ancillary
features including paved areas, retaining walls, and fences.

This report describes restoration monitoring work performed in 2006 in accordance with the
Monitoring Plan, including the performance results of aquatic habitat enhancement structures,
riverbank soil restoration, riverbank revegetation, and riverbed and riverbank armor (riprap), and
ancillary features such as fences, pavement and walls. Performance results are based on
observations made during regular inspections by Weston Solutions, Inc. (Weston) and U.S.
Army Corps of Engineers (USACE) on-site personnel during 2006 and during inspections
performed by Woodlot during June and August of 2006.

3.0 Restoration Performance Standards

Brief descriptions of applicable restoration performance standards for the assessment of habitat
and non-habitat based objectives applied as part of the 2006 restoration monitoring work are
presented below. The Monitoring Plan presents full descriptions of the applicable restoration
performance standards and follow-up corrective actions if restoration performance standards are
not achieved.

3.1 RESTORATION PERFORMANCE STANDARDS FOR HABITAT BASED
OBJECTIVES
3.1.1 Aguatic Habitat Enhancement Structures

The restoration performance standard for aquatic habitat enhancement structures is defined as no
significant erosion or movement of the structures or adjacent riprap. Note that while benefits to
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aquatic habitat associated with the aquatic habitat enhancement structures will be documented,
improved aquatic habitat itself is not a restoration performance standard.

3.1.2 Riverbank Soil Restoration

The restoration performance standard for riverbank soil restoration is defined as no significant
erosion (e.g., ruts, gullies, washouts, or sloughing) of soils.

3.1.3 Riverbank Revegetation

The restoration performance standard for riverbank revegetation includes:

e Survivorship of each planted tree or shrub species (except as discussed below) shall be
equal to or greater than 80 percent. The normal combined planted tree and shrub density
is 1,460 per acre (730 trees and 730 shrubs). In areas where geoweb was installed as a
slope-stabilization measure, the combined plant density was reduced to 1,230 per acre
(500 trees and 730 shrubs).

e If shrubs are planted as a hedge, the restoration performance standard shall be 100
percent survivability or, considering additional growth of non-planted shrubs, a
continuous hedge.

e Areal cover for herbaceous vegetation shall be equal to or greater than 95 percent cover
outside the foliar coverage of the trees. There is no restoration performance standard for
individual species within the herbaceous seed mix.

e Areal cover of invasive plant species listed in Attachment A of the Monitoring Plan shall
be less than 5 percent of the restoration monitoring area. Any invasive species present in
excess of 5 percent will be removed by appropriate means.

3.2 RESTORATION PERFORMANCE STANDARDS FOR NON-HABITAT BASED
OBJECTIVES

3.2.1 Riverbank and Riverbed Riprap

For riprap placed in the river channel, bank, or swales, the restoration performance standard is
defined as no significant movement of the riprap or reduction in riprap thickness that threatens
the stability of the riverbanks or river channel or results in the erosion of underlying soils or
sediments. For riprap placed in swales, the restoration performance standard includes no
movement of riprap that results in the exposure of the underlying geotextile fabric.

3.2.2 Ancillary Items

For ancillary items such as fencing, paved areas, and walls, the performance standard is defined
as being in as-built condition, while taking into account normal wear and tear.
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4.0 Restoration Monitoring Methods

The Monitoring Plan describes the restoration monitoring methods used to assess and document
the restoration performance standards for each constructed restoration features. Brief
descriptions of the restoration monitoring methods used for the applicable features are
summarized below.

4.1 RESTORATION MONITORING OF AQUATIC HABITAT ENHANCEMENT
STRUCTURES

Aquatic habitat enhancements structures were monitored to evaluate the structural stability and
functional value of the features and to determine whether corrective actions are required.
Monitoring included visual inspections to document characteristics of the structures, such as
shape and location, and to document characteristics of adjacent sections of riverbed and
riverbank riprap. The purpose of the restoration monitoring is to (1) determine if there was
significant erosion or movement of the enhancement structures; (2) determine if the riprap is
experiencing scour due to the presence of the aquatic habitat enhancement structures and

(3) document apparent functional value of the structures. The functional value monitoring
included observations of flow speed and depth variability, sediment deposition and scour, and
the occurrence of riverine fauna in the vicinity of the structures. While the function of these
structures is not a restoration performance standard, restoration monitoring provides a
determination of whether the habitat-based objectives of the project are being achieved.

The Monitoring Plan specifies that restoration monitoring of the aquatic habitat enhancement
structures include a minimum of two site visits per year, one visit after the high flows in the
spring and one during a period of low flow (i.e., typically in July or August). Restoration
monitoring is also required following flows in excess of 1,500 cubic-feet-per-second (cfs), as
measured at the United States Geological Survey (USGS) Coltsville stream gaging station on the
East Branch of the Housatonic River, Massachusetts (USGS Station No. 01197000).

4.2 RESTORATION MONITORING OF RIVERBANK SOIL RESTORATION

Monitoring of riverbank soil restoration consisted of visual observations to determine
compliance with the applicable performance standard of no significant erosion (e.g., ruts, gullies,
washouts, or sloughing). The Monitoring Plan specifies that the timing of the restoration
monitoring visits be similar to that for the aquatic habitat restoration structures, with visits after
high flows in the spring and during low flow in late summer. In addition, site visits are required
after flow events exceeding 1,500 cfs as measured at the USGS Coltsville stream gaging station
or when the water level rises to the level of the riverbank soils. Monthly observations of the
riverbed and banks were conducted by Weston and USACE on-site personnel as part of the
project Contractor Quality Control (CQC) program.

4.3 RESTORATION MONITORING OF RIVERBANK REVEGETATION

Restoration monitoring of riverbank revegetation included quantitative assessments of plant
survivorship, herbaceous cover, and invasive plant cover in designated monitoring sub-areas, and
qualitative assessments of riverbank vegetation using meander surveys in planted areas. This
work included two restoration monitoring visits consisting of a visit in the spring prior to the
beginning of the growing season and a visit in the mid- to late-summer during the peak of the
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growing season. The purpose of the spring visit was to assess winter mortality and to allow for
replanting in the spring. The purpose of the summer visit was to estimate plant survivorship,
herbaceous cover, and invasive plant cover, and to assess compliance with the restoration
performance standards.

4.3.1 Trees and Shrubs

The restoration monitoring of trees and shrubs on the revegetated riverbank included the
quantitative assessments of plant survivorship in designated sub-areas and qualitative
assessments of riverbank vegetation using meander surveys in planted areas. The quantitative
assessment was performed on surveyed sample plots within designated monitoring areas. These
sample plots were laid out prior to the spring inspection, and are permanent monitoring sample
plots. The total area of sample plots within a given monitoring area is a minimum of 10% of the
monitoring area. Comparison to Performance Standards is made by averaging the data from the
plots in a monitoring area. Geoweb plots are not averaged with non-Geoweb plots, but are
compared separately, as the planting densities differ for Geoweb and non-Geoweb areas. To
quantify plant survivorship, planted trees and shrubs were counted by walking through each
monitoring area sample plot and determining the number, type, and condition of the installed
plants. The results of the quantitative survey were used to determine the performance of each
monitoring area relative to performance standards for survivorship of plants. For plots where the
exact original plant count was not known, and where planting densities were similar to the design
density referred to in section 3.1.3, live tree and shrub totals were summarized and then divided
by the design number of installed live plants to calculate plant survivorship in each planting area.
For plots where the original design plant count was known, and where the actual planting density
may have varied from the design densities referred to in section 3.1.3, survivorship was
calculated directly by comparison of the number of live plants to the number originally planted.

The qualitative assessments of riverbank revegetation were performed using meander surveys in
each designated restoration monitoring area outside of the sample plots. The meander survey
was also used to determine whether the restoration monitoring sample plots assessed as part of
the quantitative assessments were representative of the entire planting area.

4.3.2 Herbaceous Vegetation Cover

Restoration monitoring of herbaceous vegetation cover consisted of visual observations of
planted areas and qualitative assessments of herbaceous areal coverage. This work included one
restoration monitoring visit in mid- to late-summer. Herbaceous cover was determined by
walking through each restoration monitoring area and visually estimating the total cover to the
nearest 5 percent.

4.3.3 Invasive Plant Species Cover

Invasive plant species were monitored to evaluate compliance with applicable restoration
performance standards and to determine whether corrective actions are required. Invasive plant
species for this work are those listed by Weatherbee et al. (1998) for the Commonwealth of
Massachusetts (Appendix A).
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Invasive plant areal cover estimates were performed in the summer concurrently with the
summer plant survivorship and herbaceous vegetation cover assessment. Quantitative
assessments of invasive plant cover were performed by walking through planting areas and
visually estimating the total invasive plant cover to the nearest 5 percent in a process similar to
that used to determine herbaceous coverage.

44  RESTORATION MONITORING OF RIPRAP

The riprap restoration monitoring consisted of visual observations to document readily apparent
characteristics of the riprap, such as fairness of the slope, sloughing, erosion, and size
distribution of the riprap. This work included a minimum of two restoration monitoring events
each year, one visit after the high flows in the spring and one during a period of low flow (i.e.,
typically in July or August). As described in the Monitoring Plan, restoration monitoring is also
performed after any flow event that exceeds 1,500 cfs as measured at the USGS Coltsville stream
gaging station. Monthly observations of the riverbed and banks were conducted by Weston and
USACE on-site personnel as part of the project CQC program.

45 RESTORATION MONITORING OF ANCILLARY ITEMS

The monitoring of ancillary items consisted of visual observations to document to condition of
installed structures and surface, such as significant cracks, movement, or indications of deviation
from as-built condition beyond that which would be expected from normal wear and tear on
structures exposed to local conditions.

5.0 Restoration Monitoring Results

This section presents the results of the restoration monitoring work performed in 2006 by
Weston, USACE, and Woodlot, including the assessment of whether restoration features
constructed as part of remediation activities within the 1%-Mile Reach met the specified
restoration performance standards. Restoration features assessed include aquatic habitat
enhancement structures, riverbank soil restoration, riverbank revegetation, riverbed and
riverbank armor (riprap), and ancillary items. Recommendations to maintain or enhance
restoration performance standards for these restoration features are also provided.

5.1  WESTON AND USACE MONTHLY INSPECTIONS

Weston and the USACE performed monthly restoration monitoring within the Phase 1,
Transition Phase, Phase 2 and in Phase 3 areas (as the remediation work progressed downstream)
of the “.-Mile Reach. The monitoring was done on the riverbank soil restoration and riverbed
and riverbank armor (riprap). In addition, monthly visual observations were performed on the
ancillary items. The Weston and USACE monthly monitoring reports can be found in Appendix
B of the 2006 Annual Restoration Monitoring Report.
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5.1.1 Riverbank Soil Restoration

The monitoring of the riverbank soil restoration was performed on monthly basis. Minor erosion
and washouts were observed on the riverbanks in Phase 2 in spring months (March and May).
The areas were immediately addressed. The overall results of this monitoring suggest that the
riverbank soil restoration performance standard was achieved within the monitored areas with no
substantial areas of erosion (e.g., ruts, gullies, washouts, or sloughing).

5.1.2 Riverbank and Riverbed Riprap

Monthly inspections were performed on the riverbank and riverbed riprap. The monthly
inspections suggest no significant movement of the riprap or reduction in riprap thickness that
threatens the stability of the riverbanks or river channel or results in the erosion of underlying
soils or sediments. Therefore the performance standard for the riverbank and the riverbed riprap
was achieved.

5.1.3 Ancillary Items

Visual inspections were performed on ancillary items such as fencing, paved areas, and walls on
the monthly basis. The results of the observations indicate that the performance standard was
archived. The ancillary items were noted to be in as-built condition, taking into account normal
wear and tear.

52 WOODLOT SEMI-ANNUAL INSPECTIONS

Woodlot performed the spring and summer riverbank restoration monitoring within the Phase 1,
Transition Phase, Phase 2 and Phase 3 areas of the 1%2-Mile Reach during the weeks of June 8
and August 30, 2006, respectively. Monitored areas included the Phase 1 and Transition Phase
areas, Phase 2, and Phase 3 down to Station 561+00 for vegetation, and the entire 1.5 Mile Reach
for soil erosion and aquatic habitat structures. The results of the 2006 monitoring work are
summarized below. More detailed descriptions of each inspection event, along with associated
tables, maps and field notes are included in the spring and summer inspection reports, which are
attached as Appendices C and D respectively.

5.2.1 Spring 2006 Inspection

The spring 2006 monitoring of tree and shrub survivorship in the 1%2-Mile Reach was performed
during June of 2006. On June 8 and June 9, 2006, Woodlot Alternatives, Inc. (Woodlot)
established permanent monitoring plots and conducted springtime vegetation monitoring in
restored areas. Woodlot performed supplemental monitoring work to assess shrub density within
individual shrub clumps of permanently established plots on July 14, 2006.

Generally, three monitoring plots were established on each side of the river in each of the three
reaches being monitored: Lyman Street to EIm Street, EIm Street to Dawes Avenue, and Dawes
Avenue to Pomeroy Avenue. Based on surface area calculations, the size of the plots was
established so that their total area was at least 10% of the total revegetated area. A monitoring
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area includes the three plots on one side of the river in a particular reach, e.g. Lyman to EIm
West (LE-West). The summed and averaged results from the plots that make up a monitoring
area were compared to the Performance Standards. A summary of the percent survivorship of
trees and shrubs in each of the monitoring areas for the spring 2006 inspection is provided in
Table 1. According to Table 1, two areas LE-East and DP-West, did not achieve the Performance
Standard for survivability of 80%. However, LE-East was expected to fill in sufficiently with
volunteers, and DP —West was skewed low because it was actually planted at a density lower
than 80% of the standard planting density of 700 trees per acre. Comparison using this standard
planting density was therefore not wholly applicable. In fact, survivability in DP-West was close
to 100%, as all plants that were planted were observed to be alive. This type of discrepancy in
how the DP-West area was evaluated relative to Performance Standards was slated for resolution
during the summer inspection.

Table 1 — Spring 2006 Revegetation Inspection Summary

Performance Standard Summary — Spring 2006
Monitoring Area Shrub Trees Trees
rubs (non-GeoWeb) |  (GeoWeb)

Lyman-Elm (West) 97% 146% NA
Lyman-Elm (East) 95% 60% (1) 119%
Elm-Dawes (West) 95% 163% 565%
Elm-Dawes (East) 91% 156% NA
Dawes-Pomeroy
(West) 134% 57% (2) 60% (2)
Dawes-Pomeroy
(East) 141% 109% 188%

Notes:

(1) The Performance Standard was not met because Plot 1-E-2 was originally established in a
shrub clump. Plot 1-E-2 was relocated in the summer 2006.

(2) The measurement method used to determine the percent survivorship was based on the
design densities and not on actual survivorship of the number of trees planted. The number
of trees planed varied significantly from the design densities. Actual % survivability based
on actual number of trees planted will likely meet the Performance Standard. See the
summer 2006 inspection results.

The meander survey indicated that the sample plots were representative of the monitoring areas
and no significant issues were observed. The meander survey noted the absence of the Red Osier
Dogwood band in the top of the riprap in several areas of the Lyman to EIm Street Reach.

During development of the planting plan for this reach, Red Osier Dogwoods was included, but
not necessarily as a hedge planted at the top of riprap in all areas. With the healthy tree and shrub
community and stable banks in this reach, no additional planting of Red Osier Dogwoods band
was recommended.

Gaps in the Red Osier Dogwood band were also noted in plot 2-W-1 (in the EIm to Dawes
Reach), and during the meander survey in the Dawes to Pomeroy reach. It was recommended
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that these areas be further assessed during the summer inspection, and potentially slated for
additional Red Osier Dogwood planting in the fall of 2006. EPA concurred and additional Red
Osier Dogwoods were planed in the fall 2006.

Monitoring of herbaceous coverage and invasive plants was not conducted during the spring
2006 inspection.

An inspection of the aquatic habitat enhancement structures and riprap and riverbank soil in the 1v2-
Mile Reach was also performed during the spring monitoring visit, and included Phase 1, the
Transition Area, Phase 2, and Phase 3 areas downstream to the Pomeroy Avenue bridge (See
inspection memo in Appendix E).

The results of this monitoring suggest that the aquatic enhancement structures are stable and
performing as designed. Observed conditions adjacent to the aquatic habitat structures included
variations in flow speed, including reversal of currents behind the structures, and adjacent
sediment scour and deposition. The monitoring indicates that the performance standard was
achieved. Areas of minor erosion were repaired.

The monitoring of the riverbank soil and riverbed and riverbank riprap revealed no significant
displacement or damage, and in general suggested that the soil and riprap are in as-built
condition.

5.2.2 Summer 2006 Inspection

The summer 2006 monitoring of tree and shrub survivorship in the 1%2-Mile Reach was
performed during August of 2006. The percent survivorship of installed trees and shrubs was
80% or above for the monitored areas with the exception of Lyman to EIm (East). In this
monitoring area, the shrub density was impacted by GE’s oxbow A and C remediation activities.
A breakdown of the monitoring results by monitoring area is provided in Table 2.

The increase in measured survivorship recorded during the summer monitoring relative to Spring
likely resulted from factors including 1) counting of volunteer stock, 2) recovery of plants
counted as “dead” during the Spring monitoring, and 3) variations in the locations of the sample
plots within the monitoring areas (e.g., Lyman to EIm (East) plot 1-E-2 was relocated because
originally it was established in a shrub clump and therefore not meeting the performance
standard for the tree count).
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Table 2 - Summer 2006 Revegetation Inspection Summary

Performance Standard Summary — Summer 2006
Monitoring Area Shrub Trees Trees
rubs (non-GeoWeb) (GeoWeb)

Lyman-Elm (West) 85% 125% NA
Lyman-Elm (East) 77% (1) 103% 100%*
Elm-Dawes (West) 102% 146% 287%
Elm-Dawes (East) 96% 124% NA
Dawes-Pomeroy

(West) 121% 100%* 90%
Dawes-Pomeroy

(East) 145% 88% 188%

Notes:
* Indicates percent survivorship based on actual plant counts; all other entries based on
observed densities compared to design densities.
(1) The Performance Standard was not met because the shrub density was impacted by GE’s
Oxbow A and C remediation activities. Supplemental trees and shrubs were planted in
the fall 2006.

The riverbank vegetation sample plot results in both spring and summer correlated well with
observations made during meander surveys, the results of which indicated 1) minimal dead
planted stock, and 2) large numbers of volunteer plants, particularly eastern cottonwood
(Populus deltoides) and box elder (Acer negundo). Because plant counts within the monitoring
plots included volunteer species represented in the planted stock, some of the calculated plant
densities exceeded the planted densities, resulting in calculated survivorships in excess of 100
percent for some areas.

Installed plants appeared healthy and growing vigorously, with fruit apparent on some of the
shrubs. While many of the winterberry (llex verticillata) plants appeared stressed during the
spring survey, they appeared to be in better health during the summer survey.

The meander survey did confirm some gaps in the red osier dogwood band. The gaps were
addressed during fall 2006 by supplemental planting.

The 2006 monitoring of herbaceous coverage in the 1¥2-Mile Reach was performed during the
summer monitoring visit. Table 2 in Appendix D provides a summary of the results. The
herbaceous areal cover standards specified in the Monitoring Plan were achieved within all
monitoring areas, with observed sample plot average coverage within each phase ranging from
95 to 100 percent. The results of meander surveys performed as part of the monitoring work
indicate that the overall herbaceous vegetation coverage achieves the performance standard of 95
percent outside the foliar coverage of trees. There were some areas within individual sample
plots where the observed herbaceous areal cover was below the 95 percent requirement. These
included 1) along the east bank of the river in the Transition Phase area, and 2) along the west
bank of the river in the Phase 2 area downstream of where the articulated concrete mat ends.

The low herbaceous cover noted in portions of the Transition Phase area appears to have resulted
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from soil loss or compaction within the geoweb material. No readily apparent cause was
observed for the low herbaceous cover in the Phase 2 area, although the presence of sand and
gravel on the slope suggests that erosion originating outside of the limit of work may have
adversely effected herbaceous plant growth in limited areas. No corrective action was deemed
necessary other than continued monitoring of these areas as they fill in.

The monitoring of invasive plant cover in the 1%2-Mile Reach was also performed during the
summer monitoring visit. The results of the monitoring work are presented in Table 2 in
Appendix D. Invasive plant control updates provided by Woodlot in 2006 are included in
Appendix G. Invasive plant cover within the inspected riverbank sample plots was less than 5
percent within the monitored areas. Observed invasive plants included Japanese knotweed
(Polygonum sp.), bittersweet (Celastrus orbiculata), purple loosestrife (Lythrum salicaria), reed
canary-grass (Phalaris arundinacea), common buckthorn (Rhamnus cathartica), and multiflora
rose (rosa multiflora). As shown in Table 2 in Appendix D, the average invasive plant cover for
the monitored areas is relatively low and meets the restoration performance standard of less than
5 percent coverage.

Purple loosestrife was the most apparent invasive plant in 2006 and was relatively ubiquitous in
low numbers within the monitored areas. While purple loosestrife was observed growing in
sediments deposited within the riverbank riprap, it is doubtful that control measures would be
effective in this area due to dispersal of seed from upstream sources. Furthermore, the presence
of purple loosestrife within the riprap does not directly impact planted stock success in areas
above the limit of riprap. Nevertheless, EPA decided that the purple loosestrife be removed to
the extent feasible in the summer 2006.

Of particular note was the presence of hedge-bindweed, or “false morning glory”, (Calysegia
sepium). This plant was observed in large concentrations (ground coverage in excess of 50
percent) along the west side of the river in the Phase 2 area and appears to have damaged planted
stock. While this plant is not listed as an invasive plant in Appendix A, it occurs in both native
and introduced forms (Gleason, 1991).

Invasive plant control work within the project area was performed in 2006 by C.L. Frank &
Company. Observations suggest that the herbicide applications were effective, as treated
invasive plants have died back with no minimal impacts on surrounding non-target vegetation.

An inspection of the aquatic habitat enhancement structures and riprap and riverbank soil in the 1v2-
Mile Reach was also performed during the summer monitoring visit, and included Phase 1, the
Transition Area, Phase 2, and the entire Phase 3 (See inspection memo in Appendix E).

The results of this monitoring were similar to the spring event in suggesting that the aquatic
enhancement structures are stable and performing as designed. Observed conditions adjacent to
the aquatic habitat structures included variations in flow speed, including reversal of currents
behind the structures, and adjacent sediment scour and deposition. The monitoring indicates that
the performance standard was achieved.

The monitoring of the riverbank soil and riverbed and riverbank riprap revealed no significant
displacement or damage, and in general suggested that the soil and riprap are in as-built
condition. Any areas with minor erosion were repaired.
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5.3  JANUARY 25, 2006 POST 1,500 CFS EVENT INSPECTION

Woodlot performed monitoring of riprap, aquatic habitat enhancement structures, and riverbank
vegetation on the 1.5-Mile Reach on January 25, 2006, in accordance with the post-1,500-cubic-
feet-per-second (cfs) monitoring requirements set forth in the May 2004 1.5-Mile Reach
Restoration Monitoring Plan. The monitoring was performed in response to a hydrologic event
on January 18 and 19, 2006, during which a peak flow of 2,290 cfs was recorded at 7:15 PM at
the United States Geological Survey (USGS) stream gaging station on the East Branch of the
Housatonic River in Coltsville, Massachusetts (Station No. 01197000), as reported on the USGS
station website.

The flow during the post-event monitoring work was approximately 210-cfs, as recorded at the
USGS Coltsville gage. The monitoring work was performed by walking along the riverbank and
looking for observable effects on the riverbed and riverbank from the high flow event. The
monitoring commenced at the upper limit of the Phase 1 Reach immediately downstream of the
Lyman Street Bridge, and proceeded downstream through the Phase 2 Area to the limit of
completed work in the Phase 3 Area approximately 300 feet (ft) downstream of the Pomeroy
Avenue Bridge.

No areas of substantial erosion were observed during the monitoring work. Two possible
indicators of minor erosion were observed during the monitoring work, including 1) a section of
exposed sheet pile along the east river bank in the Transition Phase area, and a short length of
exposed soil at the riprap-soil interface along the west river bank in the Phase 2 area. The
extents of the aforementioned areas was less than approximately 10 feet in both cases, and no
remedial action other than continued observation is recommended at this time.

The magnitude of the January 18 and 19, 2006, flood event did not likely result in overtopping of
the installed riprap, and no indicators of disturbance to planted stock were observed.

The January 25, 2006 Post High Flow Inspection Memo prepared by Woodlot is included as
Appendix F.

6.0 Conclusions
The following conclusions are based on the 2006 restoration monitoring effort.

Aquatic Habitat Enhancement Structures - Observations made in June and August 2006
suggest that the installed habitat enhancement structures remain in as-built condition, are
functioning as intended, that the performance standard was achieved.

Riverbank Soil Restoration - The riverbank soil restoration performance standard was achieved
in the restoration monitoring areas. Areas that sustained minor erosion during the course of the
year were evaluated and repaired prior to the end of the year.
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Riverbank Revegetation - The results of the 2006 restoration monitoring results indicate that
the revegetation restoration work achieved the applicable performance standards within the
monitored area of the 1%2-Mile Reach except for one monitoring area (monitoring plot 1-E-1)
where the survivability did not meet the standards due to GE’s remediation activities.
Supplemental planting was conducted in 2006 in selected areas in response to findings and
observations made during the Spring and Summer 2006 inspections. The installed trees and
shrubs appeared healthy and growing vigorously. In addition, recruitment of “volunteer” native
trees, particularly eastern cottonwood and box elder, was observed. Overall, tree and shrub
survivorship met or exceeded the 80 percent survivorship restoration performance standard.
Herbaceous vegetation cover ranged from 95 to 100 percent, and invasive plant cover was less
than the maximum of 5 percent as defined by the applicable performance standard.

To enhance the performance of the revegetation program, the following maintenance items will
be performed:

e Supplemental Planting — Supplemental planting of trees and shrubs is planned for
selected areas of the Lyman to EIm reach where final restoration activities performed by
EPA or GE (in former Oxbow areas) resulted in removal of trees. This planting effort is
expected to be completed in the spring of 2007.

e Tree Maintenance — Take measures to reduce branch constraint within tree cages and
minimize abrasion of tree trunks against tree cages.

e Invasive Plant Control - Continue invasive plant control work within the project area, as
appropriate.

e Herbaceous Cover — The performance standard was met. No additional enhancement
activities are required.

e Sample Plot Markers — Install additional permanent sample plot markers as necessary to
allow proper identification of sample plot areas.

Riverbed and Riverbank Riprap - The restoration performance standard for riverbank and
riverbed riprap was achieved.

Ancillary Items - The ancillary items performance standard was achieved, as the ancillary items
were found to be in as-built condition, while accounting for normal wear and tear.
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Invasive Plant List

COMMON NAME

SCIENTIFIC NAME

Amur honeysuckle

Lonicera maackii

Autumn olive Elaeagnus umbellata
Barnyard grass Echinochloa crusgalli
Black locust Robinia pseudoacacia

Black swallow-wort

Cynanchum louiseae

Bittersweet nightshade

Solanum dulcamara

Bushy Rock-cress

Cardamine impatiens

Canada bluegrass

Poa compressa

Chervil

Anthriscus sylvestris

Coltsfoot

Tussilago farfara

Common barberry

Berberis vulgaris

Common buckthorn

Rhamnus cathartica

Common / hedge privet

Ligustrum vulgare

Common mullein

Verbascum thapsus

Creeping buttercup

Ranunculus repens

Curly pondweed

Potamogeton crispus

Cypress spurge

Euphorbia cyparissias

Dame's rocket

Hesperis matronalis

Eurasian water-milfoil

Myriophyllum spicatum

Fanwort

Cabomba caroliniana

Garlic mustard

Alliaria petiolata

Giant waterweed

Egeria densa

Glossy buckthorn

Rhamnus frangula

Goutweed or

Aegopodium podagria

Hair fescue

Festuca filiformis

Hairy willow-herb

Epilobium hirsutum

Japanese barberry

Berberis thunbergii

Japanese honeysuckle

Lonicera japonica

Japanese hops

Humulus japonicus

Japanese knotweed

Polygonum cuspidatum

Japanese privet

Ligustrum obtusifolium

Japanese rose

Rosa rugosa

Kiwi vine

Actinidia arguta

Kudzu

Pueraria montana

Lesser naiad

Najas minor

Live-forever or Orpine

Sedum telephium

Money wort

Lysimachia nummularia

Morrow's honeysuckle

Lonicera morrowii

Morrow's X Tatarian

Lonicera xbella

Multiflora rose

Rosa mutiflora

Norway maple

Acer platanoides

Oriental bittersweet

Celastrus orbiculata




Phragmites, Reed grass

Phragmites australis

Porcelain berry

Ampelopsis brevipedunculata

Purple loosestrife

Lythrum salicaria

Reed canary-grass

Phalaris arundinacea

Russian olive

Elaeagnus angustifolia

Sea- or horned poppy

Glaucium flavum

Sheep fescue

Festuca ovina

Sheep-sorrel

Rumex acetosella

Silver lace-vine

Polygonum aubertii

Silver poplar

Populus alba

Spotted knapweed

Centaurea biebersteinii

Sweet reedgrass

Glyceria maxima

Sycamore maple

Acer pseudoplatanus

Tartarian honeysuckle

Lonicera tartarica

Tree-of-heaven

Ailanthus altissima

True forget-me-not

Myosotis scorpioides

Water-chestnut

Trapa natans

Watercress

Rorippa nasturtium-aguaticum

Wetsern catalpa

Catalpa speciosa

White mulberry

Morus alba

Wild thyme

Thymus pulegioides

Winged euonymus

Euonymus alata

Variable water-milfoil

Myriophyllum heterophyllum

Yellow floating heart

Nymphoides peltata

Yellow iris

Iris pseudacorus

Reference:

Weatherbee, P.B., P. Somers, T. Simmons.
Massachusetts Biodiversity Initiative. MassWildlife.

1998. A Guide to Invasive Plants in Massachusetts. The
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Field Form for Monitoring of Rock Riprap Armor / Post 1500cfs Riprap Erosion
Monitoring Inspection.

Date:

Location:

Weather:

Observations

January 25, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Low 30’s, Overcast, Light Snow

Attached Map

Comments / Recommendations

No./Site
ID/GPS Coord.
Post 1500cfs Riprap Erosion Monitoring Inspection.
Phases I, Comments: Weston and Woodlot Alt. conducted an inspection of the

Transition 1l &
I

completed restored sections of the river (all but Phase I11C). Weston
and Woodlot Alt. found condition for the inspection poor due to snow
cover on the riverbanks and finding no evidence of riverbank erosion
Or riprap erosion or movement.

Lead Monitor:

Other Personnel

Name Signature

234

Richard M. Zoppel

M. Chalminski

T. Chadwell




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

February 17, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Overcast/Light Rain, Low to Mid 40’s

Attached Map

Comments / Recommendations

No./Site
ID/GPS Coord.
Phase I, Comments: Conducted and initial inspection of the of the Transition
Transition Phase dam restoration area, utilizing the project drawings to
determine what habitat enhancement structures were required for the
restoration area.
Recommendations: Need to install 7 boulders and 1 wing deflector
Phase | & Comments: Weston inspected the riverbank and riverbed riprap and
Transition the habitat enhancement structures found no movement of the
Phase movement of the riprap or structures,
Recommendations: None required.
Phase Il & 11 Comments: Weston inspected the riverbank and riverbed riprap and

the habitat enhancement structures found no movement of the
movement of the riprap or structures,
Recommendations: None required.

Lead Monitor:

Other Personnel

Name Signature

RAH~

Richard M. Zoppel




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

March 20, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Mid to High 20’s, Mostly cloudy

Attached Map

Comments / Recommendations

No./Site

ID/GPS Coord.

Phase 11 Comments: Re-inspected the interface between the riverbank riprap
armor and the topsoil. There was some minor erosion of the topsoil at
the interface in several locations. Most erosion location range in size
from 4 to 6 inches deep and at lengths up to 2 feet.
Recommendations: One area of slightly larger wash was filled by the
inspection team using riverbank riprap.

Recommendations: Reseed the Phase Il topsoil /riprap interface

Phase I, Il & Il | Comments: Inspection found no movement or erosion of the

A&B riverbank and riverbed armor and habitat enhancement structures.

Recommendation: None required

Lead Monitor:

Other Personnel

Name Signature

RAH~

Richard M. Zoppel

R. Sujat

D. Tagliaferro




Field Form for Monitoring of Rock Riprap Armor / Post 1500cfs Riprap Erosion
Monitoring Inspection.

Date:

Location:

Weather:

Observations

April 19, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Mid 60’s, Clear, Light Wind

Attached Map

Comments / Recommendations

No./Site

ID/GPS Coord.

Phases | / Inspection found no movement of the riverbed and riverbank riprap
Transition, I armor, no evidence of movement of the habitat enhancement

& Il structures and no erosion of the upper riverbank topsoil areas.

Lead Monitor:

Other Personnel

Name Signature

2540

Richard M. Zoppel




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

May 8, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Low 60’s, Clear

Attached Map
No./Site
ID/GPS Coord.

Comments / Recommendations

Phase I, east
riverbank, Lot
18-23-6

Comments: Small washout found at the Transition Phase dam trash
rack, 6” deep 8” wide and 6’ long
Recommendations: Install 9” riprap

Phase I, east
riverbank, Lot
18-23-6

Comments: Small washout found at the Phase | water across from the

treatment entrance, 8” deep and 8” long.
Recommendation: Install topsoil, seed and coconut mating in
washout.

Phase I, Cell

15, East bank at
the intersection
of High St. and

Comment: ACOE requested an inspection of the riprap armor for
possible movement
Recommendation: Weston site engineer will inspect the riverbank

riprap

Mass. Ave.

Phase Il C - Comment: 2 topsoil washouts above the riprap, 4” to 6” deep by 5’
East Bank, long about 8 * apart from each other.

Rivers property

Phase 11l B, Comment: Observed a very small wash out of topsoil starting at the

Plante property
(17-3-4) sewer
right-of-way.

end of the sewer ROW
Recommendations: Add topsoil

Phases I, 11 &
i

Comments: Inspected the riverbank and riverbed riprap armor and
habitat enhancement structures, finding no movement.
Recommendations: None required

Lead Monitor:

Other Personnel

Name Signature

RaH~

Richard M. Zoppel

R. Sujat




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

June 23 & 28, 2006

Housatonic River 1.5 Mile Removal Action Phases Il

High 70’s, Overcast

Attached Map

Comments / Recommendations

No./Site

ID/GPS Coord.

Phase 111 Comments: Inspected the riverbank, riverbed and habitat
enhancement structures, finding no movement of the armor or
structures.

Recommendations: None required
Phase | & 11 Comments: Inspected the riverbank, riverbed and habitat

enhancement structures, finding no movement of the armor or
structures.
Recommendations: None required

Lead Monitor:

Other Personnel

Name Signature

RaH~

Richard M. Zoppel

R. Sujat

D. Tagliaferro




Field Form for Monitoring of Rock Riprap Armor / Post 1500cfs Riprap Erosion
Monitoring Inspection.

Date:

Location:

Weather:

Observations

July 27, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Low 80’s, Clear, Calm

Attached Map

Comments / Recommendations

No./Site

ID/GPS Coord.

Phases | / Inspection found no movement of the riverbed and riverbank riprap
Transition, I armor, no evidence of movement of the habitat enhancement

& Il structures and no erosion of the upper riverbank topsoil areas.

Lead Monitor:

Other Personnel

Name Signature

2540

Richard M. Zoppel




Field Form for Monitoring of Rock Riprap Armor

Date: August 3, 2006
Location: Housatonic River 1.5 Mile Removal Action Phases I, Il and 111
Weather: Partly Cloudy Mid 70’s to low 80’s

Observations

Attached Map | Comments / Recommendations
No./Site
ID/GPS Coord.
Phases I, Il & Comments: Weston and ACOE conducted an inspection and found
Il the following:
0 Riverbed: There was no evidence of movement of the
riverbed 9” riprap
o0 Riverbank: There was not evidence of movement of the 12”
and 18” riprap.
0 Habitat Enhancement Structures: There was not evidence of
movement of the structures.
Lead Monitor: | Name Signature
Richard M. Zoppel W
Other Personnel | Randy Sujat




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

September 12, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Clear, Low to Mid 60’s, River Flow at 19cfs

Attached Map

Comments / Recommendations

No./Site

ID/GPS Coord.

Phases I, Cell Comments: Weston found an area 18” area of sheet pile retaining

11A wall showing along the east riverbank, approximate station 516+00.
There seems to no movement of the 18” riprap bank armor causing
the exposure of the sheet pile, but most likely an area of previously
noted exposed sheet pile that was missed during covering of the sheet
pile
Recommendations: Sheet piling needs to be covered as directed by
ACOE that no sheet pile may be showing.

Phase 11, Cell | Comments: Repairs conducted to the down stream end of the ACB

14 Revetment in 2005, adding concrete and boulders, seems to have
stopped the washing of the sand from under the revetment geotextile.
Recommendations: None required

Phase I11 Comments: No evidence of riverbed, riverbank riprap and topsoil,

and habitat enhancement structures to have moved.

Lead Monitor:

Other Personnel

Name Signature

Ragp~

Richard M. Zoppel




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

October 9, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Cloudy, Low to Mid 50’s, River Flow at 30cfs

Attached Map
No./Site
ID/GPS Coord.

Comments / Recommendations

Phases I,
Transition, 1l &
1

Comments: Inspected the riverbank, riverbed and habitat
enhancement structures, finding no movement of the armor or
structures. Repairs made last month look good.
Recommendations: None required.

Lead Monitor:

Other Personnel

Name Signature

25

Richard M. Zoppel




Field Form for Monitoring of Rock Riprap Armor

Date:

Location:

Weather:

Observations

November 2, 2006
Housatonic River 1.5 Mile Removal Action Phases I, Il and 111

Partly Cloudy, Upper 40’s, River Flow at 40cfs

Attached Map
No./Site
ID/GPS Coord.

Comments / Recommendations

Phases I,
Transition, 1l &
1

Comments: Inspected the riverbank, riverbed and habitat
enhancement structures, finding no movement of the armor or
structures.

Recommendations: None required.

Lead Monitor:

Other Personnel

Name Signature

25

Richard M. Zoppel
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ALTERNATIVES, INC.

ENVIRONMENTAL CONSULTANTS

Memorandum

To: Joel Lindsay, Weston Solutions, Inc.
From: Todd Chadwell, Woodlot Alternatives
Cc: Dean Tagliaferro, USEPA

Darrell Moore, CENAE
Date: August 10, 2006

Re: 2006 Spring Vegetation Monitoring Report

On June 8 and June 9, 2006, Woodlot Alternatives, Inc. (Woodlot) established permanent monitoring
plots and conducted annual springtime vegetation monitoring in restored areas of the 1%2-Mile Reach—
GE Pittsfield/Housatonic River Site. Woodlot performed supplemental monitoring work to assess shrub
density within individual shrub clumps of permanently established plots on July 14, 2006.

1.0 METHODS
1.1 Plot Establishment

Using base maps provided by Weston Solutions, Inc. (Weston), Woodlot calculated the surface area of
revegetated locations within 3 reaches of the 1%-mile monitoring area. The first reach is located between
the Lyman and EIm Street bridges, the second reach is located between the EIm Street and Dawes Avenue
bridges, and the third reach is located between the Dawes Avenue and Pomeroy Road bridges. Within
each reach, surface area estimates were acquired for 10% of the normal revegetation area (700 trees/acre
density) and 10% of the Geoweb ® cellular confinement area (500 trees/acre density). On the base map,
Woodlot placed 3 plots on each bank of the river within each of the 3 reaches. Surface area of the
combined plots in each reach was approximately equal to the desired 10% normal and 10% Geoweb ®
monitoring criteria. Mapped plot locations were approved by Weston and the U.S. Environmental
Protection Agency prior to establishment. Plots are depicted on the attached maps.

Woodlot located the plots in the field and first verified that these areas were representative of the entire
planting area. The area of each monitoring plot was measured and two wooden stakes were driven into
the ground at the top of bank at each edge of the plot. The upper limit of each plot was established
approximately 8 inches above the highest planting and each plot extended down to the riprap. Planting
area widths were corrected for slope during data analysis using as-built mapping data provided by
Weston. After establishing each plot, photos were taken to assist future location of the plots.

30 PARK DRIVE TOPSHAM, MAINE 04086 PHONE 207-729-1199 FAXx 207-729-2715
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1.2 Vegetation Monitoring

Trees and shrubs within each plot were tallied by species and noted as “healthy,” “stressed,” or “dead.”
“Stressed” trees and shrubs were ones that had been topped off above the protective cage, experienced
general die-back of the previous year’s growth, or were affected by insect herbivory. “Dead” trees and
shrubs were those that exhibited no foliage and the inner cambium was dead throughout the entire above
ground portion of the plant. Volunteers of species that were planted were included in the tally if they
were greater than three inches in height and appeared to be likely to survive. Volunteers of other tree and
shrub species were recorded separately and not included in the tally.

Herbaceous cover and invasive plant cover were not recorded, as this is not required during spring
monitoring. However, notes were made on locations of invasive species populations when occurring
within or near planting areas.

A meander survey was performed along both banks of each reach of the river to collect qualitative data on
plant survivorship, observe invasive plant populations, and verify that plots were representative of
surrounding areas.

2.0 RESULTS

The results of the monitoring plot inspection and meander surveys are summarized in this section. A
discussion of the results and comparison to performance standards is provided in Section 3. The attached
Table 1 summarizes tree and shrub densities and red osier dogwood (ROD) status in each plot relative to
performance standards. There are a total of 18 plots currently between the Lyman Street bridge and
Pomeroy Avenue bridge. These 18 plots are grouped into a total of 6 distinct monitoring areas, defined by
geographic location (e.g. Lyman to EIm-East). These monitoring areas are compared to the performance
standards. Field data forms for all the plots are attached

2.1 Monitoring Area and Plot Characterization

Lyman Street to EIm Street Reach

Monitoring Area LE-West

Plot 1-W-1:
o No shrubs located in this plot (shrub clump occurs upstream of this location).
o No red osier dogwood band in this location.
e Tree density is 1,215 trees/acre.

Plot 1-W-2:
e 4 shrubs from shrub clump upstream project into plot.
e 1/3 of plot planted in 2006.
o Red osier dogwood band is incomplete.
o Tree density is 1,243 trees/acre.

Plot 1-W-3:
e Shrub clump approximately 24x14 ft. at South edge of plot.
e Shrub density within clump is 2,641 shrubs/acre.
¢ Red osier dogwood band complete

iy
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e Tree density is 610 trees/acre.

Monitoring Area LE-East

Plot 1-E-1:
e Shrub clump approximately 77x8 ft. in center of plot.
¢ Red osier dogwood band is part of shrub clump and absent in 62 ft. of plot.
e Shrub density within clump is 2,881 shrubs/acre.
e Tree density is 397 trees/acre.

Plot 1-E-2:
e  Shrub clump approximately 32x26 ft. in center of plot.
e Shrub density within clump is 2,266 shrubs/acre.
e Tree density is 438 trees/acre.
¢ Red osier dogwood band complete.

Plot 1-E-3:

Depicted on plan as Geoweb ® site.

Shrubs planted 7 ft. on center average (range = 4-10 ft. on center) throughout plot.
Trees interspersed throughout planting.

Red osier dogwood band complete.

Shrub density within plot is 841 shrubs/acre.

Tree density is 596 trees/acre.

Elm Street to Dawes Avenue Reach

Monitoring Area ED-West

Plot 2-W-1:
e 2 shrubs from shrub clump immediately upstream occur in plot.
e Red osier dogwood band of sufficient number but 20 ft. hole in band from irregular spacing.
e Tree density is 947 trees/acre.
e Calystegia sepium (hedge bindweed) covering trees and shrubs in this location.

Plot 2-W-2:
o Shrub clump approximately 8x8 ft. (continuation of shrub clump upstream).
¢ Red osier dogwood band irregularly spaced.
e Shrub density within clump is 2,600 shrubs/acre.
e Tree density is 1,335 trees/acre.

Plot 2-W-3:

Depicted as Geoweb ® on plan.

Shrubs distributed evenly with trees.

Red osier dogwood band is composed of silky dogwood.
Shrub density within plot is 926 shrubs/acre.

Tree density is 2,826 trees/acre.

iy
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e Large pockets of unplanted area present.
o High tree density is a result of 56 Acer negundo (box elder) seedlings.

Monitoring Area ED-East

Plot 2-E-1:
o Shrub clump approximately half of plot area extending upstream.
o Shrub density within clump is 2,484 shrubs/acre.
¢ Red osier dogwood band complete.
e Tree density is 535 trees/acre.

Plot 2-E-2:
e No shrub clumps within plot (shrub clumps present approximately 200 ft. upstream and
downstream).

¢ Red osier dogwood band complete.
e Tree density is 859 trees/acre.

Plot 2-E-3:

No shrub clumps within plot (shrub clump present approximately 300 ft. upstream).
Red osier dogwood band is composed of silky dogwood.

Tree density is 1,892 trees/acre.

High tree density results from 27 volunteer box elders.

Dawes Avenue to Pomeroy Avenue Reach

Monitoring Area DP-West

Plot 3-W-1:

Depicted as Geoweb ® on plan.

Red osier dogwood band is composed of silky dogwood.
Plot is planted with all shrubs and interspersed with trees.
Some pockets of no woody growth.

Shrub density within plot is 1499 shrubs/acre.

Tree density is 300 trees/acre.

Plot 3-W-2:

Shrubs distributed evenly with trees.

GE planting adjacent to plot.

Red osier dogwood band is complete.

Shrub density within plot is 604 shrubs/acre.
Tree density is 418 trees/acre.

Plot 3-W-3:
o Shrubs distributed evenly with trees.
e Some large pockets of no woody growth.
e GE planting adjacent to plot.
o Red osier dogwood band is complete.
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e Shrub density within plot is 830 shrubs/acre.
e Tree density is 383 trees/acre.

Monitoring Area DP-East

Plot 3-E-1:
o Shrub clump approximately 16x6 ft. with some shrubs interspersed in plot.
o Red osier dogwood band is composed of silky dogwood.
e Shrub density within clump is 3,466 shrubs/acre.
e Tree density is 792 trees/acre.

Plot 3-E-2:

Area is depicted as Geoweb ® on plan.

No shrub clumps within plot (shrub clump present approximately 120 ft. downstream).
Tree density is 941 trees/acre.

Red osier dogwood band is complete.

Plot 3-E-3:

Shrubs distributed evenly with trees.

GE planting adjacent to plot

Shrub density within plot is 1,131 shrubs/acre.
Tree density is 735 trees/acre.

Red osier dogwood band is complete.

2.2 Meander Survey Results

Lyman Street to EIm Street Reach

Large sections of the red osier dogwood band are absent or incomplete in this area. This is expected due
to the fact that as part of the design, RODs were not necessarily planted as a band in all areas in this
reach. Rather, RODs were generally interspersed within the shrub clumps. However, shrub growth
overall is very healthy, and the banks appear stable.

Trees in this reach suffered observable damage resulting from beaver herbivory, particularly in the
northern section. Tree stumps left by beavers are exhibiting extensive re-sprouting from the base.

A stand of common reed (Phragmites australis) was observed adjacent to the road near Station 512 (see
photo 1). This is the first observance of this invasive species within or near the restoration area.
Phragmites australis is a highly invasive species that will likely expand its dominance if not controlled
soon. Other invasive species encountered in this reach include Japanese knotweed (Polygonatum
cuspidatum), Norway maple (Acer platanoides), and multiflora rose (Rosa multiflora). Purple loosestrife
(Lythrum salicaria) was observed growing within the rip rap.

Hedge bindweed Calystegia sepium is growing over trees and shrubs in sections of this reach. This vine
competes with planted trees and shrubs for light. It is recommended that hedge bindweed be removed by
hand from planted trees and shrubs to assist the establishment of these species.

25 WOoODLOT
ALTERNATIVES, INC.

ENVIRONMENTAL CONSULTANTS



2006 Spring Vegetation Monitoring Report Page 6

Elm Street to Dawes Avenue Reach

Hedge bindweed is growing over trees and shrubs in this reach, particularly below EIlm Street on the west
bank. It is recommended that hedge bindweed be removed by hand from planted trees and shrubs to
assist the establishment of these species.

Large sections of the red osier dogwood (Cornus sericea) band are comprised of silky dogwood (Cornus
amomum) in this reach. Although silky dogwood does not exhibit stoloniferous growth like red osier
dogwood, this shrub should provide adequate protection to stream bank erosion in these locations. Many
sections of the red osier or silky dogwood band in this reach were irregularly spaced with some trees and
shrubs of other species appear to have been planted below the band. What appeared to be a cultivar of
choke cherry (Prunus virginiana) with red foliage was planted in sections of this reach.

Few invasive species were found within the planting area of this reach. Garlic mustard (Alliaria
petiolata) was observed growing in the planting area. Multiflora rose (Rosa multiflora) and purple
loosestrife (Lythrum salicaria) were observed growing above and below the planting areas respectively.
Uprooted Japanese knotweed (Polygonatum cuspidatum) plants were observed to be deposited in one of
the planting areas. Apparently these plant remains were removed from an adjacent property and deposited
here.

Dawes Avenue to Pomeroy Road Reach

It was observed that certain areas appeared to have lower tree densities. This was also reflected in the
sample plots as shown in Table 1 for plots 3-W-1, 3-W-2, and 3-W-3. Further discussion on this is
provided in Section 3.0 below. The red osier dogwood band was absent in a 100 ft. section of the east
bank adjacent to residential properties. Also, near Station 545-25 on the west bank, red osier dogwoods
were absent for 70 ft. behind a wooden fence. One section of sediment fence appears to have been buried
during work and has now been exposed by erosion (see photo 2). Large sections of the red osier dogwood
(Cornus sericea) band are comprised of silky dogwood (Cornus amomum) in this reach. Invasive species
within the planting areas include Multiflora rose (Rosa multiflora) and (Acer platanoides).

3.0 DISCUSSION

Overall, healthy growth of planted species was observed, with little die-off, and significant contribution
from volunteers. There were no indications of significant problem areas. Below is a more detailed
discussion of how tree and shrub densities were determined, and specific discussion of monitoring areas
where tree densities were observed to be below the 80% performance standard.

Calculations of tree and shrub densities were based on the presence or absence of shrub clumps. If shrubs
were evenly distributed within the monitoring area, shrub density should have been 730 shrubs/acre and
tree density should be 700 trees/acre in normal plots or 500 trees/acre in areas with Geoweb ®. If a
defined shrub clump was observed, the area of the shrub clump was delineated and resulting shrub density
within the clump should have been 2,722 shrubs/acre if shrubs were planted 4 ft. on center.

See Table 1 for the summary of tree and shrub densities. Tree densities were below the 80% density
performance standard in monitoring area LE-East (non-geoweb; plots 1-E-1 and 1-E-2 only) in the Lyman
Street to EIm Street reach and monitoring area DP-West in the Dawes Avenue to Pomeroy Road reach.
Plots 1-E-1 and 1-E-2 have an adequate shrub cover and will likely fill in with volunteer species.

iy

25 WOoODLOT
ALTERNATIVES, INC.

ENVIRONMENTAL CONSULTANTS



2006 Spring Vegetation Monitoring Report Page 7

Supplemental planting is not necessary in this area. In monitoring area DP-West Geoweb area (plot 3-
W-1), tree counts are somewhat lower due to the fact that trees were not planted adjacent to fences on the
residential properties in order to address property owner preference. In monitoring area DP-West-Regular
(plots 3-W-2 and 3-W-3) the tree counts correlate well with the number of trees that were required for a
planted band of 7-8 feet in width. However, since the plantings were made in an area wider than 8 feet (14
and 13 feet respectively for 3-W-2 and 3-W-3), the resultant density is skewed somewhat lower than 700
per acre. Much of this area has 2-3 rows of GE planting behind the NRD planting, which will increase
buffering capacity as well as provide a seed source for future volunteer recruitment. Supplemental tree
planting is not recommended in this monitoring area, as all the planted trees are healthy and growing, and
volunteer tree recruitment should fill in gaps within the next few years.

Monitoring areas that were planted with shrubs evenly distributed instead of planted with shrub clumps
exceeded the 80% density performance standard (584 shrubs/acre) in all cases. Shrubs that were planted
in clumps exceeded the 80% density performance standard per clump (2,178 shrubs/acre) in all cases.

The meander survey notes the absence of the ROD band in several areas of the Lyman to EIm Street
Reach. During development of the planting plan for this reach, ROD was included, but not necessarily as
a hedge in all areas. With the healthy tree and shrub community and stable banks in this reach, no
additional planting of ROD is recommended at this time.

Gaps in the ROD band were also noted in plot 2-W-1 (in the EIm to Dawes Reach), and during the
meander survey in the Dawes to Pomeroy reach. These areas should be further assessed during the
summer inspection, and potentially slated for additional ROD planting in the Fall of 2006.

In general, many of the planted trees and shrubs, as well as neighboring vegetation in un-remediated
areas, were experiencing some stress as a result of herbivory by the forest tent caterpillar (Malacosoma
disstria). Forests in Berkshire County have experienced above average herbivory from the forest tent
caterpillar this year. Healthy trees will produce new foliage and survive after such an attack. Trees that
are already stressed may experience increased mortality. During the supplemental monitoring on July 14,
2006, it was observed that trees damaged by tent caterpillars were generating new growth. Other signs of
herbivory included trees that had been topped off by beavers between Lyman Street and EIm Street.
Trees damaged by beavers appear to be generating extensive regrowth from their bases.

Many of the shrubs between Dawes Avenue and Pomeroy Road have protective cages around them.
Shrubs will grow through the cages and have to be pruned when cages are removed. It is recommended
that these cages be removed as soon as possible. If there is a threat of property owners harming shrubs
while cutting grass, smaller protective barriers constructed of corrugated drainage pipe or 10 inch wire
cages are recommended.

The majority of tree cages are well maintained. However, several cages appeared to be lacking stem
protectors, allowing trees to be damaged by rubbing against the wire. Tree cages should be monitored
and adjusted accordingly.

Invasive species were noted within plots and during meander surveys, including Japanese knotweed
(Polygonum cuspidatum), multiflora rose (Rosa multiflora), Norway maple (Acer platanoides), and garlic
mustard (Alliaria petiolata). Of these species, Japanese knotweed (see photo 3) poses the most apparent
threat to restoration plantings. If Japanese knotweed becomes established prior to the development of a
tree canopy, it may out-compete the planted species and volunteer native plants. It is recommended that
this invasive species be controlled before it gains dominance. If a spray herbicide is to be used, particular
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care should be taken to avoid drift onto desired plants. A new population of common reed (Phragmites
australis) was observed adjacent to the road near Station 512. It is recommended that this invasive
species be controlled as soon as possible. Although false hedge bindweed (Calystegia sepium) (also
referred to as false morning glory) is not an invasive species, this plant has become a problem in certain
areas (between Lyman Street and Elm Street, and on the west river bank south of Dawes Avenue). This
herbaceous vine climbs up tree cages and damages trees by competing for light and pulling the tree down.
It is recommended that false hedge bindweed be periodically removed from tree cages.

4.0 RECOMMENDATIONS
The following actions are recommended for implementation during the Summer and Fall of 2006:

e Re-assess the observed gaps in the ROD band in the EIm to Dawes and Dawes to Pomeroy
Reaches during the Summer 2006 inspection, and based on findings, evaluate potential planting
of additional ROD in these areas in Fall 2006.

o Continue invasive plant control work, including addressing the presence of Japanese knotweed
(Polygonum cuspidatum), multiflora rose (Rosa multiflora), Norway maple (Acer platanoides),
garlic mustard (Alliaria petiolata), and common reed (Phragmites australis). Also it is
recommended that false hedge bindweed be periodically removed from tree cages.

¢ Remove the cages around the shrubs between Dawes and Pomeroy Avenues as soon as possible.

¢ Remove or trim to ground the exposed silt fence/geotextile at Station 545+25
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and Pomeroy Road.
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Photo 2. Exposed ediment fence on east bank between Dawes Avenue

¢

@WOODLOT
ALTERNATIVES, INC.

ENVIRONMENTAL CONSULTANTS



2006 Spring Vegetation Monitoring Report Page 11

Photo 3. Japanese knotweed (Polygonum cuspidatum) overgrowing planted species
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TABLE 1

Spring 2006 Vegetation Monitoring Plot Inspection Results - LS Mile Reach

g Performed by Todd Chadwell, Woodlol Alternatives, Inc.
[ Performance Standard
[ Shrubs | Trees Summary
Shub D | TargetD | | Trees
| W% Tree Density| TargetD | % Target {non-  [Trees
arget
React Bank Plot Characterization Shrub No.| Area® e} re) | B Area | (reealscre) | (treesiscre) | D Shubs |G
L) ln-EI'n West_ | &B/2006 né shrubs chumps of RO band, shrub p immadiately upstream | 546 1215 700 174%
Lyman-Eim [ West” | emaoos ' > upsiream, RO band ineamp 1243 700
Lyman-Elm = West | &82008 edge of plo | 810 200 Mo
Aonitoring Area Average Area A 146% [ Geowsh |
Lyman-Elm | _East | smzoos 397
Lyman-Elm | East | emz006
an-Eim Enst_| w008
Monitoring Area Average 60% 119%
Elm-Dawes | West | 682006
-0, - Wﬂ BR2006
Eim-Dawes. Wast | ammno06
e [ 163% | 565%
Elm-Diarwes East E2006 - Fe: Co ox. 172 of 835
Eim-Dawes Enst | Brarzo0e E - R shrub clumps, shnb . 200 1t and downstream 913
Ehn{hwu East BARO0E I R Z0 Band shrub shrub oz, 300 it m | 1382 No
Monitoring Area Ave: . 156% | Geowsh
Dawes-Pomers West | 652006 | 3.1 | Geoweb I shiib i hees ‘Some area void of planiings 581 | 1499 | 730 || 205% | 581
[ emzo0s | 3W:2 | Re Co with tiees, dense GE adjacent 938 | 604 30| 8% 938
|_fsroos 3-W- shrubs distributed some ares vold, GE adjacant I:!ji' B30 30 N 114% 1362 .
57%
ER2008 3-E-1 r |S0 Band . 1660 wi' som: d shiubs 715
SR2006 3E2 Geowsb |Co it shrub shrub approx 120 R downstream 7o
GRI006 J-E-3 v |Complete shrubs distributed with rees, sparse GE i 770 1131 730 155% 770
| 105% 188%
1 'uandmwwnﬁemﬂvmwmm
Notes: TR sheub clamp
1: From As-Bullt CAD Drawing 1
2: 3-W-1 Height based on fleld cbservation
3: 3-E-1 Height based on field observation
§D = silky dogwood
Red-osier = red-osier d d
AW = arrowwood
WB = winterberry
CC = chokecherry
Normal Geowsb
Trees: 700 500 per acre
Shrubs: T30 730 per acre
Total: 1430 1230 per acre
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Memorandum

To: Joel Lindsay (Weston Solutions, Inc.)

From: Todd Chadwell (Woodlot Alternatives, Inc.)

Cc: Michael Chelminski (Woodlot Alternatives, Inc.), John Lortie (Woodlot Alternatives, Inc.)
Date: November 2, 2006

Re: 1%-Mile Reach of the General Electric Pittsfield/Housatonic River Site, 2006 Summer
Vegetation Monitoring Report

Woodlot Alternatives, Inc. (Woodlot) performed the 1%-Mile Reach of the General Electric
Pittsfield/Housatonic River Site Summer 2006 Vegetation Monitoring on August 30 and August 31, 2006.

1.0 METHODS
1.1 Vegetation Monitoring

Vegetation monitoring work was performed by Woodlot in the three monitoring areas between the Lyman
Street and Pomeroy Avenue bridges. These monitoring areas are delimited by the four bridges crossing
the 1%-Mile Reach (Lyman Street, EIm Street, Dawes Avenue, and Pomeroy Avenue, respectively, from
upstream to downstream). The three monitoring areas represented by these four delimiters are numbered
1-3, respectively, moving downstream from the Lyman Street Bridge. Each monitoring area is divided
into sub-areas defined by the “east” (river-left) and “west” (river-right) sides of the Housatonic River,
with three subplots established on each side of the river within each monitoring area. A total of 18
permanent monitoring plots were evaluated as part of this work.

Vegetation monitoring was not performed in the monitoring area between the Pomeroy Avenue Bridge
and the confluence of the East and West Branches of the Housatonic River (Monitoring Area 4), as
planting work was not completed at the time of the site visit.

The 18 permanent monitoring plots established in June 2006 were located and marked in the field. If the
plot marker stakes could not be located, Woodlot re-established the plot based on construction plans used
for plot-establishment in Spring 2006. Some variation between spring and summer tree and shrub tallies
may have been a result of plots not being established in the original location. Trees and shrubs within
each plot were tallied by species and noted as “healthy,” “stressed,” or “dead.” “Stressed” trees and
shrubs were ones that had been topped off above the protective cage, experienced general die-back of the
previous year’s growth, or were affected by insect herbivory. “Dead” trees and shrubs were those that
exhibited no foliage and the inner cambium was dead throughout the entire above ground portion of the
plant. Volunteers of species that were planted were included in the tally if they were greater than three
inches in height and appeared to be likely to survive. Volunteers of other tree and shrub species were
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recorded separately and not included in the tally. Herbaceous cover and invasive plant cover were
recorded to the nearest 5 percent.

Meander surveys were performed along both banks of the river in each monitoring area to collect
qualitative data on plant survivorship, observe invasive plant populations, and verify that plots were
representative of surrounding areas.

2.0 RESULTS

The results of the monitoring plot inspection and meander surveys are summarized in this section. A
discussion of the results and comparison to performance standards are provided in Section 3. Table 3
summarizes tree and shrub densities and red osier dogwood (Cornus sericea) status in each plot.

2.1 Tree and Shrub Density/Survivorship

Table 1 provides a summary of the results of the Summer 2006 monitoring event for trees and shrubs, and
includes the Spring 2006 results for comparison. Details of plot characteristics may be found in Table 3.
The performance standard for trees and shrubs is 80% survivorship. In most monitoring areas, exact
numbers of planted trees and shrubs were not available, so survivorship was estimated by comparing the
current plant density to the expected plant density based on the design. In select areas where the plant
count was known, the direct comparison of the current count to the original planted count was made. In
general, counted trees and shrubs were within monitoring plots were compared to the original design
planting density for each particular area. In two areas as noted in the table below, the percent survivorship
was recorded, as the density comparison was inappropriate.

Table 1. Comparison summary between Spring 2006 and Summer 2006 Monitoring Events

Performance Standard Summary
Monitoring Area Spring Summer
Shrubs Trees Trees Shrubs Trees Trees
(non-GeoWeb) | (Geoweb) (non-GeoWeb) | (Geoweb)

Lyman-Elm (West) 97% 146% NA 85% 125% NA
Lyman-Elm (East) 95% 60% 119% 77% 103% 100%"
Elm-Dawes (West) 95% 163% 565% 102% 146% 287%
Elm-Dawes (East) 91% 156% NA 96% 124% NA
Dawes-Pomeroy (West) 134% 57% 60% 121% 100%" 90%
Dawes-Pomeroy (East) 141% 109% 188% 145% 88% 188%

" Indicates percent survivorship
2.2 Herbaceous Cover

Herbaceous cover was at or above 95% and therefore achieved the performance standard, in all but one of
the monitoring plots (Table 2). Herbaceous growth was particularly robust in the Lyman Street to EIm
Street monitoring area, exceeding 6 feet in height (Photo 1) in some of this area. Monitoring plot 3-W-2
exhibited 90 percent herbaceous cover. Bare ground in this plot appeared to be the result of mowing and
weed removal in close proximity to the ground surface by the property owner (Photo 2). Monitoring plot
2-W-1 exhibited 95 percent herbaceous plant cover, but some bare ground was observed. This appeared to
be a result of hedge bindweed (Calystegia sepium) removal activities. Hedge bindweed had previously
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formed a dense cover over desirable herbaceous species and some trees and shrubs. Because hedge
bindweed was causing damage to trees and shrubs, some of it was removed prior to Summer 2006
Monitoring. Herbaceous growth underneath the hedge bindweed was dead by the time hedge bindweed
was removed. Re-seeding this area is not recommended because it is anticipated that the existing
seed/propagule bank will establish desirable herbaceous growth next year. However, efforts to control
hedge bindweed should occur earlier in the growing season (June/July) in future years before hedge
bindweed harms desirable plant growth and disperses its seed. Isolated areas of reduced cover (between
95 and 100% were in most cases the result of installation of an adjacent fence and/or burrowing mammal
activities. No action is recommended for the mowed area (plot 3-W-2), as this area is likely to be
continuously disturbed by the property owner.

2.3 Invasive Species Cover

Invasive species cover was 5 percent or below in all monitoring plots (Table 2) and achieved the
applicable performance standard. Invasive species encountered within monitoring plots included purple
loosestrife (Lythrum salicaria), Japanese knotweed (Polygonum cuspidatum), Multiflora rose (Rosa
multiflora), oriental bittersweet (Celastrus orbiculata), Morrow’s honeysuckle (Lonicera morrowii), and
Norway maple (Acer platanoides). Individuals and populations of these species were frequently
encountered above and below the planting areas (e.g., purple loosestrife growing in riprap), but were not
included in calculations. Even though the performance standard was met, it is recommended that
populations of invasive species adjacent to planting areas be controlled if possible to reduce the invasion
rate of restored planting areas.

2.4 Meander Survey Results

Lyman Street to EIm Street Reach

This area is generally characterized by dense herbaceous growth. Original planting plans did not call for
a red osier dogwood band to be installed in this area. Instead, red osier dogwoods were planted within
shrub clumps with other species. Areas that were planted later may contain a red osier dogwood band.
Some tree cages have been tipped over and other tree cages now contain no trees (Photo 3). Some trees
are being constricted by tree protectors. Adjustment of the tree protectors is recommended. Ongoing
remediation activities have impacted some plantings, resulting in tree and shrub losses. Between plots
1-E-3 and 1-E-4, three trees appear to have been killed from herbicide drift during Japanese knotweed
spraying. Several stands of invasive reed canary-grass (Phalaris arundinacea) were encountered in this
same location (Photo 4). Several red osier dogwoods are enclosed by cages near the EIm Street Bridge on
the east bank. It is recommended that cages be removed as soon as possible to allow for proper growth of
this species.

In addition to the reed canary-grass, invasive species observed in this reach include Japanese knotweed,
purple loosestrife, multiflora rose, and oriental bittersweet. Percent cover of invasive species was similar
to that recorded within monitoring plots and therefore appears to achieve the applicable performance
standard.

Elm Street to Dawes Avenue Reach

Cages enclosing red osier dogwoods between plots 2-E-1 and 2-E-2 should be removed to allow proper
growth of this species. Approximately 3 red osier dogwoods were absent on the east bank across from
monitoring plot 2-W-2. Hedge bindweed growth was prolific in sections of this reach and should be
controlled early next year (June/July) to reduce tree and shrub mortality as well as decrease the seed

source.
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Table 2. Percent Herbaceous Cover and Percent Invasive Plant Species Cover Summary Information

o Date Herbaceous Invasive Plant _ _
Monitoring Area Bank Monitored Plot Cover Cover Invasive Species
(%) (%)
Lyman-Elm West 8/30/2006 1-W-1 >95 <5 Lythrum salicaria
Lyman-Elm West 8/30/2006 1-W-2 >95 0
Lyman-Elm West 8/30/2006 1-W-3 100 <5 Celastrus orbiculata
Monitoring Area Average >95 <5
Lyman-Elm East 8/30/2006 1-E-1 100 5 Rosa multiflora, Lythrum salicaria
Lyman-Elm East 8/30/2006 1-E-2 100 <5 Polygonum cuspidatum
Lyman-Elm East 8/30/2006 1-E-3 100 0
Monitoring Area Average 100 <5
Elm-Dawes West 8/30/2006 2-W-1 95 0
Elm-Dawes West 8/30/2006 2-W-2 100 0
Elm-Dawes West 8/30/2006 2-W-3 100 <5 Celastrus orbiculata
Monitoring Area Average >95 <5
Elm-Dawes East 8/30/2006 2-E-1 95 0
Elm-Dawes East 8/30/2006 2-E-2 95 0
Lythrum salicaria, Celastrus orbiculata,
Elm-Dawes East 8/30/2006 2-E-3 100 <5 Lonicera morrowii
Monitoring Area Average >95 <5
Dawes-Pomeroy West 8/31/2006 3-W-1 100 <5 Celastrus orbiculata
Dawes-Pomeroy West 8/31/2006 3-W-2 90* 0
Dawes-Pomeroy West 8/31/2006 3-W-3 95 0
Monitoring Area Average >95 <5
Dawes-Pomeroy East 8/31/2006 3-E-1 100 5 Rosa multiflora, Acer platanoides
Dawes-Pomeroy East 8/31/2006 3-E-2 95 0
Dawes-Pomeroy East 8/31/2006 3-E-3 100 0
Monitoring Area Average >95 <5

! No action required as area is regularly mowed by residential property owner.
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Invasive species encountered in this reach include Japanese knotweed, purple loosestrife, multiflora rose,
and oriental bittersweet. Percent cover of invasive species was similar to that recorded within monitoring
plots and therefore appears to achieve the applicable performance standard.

Dawes Avenue to Pomeroy Avenue Reach

Based on the initial inspection of this area, some small areas were noted where additional planting might
be necessary. As a follow-up, a more detailed walk-through was conducted by Woodlot, Weston, and
EPA to confirm these areas that might require supplemental planting. The information gathered during
both the initial inspection and the subsequent walk-through, and actions to be taken are summarized
below by property. Weston is conducting supplemental planting during Fall 2006 to address all these
areas.

Dawes to Pomeroy - East

Parcel 17-3-7

Plant 3 Red Osier Dogwoods (RODs) on riverbank along the riprap. Area located in the North West
corner of the property. Measure and plant the RODs 8-feet on center.

Clean out weeds of the riverbank first and install additional topsoil on the riverbank. No trees to be
planted because area too close to the apple trees.

-3 RODs total

Parcel 17-3-5

Japanese Knotweed is noted to be located in the North West corner of the parcel in the moved area and
extending into the riverbank. The Japanese Knotweed is still healthy enough to be sprayed this season;
Weston to coordinate with property owner for access and to ensure the lawn does not get moved after the
spraying gets completed.

Parcel 17-99-000 Japanese Knotweed present - have CL Frank inspect.

Parcel 17-3-1
Japanese Knotweed - have CL Frank inspect.

Dawes to Pomeroy - West

Parcel 17-2-20

Woodlot to calculate number of trees to be planted in a gap between GE and EPA plantings in area
approximately 30" x 10”, upstream from monitoring Plot 3-W-3. Area located by the large Maple tree.
Woodlot to flag out the locations (trees only). RODs already planted there.

10 Trees - BE (3), BW (2), EC (3), SM (2)

Parcel 17-2-21

Plant 1 ROD on riverbank along the riprap. Plant a row of 12 trees behind the existing tree line and stay
5-feet off the white scalloped fence.

Clean out weeds in the riverbank first and install additional topsoil on the riverbank.

-1 ROD

-12 trees (measure 8-feet on center) 3 cottonwood, 3 silver maple, 3 willows & 3 box elders.
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Parcel 17-2-22
Plant 2 RODs on riverbank along the riprap.
-2 RODs

Parcel 17-2-23
Plant 1 ROD on riverbank along the riprap.
-1ROD

Parcel 17-2-25
Plant 3 RODs on riverbank along the riprap.
-3 RODs

Parcel 17-2-26 Plant 4 RODs on riverbank along the riprap and 5 trees on the riverbank.
-4 RODs
-5 trees; 2-cottonwoods, 1 silver maple, 1 black willow and 1 box elder.

Parcel 17-2-36 Plant 2 RODs on riverbank along the riprap, corner of property with Rahilly.
-2 RODs

Invasive species encountered in this reach include Norway maple (Acer platanoides), purple loosestrife,
multiflora rose, Japanese knotweed and oriental bittersweet. Percent cover of invasive species was
similar to that recorded within monitoring plots and therefore appears to achieve the applicable
performance standard.

3.0 DISCUSSION

The observed condition of the planted stock was good. Minimal, recent die-off was observed, and
significant contribution from volunteers was apparent, suggesting that conditions are suitable for 1)
continued growth of planted stock, and 2) continued recruitment and growth of volunteer stock. As stated
above, the performance standard for planted stock is 80% survivorship. In most cases, because the exact
number of planted trees was not known, the observed density was compared to the original design density
to estimate survivorship. In select cases where the number of plants installed was known, a direct
comparison of the current number to the original nhumber was made to assess survivorship. Below is a
more detailed discussion of how tree and shrub densities were determined and specific discussion of
monitoring areas where tree and shrub densities or survivorship were observed to be below the 80 percent
performance standard.

Calculations of tree and shrub densities were based on the presence or absence of shrub clumps. If shrubs
were evenly distributed within the monitoring area, shrub density should have been 730 shrubs/acre and
tree density should be 700 trees/acre in normal plots or 500 trees/acre in areas with Geoweb ®. If a
defined shrub clump was observed, the area of the shrub clump was delineated and resulting shrub density
within the clump should have been 2,722 shrubs/acre if shrubs were planted 4 feet on center. Table 3
summarizes tree and shrub densities.

Three trees within Plot 1-W-1 were removed during construction of a chain link fence adjacent to a
parking lot in this area. The existing permanent plot width was subsequently reduced from 11 to 10 feet
in Plot 1-W-1. Because tree density within the plot remains high (1,123 trees/acre), supplemental tree
planting is not recommended in this location.
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After conducting the Spring 2006 vegetation monitoring, it was observed that all three plots on the LE-
East monitoring area (Lyman Street to EIm Street) consisted of predominantly shrub clumps. Plot 1-E-2
was therefore relocated immediately downstream to better assess tree densities within this monitoring
area.

Plot 1-E-1 appears to have been impacted by ongoing remediation activities and supplemental planting
has been scheduled in this area. Initial tree density within plot 1-E-3 was below 500 trees/acre because of
the extreme slope in this location. Based on observed lack of mortality and the observed presence of
healthy volunteer box elder seedlings during the Spring inspection (due to dense herbaceous growth in
this plot, it is likely that these volunteers were present but not located during this inspection), the
performance standard relative to survivorship is essentially 100% in plot 1-E-3.

Monitoring areas that were planted with shrubs evenly distributed instead of planted with shrub clumps
exceeded the 80 percent performance standard (584 shrubs/acre) in all cases. Shrubs that were planted in
clumps were above the 80 percent performance standard of shrub density per clump (2,178 shrubs/acre) in
all plots except for plot 1-E-1 (1,170 shrubs/acre). Shrub density in plot 1-E-1 was likely impacted by
ongoing remediation activities and therefore did not meet the performance standard. Supplemental
planting has been scheduled in this area.

Gaps in the red osier dogwood band were noted in plot 2-W-1 (EIm Street to Dawes Avenue Reach) and
during the meander survey in the Dawes Avenue to Pomeroy Avenue Reach. These areas have been
slated for additional red osier dogwood planting in the Fall 2006.

In area DP-West (plots 3-W-2 and 3-W-3) in the Dawes Avenue to Pomeroy Avenue Reach the number
of trees planted by GE is known; therefore the measurement method to determine compliance with the
performance standard was a direct plant count comparison rather than comparison of plant density to
original design density. Planting of trees and shrubs by GE in this area was conducted over a slightly
larger area than originally prescribed by EPA,; therefore the density of trees and shrubs is somewhat less
than the standard 730 shrubs/acre and 700 trees/acre. However, survivorship is excellent (100%).

Many of the shrubs planted by GE between Dawes Avenue and Pomeroy Avenue have protective cages
around them. Shrubs will grow through the cages and will need to be pruned when cages are removed. It
is recommended that these cages be removed as soon as possible. If there is a threat that property owners
may damage installed shrubs during lawn maintenance, smaller protective barriers constructed of
corrugated drainage pipe or 10-inch diameter wire cages are recommended.

The majority of the tree cages are well maintained. However, several cages appeared to be lacking stem
protectors, allowing trees to be damaged by rubbing against the wire. Some trees were observed growing
through tree cages (Photo 7), which will eventually cause the limb to die and additional stress to the tree.
Also, tree cages that no longer protect living trees should be removed from the site. One tree cage was
observed in the river bed (Photo 8). Tree cages should be monitored regularly and appropriate
adjustments made accordingly.

Invasive species were noted within plots and during meander surveys, including Japanese knotweed,
multiflora rose, Norway maple, purple loosestrife, reed canary-grass, and oriental bittersweet. A program
of on-going invasive species control is in place. Future monitoring will evaluate the effectiveness of this
program. If a spray herbicide is being used, particular care should be taken to avoid drift onto desired
plants. Although false hedge bindweed (also referred to as false morning glory) is not an invasive
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species, this plant has become a problem in certain areas (i.e., between Lyman Street and EIm Street, and
on the west river bank south of Dawes Avenue). This herbaceous vine climbs up tree cages and damages
trees by competing for light and pulling the tree down. It is recommended that false hedge bindweed be
removed from tree cages during the months of June and July.

4.0 RECOMMENDATIONS
The following actions are recommended for implementation in Fall 2006:

e Locate and plant gaps in the red osier dogwood band in the EIm Street to Dawes Avenue, and
Dawes Avenue to Pomeroy Avenue reaches.

e Evaluate damage caused by ongoing remediation below Lyman Street and replant trees and
shrubs lost in remediation process.

¢ Continue invasive plant control work, including addressing the presence of Japanese knotweed,
multiflora rose, Norway maple, purple loosestrife, reed canary-grass, and oriental bittersweet.

o Remove tree cages around shrubs in the monitoring area between Dawes Avenue and Pomeroy
Avenues as soon as possible.

e Maintain all tree cages and remove all empty tree cages.
Institute permanent plot markers for established monitoring plots (e.g., additional wooden stakes,
tree tags affixed to trees located at the corners of the plots).

o Install supplemental plantings on properties between Dawes Avenue and Pomeroy Avenue as
described in this memo.
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5.0 PHOTOGRAPHS

Photo 1. Dense Herbaceous Growth in Lyman Street to EIm Street Monitoring Area.
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Photo 4. Invasive Reed Canary-Grass (Phalaris arundinacea) on East Bank Between Lyman Street
and Elm Street.
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Photo 6. Area Recommended for Additional Planting on West Bank Between Dawes Avenue and
Pomeroy Avenue.
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TABLE 3

Field Data, Notes, Data Analysis
Summer 2006 Vegetation Monitoring

Monitoring Performed by Todd Chadwell, Inc.
Total
Dimensions Trees Shrubs Plants | General Plant Observations
Tree
Sample Slope | Height Area Total | Density Total | Shrub | Total
Reach Bank_| No. Type | Date | LUM) | Wit '  wim | (n*2) | BwW | sM | EC | BE |Trees|(R )| roo sD WH cc NA | Shrubs | Density | Plants Dead
Lyman-EIm West -W-1_| Regular | 8/302008| 61 10 3 55 582 3 L] 3 15 | 1238 0 1 0 0 0 0 15 0 1 0
Lyman-Elm West -“W-2_| Regular | 6302006] 32 3 45 | 307 | o8 2 8 8 | 22 976 Fl 0 0 2 T n 20 2 2 1
Lyman-Eim West W3 | Regular | 302008 | 67 22 5 214 | 1435 | 4 3 5 | 17 516__ 4 3 3 4 23 €98 40 0 [ 0
Monitoring Area Average
Lyman-Elm Easl | 1-E-1_| Regular | a/30/2006] 138 B F 118 | 1645 | @ 5 F] 4 [ 15 397 1 3 24 535 38 [ 0
East | 1-E-2 | Regular | o/282006| 45 345 2 344 | 1550 | 7 3 12 | 2 | 37 1040 1 [ il 28 38 3
East | 1-E-3 | Geoweb | 8/302006] 70 F7] 13 17.7 | 1242 | 0 0 0 ] ] NIA 2 B 23 506 32 [ 3
s S 12 heE! il SN S PO
[ West_| Z-w-1_| Reguiar | &/30r2006| 63 i 65 | 188 | 1057 ® | 8 | & | 22 | 906 8 3 [ [ 7 0 [3F3 3z [ 0
West - Regular | 8/30/2006] 17 57 19 53.7 814 1 F] 8 24 1144 1 ] 0 ] [] 1 48 25 ] 0 [ r
West .W-3_| Geoweb | B302008| 66 18 1 142 | 540 1 1 28 | 31 1438 ] g [ 1 3 16 741 47 0 26 |sD Band
=2 e - -
East “E-1_| Regular | 5302006 33 31 15 271 | 895 D 7 3 | 1 535 E 7 3 [ 25 1216 36 [ ]
Easl -E-2_| Regular | &m0006] 27 35 ] 338 | w813 3 B 3| 7 811 [ 0 5 238 2 ]
East E-3 ular [83077008] 141 11 3 98 | 1382 5 1T 18 [ 40 1261 15 [ 16 504 56 [ 10
[ Wesi_| 3.1 _| Geoweb | &312006] 65 B B9 B81_ Z 1 Fl B NIA [ 10 2 3 1 36| 1188 | 22
Wesl | 3W-z | Regular [a3vz2008] &7 4 140 | 638 4 2 1 2 B NIA B 1 0 [ 3 12 557 21
West_| 3W-3 | Reguiar [8312006] 105 13 130 | 1385 | & 4 1 1 2 | WA 14 0 5 5 Fl 27 862 3%
East | 3-E-1 | Regular |em2008| 78 70 [ 92 | 718 2 | 0| 5 |9 Z0 0 12 3 H 3 FX) 7401 32 0 z 2
Easl | J-E-2 | Geowsb | smiz00e| 38 12 7 w7 370 0 i 1 B 541 5 0 [ [ 5 588 13 [ [ 0
East 3.E:3_| Regular | airoos| 77 10 [ 100 | 770 X 2 0 | 12 | €7 11 1 ] 3 21 1188 33 1 1] [
Notes:
1: From As-Built CAD Drawing Species Legend
2: 3-W-1 Height based on field observation BW = black willow SD = silky dogwood
1: 3-E-1 Height based on field observation SM = silver maple ROD = red-osier dogwood
EC = eastemn cottonwood AW = arrowwood
BE = box elder WE = winterberry

vines = river grape CC = chokecherry



TABLE 3

Field Data, Notes, Data Analysis
Summer 2006 Vegetation Monitoring

Monits Performed by Todd Chadwell. Woodiot Altlernalive

Performance Standard
Shrub Clumps Trees Summa
Tree Trees
Sample Shrub D Target D Density | Target D | % Target (mon- Trees
Bank No. Type ___PlotCharacterization | Lenglh | Widlh |Shrub Noj Area” NTegeD | Area Ll o Shrubs
West 1-W-1_| Regular |no shrubs clu or RO band, shrub ci immediately upstream 582 1123 700 160% |
West | 1-W-2 | R r |4 shrubs ling in from clum) m, RO band incomplete 981 976 700 138%
West 1-W-3 | R r |shrub | 4x14ft at S af = 1435 516 700 T4%
e EEEL e
= Monitoring Area Average 125% NA
East 1-E-1 Regular [shrub [ T7xBt in center of plot, RO band 77 fl in length - 1645 387
East 1-E-2 ular |shrub immediately u am 1550 1040
East 1-E-3 | Geoweb |all shrubs with int trees, shrubs 4-10f OC, avg 7 1 OC 1242 806 730 110% 1242 WIA
Monitoring Area Av e T7% 103%
[ West | z-w- 1057 506 700 120%
West - 914 1144 700 163%|
West -, 540 741 _732 I&Z% 9:2 1436 500 M?%I
g Area Average 102% 146% | 287%
East 2-E- Regular |shrub cl [ .12 of exiending upstream (tria L 895 535 700 76%|
East -E-2 Regular [no shrub clumps, shrub clump approx. 200 fi ug and 813
East £ Reguiar Ino shrub clumps. shrub ch approx. 300 it 1382 |
N S96% 124% NA
Wiest 3-W- Geoweb lall shrub clump wi trees interspersed, some area void of 581 1168 730 184% 581
West | 3W-2 | Regular [shrubs distributed evenly with trees, GE planti jacent 938 NIA NIA 238
West | _3-w-3_| Regular |shrubs distributed evenly, some area void, GE planti acent 1385 NIA NIA 1365
== Monitor 121% S0%
East 3-E-1_| Regular |shrub o a) 16x6M wi some intel Shrubs 715 548 700 TE%
East 3-E-2 | Geoweb |no shrub clu shrub [T 120 ft downsiream 370 841 500 188%
Easl -E-3 | R r |shrubs distributed with GE planting adjacent 770 1188 730 _183% 770 679 700 97%
M-onl.oﬂﬂ Area Averm 145% BA% 188%

* area of ellipse or triangle for shrub clumps
Notes: i shrub clump
denotes plots where survivorship critenion is based on actual orlginal count rather then comparison to design density

Neormal Geoweb
Trees: 700 500.0 per acre
Shrubs: 730 730.0 per acre
Total: 1430 1230.0 per acre
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Revegetation Monitoring Field Form
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1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

Observer(s): 7,0

Phase:

Planting Area Location:
Riverbank Length (ft):
Planting Area (sf):

Comments:

‘Flow @ Coltsville (cfs) Weather:
[~ 2~

" Date: Z/,’Z’/ag

Avg width (ft):

10-20% Area (sf):
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Plant Survivorship:
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Planting Area Location: - £E- J
Riverbank Length (ft): Avg width (ft):
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“Comments:
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o 7} . »
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Silver Maple HH ,)/ Dosgia(c))’o d :‘/
At (TP (Lt /
Eastern , ] 7 Winterberry | | | 74
Cottonwood « Holly (.
Box Elder | | l l | - [,{ Chokecherry
Northern | Z
Arrowwood l
Total Live Trees: [{ Total Live Shrubs:_- 4 Z’/
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1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

—
Observer(s): 1 &  Date: B/HOE
Phase; Flow @ Coltsville (cfs) Weather:

Planting Area Location:__ /- E-2

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):

Comments:

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
. Plant Survivorship:
Trees wantzty Total Shrubs Quantu‘y Total
(live) (live)
. Red-osier
Black Willow e N -
. Silky M _
Silver Maple Dogwood ¥ 7[
Eastern l Winterberry , ;
Cottonwood l ?/ Holly l { \ Lﬂ
\
Box Elder \ L ‘ ;L Chokecherry b \ l \ /
VIR : ' s
i’ U_\}\ e , L Northemn e
b A J h'c P [T J“’J‘A Arrowwood 9
&, . 7
Total Live Trees: i Total Live Shrubs: 24

Herbaceous Cover (%): . /OO »
‘Z.; B_AP_ )L\"\, \JJ-Q\-)

= /r/i € f dpE vl 1 \

Invasive Plant Cover (%):

Meander Survey Comments (Use Additional Sheets As Necessary): |
135 -f-2 Pl Arsf stoels (6537) e rier ey P
bisgs 5 tand =100 |
J A/M/ fpray /é;ﬁ?f tc 2 He 5. of plet
5._ ? Mﬂ(d’ ot tr205 Lo (af{:‘fﬁ(‘frd)} l/op//fff
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Revegetation Monitoring Field Form

1.5 Mile Reach, GE/Housatonic River éiié, Pittsfield, MA o Page @ of f (!{
_ Observer(s): e . L Date:S/2/ 2&
Phase: Flow @ Coltsville (cfs) Weather:
Planting Area Location: /-£-3
Riverbank Length (ft): Avg width (ft):
Planting Area (sf): 10-20% Area (sf):
Comments:
Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
. Plant Survivorship:
Trees Quandity Total Shrubs | - Quandly Total
{live) (live)
- / 9
Black Willow pedcosiet T
f#ﬂé’lfy/ i 3
Silver Maple D:iﬁy da%_________.-
Wb |l /
Eastern Winterberry
Cottonwood Holly
Pa™)
Box Elder \I_.I\L_Ll e é Chokecherry T!ﬂ\ )/
v 1} = .
Northemn
Arrowwood
-Total Live Trees: %\\‘ ﬁ Total Live Shrubs: Z/Z’

Herbaceous Cover (%): S0 '/Zf 4 '/ﬂ@ R’s@d)
Invasive Plant Cover (%): O ~ ; PL N {ff /gf

Meander Survey Comments (Use Additional Sheets As Necessary):
Fin>FE2  Dosunds yieed romand £7om Cogos

&G |
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Revegetation Monitoring Field Form

Page Z of _/_@,__

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

e e S
.Observer(s): ’f(‘,, Myl flew MW"*“*}. V-SfM'Date": Y e ~0%

Phase: " Flow @ Coltsville (cfs) 7 Weather:
Planting Area Location: Z-/~ f

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):
Comments:

Random Sample Location Number: Riverbank length (ft):_ Width (ft):
Slope length (ft): Sample Area (sf):
. Plant Survivorship:
Trees C ; ive)g Total Shrubs Qt(tzt:vnet)zty Total *
: o Red-osier
Black Willow || || \ \ l é Dogwood ,_H_\__\/ ‘ g .
: Silky |
Silver Maple Q Dogwood \ \ \ j
Eastern *H—'—f— Winterberry
Cottonwood \ (p Holly
Box Elder { ! l \ L( Chokecherry
Northern
Arrowwood /
Total Live Trees: 2 Z- Total Live Shrubs: 1O

Herbaceous Cover (%); qg %

Invasive Plant Cover (%): (O Z)

Meander Survey Comments (Use Additional Sheets As Necessary):
Hadpo Bimdwerd & Gmpr” s D%MM”‘(‘B
i QY
PI"“V‘&X %Jf._,q,\# U\j;di__ '@.L C\e N
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Revegetation Monitoring Field Form
Pagef‘g_ of _/3; “

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

Observer(s): TC YA Date: 7/ W/ﬂé

Phase: Flow @ Coltsville (cfs) Weather:
Planting Area Location: _Z-#~ 2

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):
Comments:

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
- Plant Survivorship:
Trees Quantity Total Shrubs Quantity Total
(live) (live)
Black Willow 3\ Red-osier
-‘—l—H“ é Dogwood \ ) /
. Silky
Silver Maple I / Dogwood
VW i
Eastern Winterberry
Cottonwood J’l’ﬁ—‘ OA‘ Holly
Box Elder | anl \\ % Chokecherry
Northern
Arrowwood
Total Live Trees: Total Live Shrubs: ,

Herbaceous Cover (%): / w2,

{vo5es| \,Akje, Lo (Lpry

Invasive Plant Cover (%): O

Meander Survey Comments (Use Additional Sheets As Necessary):

TRV
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Revegetation Monitoring Field Form

Page Q_ of _ﬁz_

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

Observer(s):__7° 3 C- Date: _ J -39 ~0G
Phase: Flow @ Coltsville (cfs) Weather:
Planting Area Location;_ 2 =W - "3
Riverbank Length (ft): Avg width (ft):
Planting Area (sf): 10-20% Area (sf):
Comments:
Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Plant Survivorship:
Trees Qutfntufy Total Shrubs menﬁty Total
(live) (live)
. Red-osier
Black Willow Dogwood
: Silk ) -~
e \ r Doglwg]od /ﬂ—”\, \ l ~
Eastern | ( Winterberry
Cottonwood Holly
B grn’ ) [ \I ‘ S /
ox Elder {1 Zs Chokecherry ( &
AC) v : /
Northemn | \ l 2
Arrowwood _
Total Live Trees: BR Total Live Shrubs: ;’
Herbaceous Cover (%): (D Jo
Invasive Plant Cover (%): £ 50 (%: ‘{e V> "“"Uﬁ,

Meander Survey Comments (Use Additional Sheets As Necessary):

e 4 1 o £ . {.,J" g é M
71 Yitter sweed +f //,/2‘;! r"uyj afeq , < e, S

J-y-3> 2-4/-
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Revegetation Monitoring Field Form

Page& of _ﬁ

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

/
Observer(s): [ d/‘q C Date:
Phase: Flow @ Coltsville (cfs) Weather:
Planting Area Location: 7 —£
Riverbank Length (ft): Avg width (ft):
Planting Area (sf): 10-20% Area (sf):
Comments:
Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Plant Survivorship:
Trees ngnmy Total Shrubs Qurfntr'ty Total
(live) {live)
. I Red-osier 3
Black Willow ( Dogwood M/ é
, siky  [MUL||
Silver Maple Dogwood { ?
Eastern ﬁ'H ” Winterberry v
Cottonwood % Holly W 5
Box Elder ! I 3 Chokecherr V] 3
b
Northern “l I
Arrowwood ' 7
| 5
Total Live Trees: J Total Live Shrubs: 7.5

_ SHE o a/g/ &’i:d/,@ ey

Jooks Ay
herh b )/F/ o/

Herbaceous Cover (%): 7@& 95/

Invasive Plant Cover (%): @

Meander Survey Comments (Use Additional Sheets As Necessary):

Z- 37
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Revegetation Monitoring Field Form

AVAY)

Herbaceous Cover (%):

Invasive Plant Cover (%):

154k

D

Meander Survey Comments (Use Additional Sheets As Necessary):

" 525, My s e £0
< - f//eé’; {‘;% S /// i wter) ) bty

Z'__f~/-;>2 "E'; :ﬂ'a/ﬁfi/s

WAI Project # 104140

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA Page J]_of A2
Observer(s): 1 C ¥ #M Date; - 50 -D6
Phase: Flow @ Coltsville (cfs) __ Weather:
Planting Area Location: Z "’Z’Z
Riverbank Length (ft): Avg width (ft):
Planting Area (sf): 10-20% Area (sf):
Comments:
Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
- Plant Survivorship:
Trees Quantily Total Shrubs Quantily | 1)
(live) (live)
. Red-osier e
Black Willow I { l /5 Dogwood H~k_{_ ;
el
. ; Silky
Silver Maple \ l s 3 . Dogwood »
Eastern J_LH-\ Winterberry ,7(
Cottonwood l l ‘l % Holly
¢
Box Elder BE ! I _ /5 Chokecherry
' | A
Northern - 4
Arrowwood E—;}
| 5

Total Live Trees: ? Total Live Shrubs: g,

?qu)(‘y}oc‘c“—‘ "‘*g/z e g IW{H:J

~ T 00 7M

WOODLOT
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Revegetation Monitoring Field Form

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA Page _[Z of / g .
Observer(s): Too0O Date:

Phase: Flow @ Coltsville (cfs) Weather:

Planting Area Location: 2-& 7%

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):

Comments:

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Plant Survivorship:
Trees Qucfntiry Total Shrubs Quzfntfty Total
(live) (live)
. Red-osier
Black Willow ‘f’% ( Pozwosnd
AL /

. Silky = ol
Silver Maple -H_'Lf_ é Dogwood 1_ \‘3 A / ,

Eastern | J Winterberry
Cottonwood l | I He /f Holly

Box Elder %H‘l, LA ,:(-;J Chokecherry

o %O_ o+ :\"& . ,." O Northern
LS \{: Arrowwood { /
Total Live Trees: Lio Total Live Shrubs: / é)
7
| (
é (S
Herbaceous Cover (%): ) wég r_é\/““! 4 [ ooves
i~
Invasive Plant Cover (%): L Sj@ E —}\e Jfwee ‘{‘ \{Ce e

Meander Survey Comments (Use Additional Sheets As Necessary):
Vo £ A A |
Jy¥ aéom, L éezh:wyf; /MF}@ s o A
zw-2 b /J/ chbus % M/ /f’ Cryg
25'fo 6ay X g
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" Revegetation Monitoring Field Form

Page _]2 of _/_4;/_

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

T¢C

Observer(s):

Phase: Flow @ Coltsville (cfs) Weather:
Planting Area Location: -/

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):
Comments:

Date: 3/ 3/

coulol et fecato //'ﬁj y asest pred, €155, xfij

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Plant Survivorship:
Trees Qy‘fnmy Total Shrubs Qu(fntzty Total
(live) (live)
Black Witlow || [ Redosier {11 e
) Dogwood \
14
1 - //:’
Silver Maple “ Z D ] | ” Sl 7
ogwood
E ] . Il
astern / Winterberry =
Cottonwood Holly
I —z
Box Elder a Chokecherry J/
/ [l :
Northern /
Arrowwood
Total Live Trees: é Total Live Shrubs: / 4

Herbaceous Cover (%):

Invasive Plant Cover (%):

!

fleat /A = r

Z7. .
Theti ™ J) ety ooy wel 300

Meander Survey Comments (Use Additional Sheets As Necessary):

215 3 W1
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Revegetation Monitoring Field Form

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA Page i} of 14

Observer(s): /// Date: g/ 3’/ é’ 5

Phase: Flow @ Coltsville (cfs) Weather:

Planting Area Location: F -z

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):

Comments:

Random Sample Location Number:_. Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):

Plant Survivorship:

Trees Qutfntzty Total i Shrubs Qua.ntzty Total
{live) {live)
Black Willow “H L/ Red-osier THT,\ /Il 5
ack Witlo Dogwood
: I - Silky |
Silver Maple Do /
Eastern I } Winterberry
Cottonwood Holly
Box Elder “ Z Chokecherry
Northemn I j
Arrowwood
L Sy eir 2255 / oy
Total Live Trees: "7\ Total Live Shrubs: /=7

Herbaceous Cover (%): Yok fer /'V/‘7§ 71//// K@v’/}fjf

Invasive Plant Cover (%): )

Meander Survey Comments (Use Additional Sheets As Necessary): whir Lot
: 5110 belind A AP S
W= ey TR e AL

/%/a¢ j}_()(\_/;’_/’(ﬁf /// ;/’/’_/5// 1

</

bt 1] g ey o
Vel 7 5 e balind orinet AT4€
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Revegetation Monitoring Field Form

PageL{of_/_?l__ A

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

Observer(s): /f-é

Phase:

Planting Area Location: 3‘ w- 3

Riverbank Length (ft):
Planting Area (sf):

Comments.

Flow @ Coltsville (cfs) Weather:

- Date: g/ 3//ﬁé

Avg width (ft):

10-20% Area (sf);

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): - Sample Area (sf): -foa Larr]
P . P bishp ] on Ko+ WL
A F W
Plant Survivorship: B g/oems 1 w2
Trees Quantily Total Shrubs Quaniity Total
(live) (live)
M / Red-osier TH‘LWL I ” /
Black Willow é Dogmood / 7
[ .
. Silk
Silver Maple [7[ Doglwgo d
! ~ TH. <
Eastern Winterberry - |
Cottonwood / Holly 5
Box Elder [ Chokecherry TH]L* }{ {
Northemn { I -Z
Arrowwood
Total Live Trees: Total Live Shrubs: M Z?’
Herbaceous Cover (%): ‘7% 70{47/ sl phtc b "ﬁé//{ .4 a/&’{xu?f '{J/{

Invasive Plant Cover (%):

gieg Survey Comments (Use Additional Sheets As Necessary):

WAI Project # 104140
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Revegetation Monitoring Field Form

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA Pag%ﬁ of ! Cg
Observer(s): Date: ‘3;/3//0 17
Phase: Flow @ Coltsville (cfs) Weather:

Planting Area Location: 3 - E - /

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):

Comments:

lld yt brate ctates — Fly psess

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Chobe clerry /5 caldiVay
Plant Survivorship:
Trees Quaniity Total Shrubs Quantity Total
(live) (live)
K Red-osier
Black Willow / Dogwood
W g
/ : J /7
Silver Maple [ Z D Silky WL /” Cﬁ—/'
ogwood
@ /uﬂ%/ /
" Eastern Winterberry [ /
Cottonwood Holly Z
Box Elder ” } Chokecherry WL g
l .
Northem / I l
Arrowwood 3

Total Live Trees: b Total Live Shrubs: I 2 >

Herbaceous Cover (%):_/' 747> W
Invasive Plant Cover (%):__- 57 NF ,(0%} /‘VG/Z@(/Y ”7‘%/7 /e

Meander Survey Comments (Use Additional Sheets As Necessary):

WAI Project # 104140 _ﬁ
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Revegetation Monitoring Field Form

Pt .
1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA PageéZ of / g
— .
Observer(s): 7 C Date: ‘Z/ 3// A
Phase: Flow @ Coltsville (cfs) Weather:
Planting Area Location: ?’f’ Z-
Riverbank Length (ft): Avg width (ft):
Planting Area (sf): 10-20% Area (sf):
Comments:
Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Plant Survivorship:
Trees = | Quenily Total Shrubs Quaniity Total
(live) (live)
. Red-osier | TN
Black Willow Dogwood j/
. Silky
Silver Maple Do
Eastern [T > Winterberry
Cottonwood Holly
' /
Box Elder Chokecherry
Northemn
Arrowwood
Total Live Trees: % Total Live Shrubs: ﬁ’
Herbaceous Cover (%): ‘7{
Invasive Plant Cover (%): 8] , fL 1 [/ﬂ /‘)0

Meander Survey Comments (Use Additional Sheets As Necessary):

3-Fl=3=F 2

J %
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sel frace THY 100N R 5695 / '
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Revegetation Monitoring Field Form
Page/zrof / 2

1.5 Mile Reach, GE/Housatonic River Site, Pittsfield, MA

Observer(s): T1C. Date:
Phase: ____ Flow @ Coltsville (cfs) Weather:

Planting Area Location: F-E->

Riverbank Length (ft): Avg width (ft):

Planting Area (sf): 10-20% Area (sf):

Comments:

- #3llb4

/
Clod ot loate S P ) Measnsed 77

Random Sample Location Number: Riverbank length (ft): Width (ft):
Slope length (ft): Sample Area (sf):
Plant Survivorship:
Trees Qutfntity fotal Shrubs mentity Total
(live) (live)
. TH'{\ | Red-osier w TTHJ
Black Willow 0 Degmecd //
. T Silk 1
Silver I\/{aple , L{L Doglwc};o d /
joaky ot ofC
Eastern n Winterberry I L
Cottonwood & Holly
I
Box Elder Chokecherry Z/
7 Northern m ;
ﬁ Arrowwood
Total Live Trees: , z Total Live Shrubs: Z (
' *
Herbaceous Cover (%): 10 0 > / e 7 v 0
. / L 5 Y4 / /%’
Invasive Plant Cover (%): / i/ ; Y S z/
Meander Survey Comments (Use Additional Sheets As Necessary):
% (12 3£
7= /J.W'
WAI Project # 104140 ﬁ
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ALTERNATIVES, INC.

------------------------




Y:\CAD\Pittsfisld_MA\ 10414 1\dwg\ 10414 1—F105-2006 Menitoring Plots.dwg

LEGEND

507+00 RIVER SECTION

: : LIMIT OF WORK

TOP OF RIP RAP

960
AS—BUILT CONTOUR

— — —959— — —

D000 000 A0O a0

0H0NONONDRa 0RO 0RD

j0008050805080505050  GEO—WEB
)OOOOOOOODOOOOOOOOODC

Ro2o02000202020200020]

RIPRAP

VEGETATIVE MONITORING PLOTS
(LOCATED BY WOQDLQT ALTERNATIVES)

PLOT LABEL

S
e iy £

R
= ‘Fl/:/_.]-.+\-\11o\ v Lo
'y
.
g

_
!

LS

SILVER LAKE OUTFALL S

— ~
A gl A
o N 3 \8‘/\\ 2
w < 't \tl - -Ltl
| \ P
A L
a3 & \ VG o [ e
o a < -
L 5] 'y 12~ | © ~~ 2
Joa |+ ' \ \ \ ~ —~4—
e 24 - o/ kAR . V== » = B
~==kTo- s T -y - - o e
SATONIC o \?‘» < T
IVER X 7 > =2
BN, Y

\

QZ; 108\

i
\\\\\\\\
12 _-’,;fif[m/
TS Al
[ z/my////
M-f/-/’ 17
GRAPHIC SCALE
60’ 0 60’ 720, SHEET TITLE:
e — 2006 Vegetation Moniforing
— Plot Locations
1"=60
PROJECT:
SSERC 1.5 Mile Reach
NOTES: Fast Branch Housatonic River
_ Pittsfield, Massachusetts
1. AS—BUILT TOPOGRAPHIC SURVEY PERFORMED BY HILL ENGINEERS, ARCHITECTS, PLANNERS, INC.
BETWEEN SEPTEMBER 2002 (PHASE #1) AND APRIL 2006 (END PHASE #3). SHEET.
: DATE: July 2006 W
2. GEO—WEB LOCATIONS ARE BASED ON PLANS PROVIDED BY WESTON SOLUTIONS, INC. AND WERE NOT 1 A Tso _
LOCATED IN THE FIELD (WITH AN INSTRUMENT) BY HILL—ENGINEERS, ARCHITECTS, PLANNERS, INC. : )YICL)R(\)B&QZIQ
REV. BY DATE STATUS PROJ. NO.: 104141.03 ENVIRONMENTAL GONSULTANTS




Y:\CAD\Pittsfield_MA\ 104 141\dwg\ 104141 —F105—2006 Monitoring Plots.dwgq

531+00

LEGEND

RIVER SECTION

LIMIT OF WORK

TOP OF RIP RAP

AS—BUILT CONTOUR

gc
04 GEO—-WEB
o4

RIPRAP

DAWES
AVENUE
BRIDGE

VEGETATIVE MONITORING PLOTS
(LOCATED BY WOODLOT
ALTERNATIVES)

PLOT LABEL

N
W e
T T 533450
N (e
\\\‘ Y

A

v N
A
.

s / //
Sq 7 10 !
L5 o (S
% % j/'///’/ i
| 4
J/./-/ {
I Llfen g
l.5 zm'//
ey A I

VET it By

AVENUE
BRIDGE

NOTES:
1. AS—BUILT TOPOGRAPHIC SURVEY PERFORMED BY HILL ENGINEERS, ARCHITECTS, PLANNERS, INC.
BETWEEN SEPTEMBER 2002 (PHASE #1) AND APRIL 2006 (END PHASE #3).

2. GEO—WEB LOCATIONS ARE BASED ON PLANS PROVIDED BY WESTON SOLUTIONS, INC. AND WERE NOT
LOCATED IN THE FIELD (WITH AN INSTRUMENT) BY HILL—ENGINEERS, ARCHITECTS, PLANNERS, INC.

GRAPHIC SCALE

, , , SHEET TITLE:
o 7 o’ 120 2006 Vegetation Monitoring
. Plot Locations
PROJECT:
SSERC 1.5 Mile Reach
East Branch Housatonic River
Pittsfield, Massachuseftts
SHEET: DATE: July 2006
2 SCALE: 1"=60’
REV.| BY | DATE | STATUS PROJ. NO.: 104141.03 EVIRONNENTAL  CONSOLTANTS




Y:\CAD\Pittsfield_MA\ 104141\dwg\ 104 141—F105—2006 Monitoring Plots.dwg

LEGEND

531+00 RIVER SECTION

LIMIT OF WORK

TOP OF RIP RAP

AS—BUILT CONTOUR

D ' o
/‘\\/AWES %’”s /
GEO—WEB e NUE i .
R/DCE / *05 |
: 5
4\5*35 ./ AVENUE
RIPRAP i e ( BRIDE
4 <&,
) 54J~/\>5 ¢ 9
VEGETATIVE MONITORING PLOTS — i 5
(LOCATED BY WOODLOT #4600 .
ALTERNATIVES =
) / w4, /3 E-1
3.
£ PLOT LABEL .// x50 /&
5 / ‘?ﬁ

2
NY
$
( 545*00 4 \/

/ 545‘/‘50 /
Y (
) S N /
V. A :
/ 5 N ./
. "@0 /
. / )%X)s 7 .
/ 67))( °
. ST o
. % =5 )
V.- 4
5
7. Ay 4
. *E?XOO /
/ ‘5437( ;
/ 25 /
3-W-2 543*50 ’
%
/ 548+75 / i
/ 549+00 :
/' 549405 ,
$49+50 \ ]
N N ™~
N\ @t@x ><§ ™~
| \ 0‘59 Qﬁ? = ’
N N ﬁ . N
g R O\
S AN (L
N @ e ™~
N o ) -
< § & W N
X % \
& ~.
) & o
& A A
N\ &S '
' g AN
R i |
- &) S
& . & ‘g)i" ij«h \ |
N S
) \ VJVJAXO \
A P 3-\E-2
N o
Wi
\ b ;
\ g+ \
. 555+25 \
5 555+50 l
" 555475 )
/ 356400 \
\ 556425 .
i 556+50 /
’ 556+75 \ CCZ;
. ~ @
| 58
| &
f 557+00 . +
3-W-3
\. 557+25 l u
\ 557+50 \
\ 557475 \
\ 558+00 (
\ £58+29 \
e .
- 558+ 79 \
\ 559+00 \
\ 559+25 \
. 580+50 \
\\ Wt ey S
/OO\ \ 560400 \
4/ %%O 2Por2s l
\* AN
/
|
GRAPHIC SCALE
60° 0 60° 120°
NOTES: 1"=60’

AS—BUILT TOPOGRAPHIC SURVEY PERFORMED BY HILL ENGINEERS, ARCHITECTS, PLANNERS, INC.
BETWEEN SEPTEMBER 2002 (PHASE #1) AND APRIL 2006 (END PHASE #3).

GEO—WEB LOCATIONS ARE BASED ON PLANS PROVIDED BY WESTON SOLUTIONS, INC. AND WERE NOT
LOCATED IN THE FIELD (WITH AN INSTRUMENT) BY HILL—ENGINEERS, ARCHITECTS, PLANNERS, INC.

SHEET TITLE:

2006 Vegetation Monitoring
Plot Locations

PROJECT:

SSERC 1.5 Mile Reach
East Branch Housatonic River
Pittsfield, Massachusetts

REV.

BY

DATE | STATUS

SHEET: DATE: July 2006
3 SCALE: 1"=60’ I & WoODLOT
. '.Aq ALTERNATIVES, INC.

PROJ. NO.: 104141.03 ENVIRONMENTAL CONSULTANTS




APPENDIX E

SPRING AND SUMMER 2006 AQUATIC HABITAT STRUCTURE AND
RIPRAP MONITORING REPORTS
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Memorandum

To: Joel Lindsay, Weston Solutions, Inc.

From: Michael Chelminski, Woodlot Alternatives, Inc.

Date: June 12, 2006

Re: Monitoring of Aquatic Structures, Riprap, and Riverbank Soil from June 9, 2006, Site Visit,
1%-Mile Remedial Action of the General Electric-Pittsfield/Housatonic River Site in Pittsfield,
Massachusetts

This memao presents observations made by Woodlot Alternatives, Inc. (Woodlot) following monitoring of
aquatic habitat structures and riverbank riprap and soil within the 1%2-Mile Remedial Action of the
General Electric-Pittsfield/Housatonic River Site in Pittsfield, Massachusetts (1%2-Mile Reach) on June 9,
2006. Monitored areas include the entire Phase 1 and 2 areas and the section of the Phase 3 area between
the Dawes and Pomeroy Avenue bridges. The balance of the Phase 3 area downstream of the Pomeroy
Avenue Bridge was not monitored as it is our understanding construction work has not been completed in
this area.

Aquatic Habitat Enhancement Structures — Observations made by Woodlot suggest that the aquatic
habitat enhancement structures are stable and in as-built condition. These structures appear to be
performing as designed, as indicated by variations in current speed, turbulence, and sediment deposition
adjacent to the structures. Scour of riverbed or riverbank armor was not observed adjacent to any of the
observed structures. Substantial sediment deposition was observed adjacent to some of the aquatic habitat
structures, further indicating that the presence of the structures is providing diversity of aquatic habitat.

This work represents the first monitoring work following the removal of the temporary dam between the
Phase 1 and Transition Phase areas. Observations within the Phase 1 reach upstream of the former dam
suggest that no deleterious effects resulted from the presence of the dam. Woodlot recommends that
Weston and USACE on-site personnel pay particular attention to this area during their monthly
monitoring work, as the removal of the temporary dam has altered the flow regime in this area.

Riverbank Soil — Observations made by Woodlot suggest that the riverbank soils are generally stable and
providing a suitable base for herbaceous and woody vegetation. Minimal concentrated runoff and rill
erosion was observed during the monitoring work.

Riverbank Riprap — Observations made by Woodlot suggest that the riprapped riverbanks are fair and in
as-built condition.

Riverbed Riprap — Observations made by Woodlot revealed no indications of displacement or failure of
the riverbed riprap.
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Memorandum

To: Joel Lindsay (Weston Solutions, Inc.)

From:  Michael Chelminski (Woodlot Alternatives, Inc.)

Cc: John Lortie (Woodlot Alternatives, Inc.), Dean Tagliaferro (USEPA), Darrell Moore (USACE)
Date: November 2, 2006

Re: Summer 2006 Aquatic Habitat Structure and Riprap Monitoring, 1%2-Mile Reach of the General
Electric-Pittsfield/Housatonic River Site in Pittsfield, Massachusetts

This memo presents observations made by Woodlot Alternatives, Inc. (Woodlot) as part of monitoring of
installed aquatic habitat structures and riverbed and riverbank riprap at the 1%2-Mile Reach of the General
Electric-Pittsfield/Housatonic River Site in Pittsfield, Massachusetts (1%2-Mile Reach). The observations
presented here were made on behalf of Weston Solutions, Inc. (Weston) as part of the required
performance monitoring. Woodlot’s site visit was performed on August 30, 2006, and included
monitoring of remediated and restored areas along the East Branch of the Housatonic River between the
Lyman Street Bridge and the confluence of the east and west branches of the Housatonic River below
Fred Garner Park.

Flow in the Housatonic River on August 30, 2006, in Coltsville, Massachusetts upstream of the project
area was approximately 40 cubic-feet-per-second, based on preliminary data obtained at the United States
Geological Survey (USGS) stream gaging station on the East Branch of the Housatonic River in
Coltsville, Massachusetts (Station [Sta.] 01197000). This information was obtained from the USGS
station website (http://waterdata.usgs.gov/ma/nwis/uv?format=html&period=7&site_no=01197000).

Note that terminology used to describe the monitoring reaches was changed in 2006 from the previous
names reflecting construction-phase areas, to monitoring areas delimited by the four bridges crossing the
1%-Mile Reach (Lyman Street, EIm Street, Dawes Avenue, and Pomeroy Avenue, respectively, from
upstream to downstream) and the confluence of the East and West Branches of the Housatonic River.

The four monitoring areas represented by these five delimiters are numbered 1-4, respectively, moving
downstream from the Lyman Street Bridge. Each monitoring area is divided into sub-areas defined by the
“east” (river-left) and “west” (river-right) sides of the Housatonic River. The sub-areas presented here are
used to describe the riverbank riprap only. In-stream features, including the installed aquatic habitat
structures and the riverbed riprap, are not referenced to the east or west bank.

Referenced stationing is from as-built drawings provided by Weston. The determination of the observed

condition was made based on prior observations and professional judgment. Representative photographs
are presented at the end of this memo.

30 PARK DRIVE TOPSHAM, MAINE 04086 PHONE 207-729-1199 FAXx 207-729-2715



Summer 2006 Aquatic Habitat Structure and Riprap Monitoring, 1%2-Mile Reach of the General
Electric-Pittsfield/Housatonic River Site in Pittsfield, Massachusetts Page 2

Monitoring Area 1 (Lyman Street Bridge to EIm Street Bridge)

Monitoring in this area was performed by walking along the west bank of the river and observing the
apparent condition of the installed aquatic habitat structures and riverbed and riverbank riprap along both
banks of the river. Additional observations were made from the left (east) bank of 1) the section of
GeoWeb ® slope between Sta. 514+25 (approximate) to Sta. 521+68 (approximate); and 2) the drainage
swale that discharges to the left (east) side of the Housatonic River at Sta. 504+00.

East Bank

The observed streambank riprap along the east bank of the river and in the drainage swale appears to be
fair and substantially in as-built condition, with a single observed exception noted below. Deposited
sediments and herbaceous vegetation cover on the riverbank between Sta. 502+30 to Sta. 514+00
(approximate) and in the adjacent drainage swale limited observations of the riverbank riprap in this area.
The top of installed sheet-pile was observed within the riprap at the toe of the GeoWeb ® slope in the
vicinity of Sta. 517+50 suggesting some minor movement of the riprap cover. Weston subsequently
checked and repaired this small area. Woodlot understands that the as-built plan of the riverbank riprap is
currently being revised in the vicinity of the former temporary dam (Sta. 513+50 [approximate]) to reflect
that that riverbank is riprapped to the top of the slope in this area.

West Bank

The observed streambank riprap along the west bank of the river appears to be fair and substantially in as-
built condition.. Deposited sediments and herbaceous vegetation cover on the riverbank between Sta.
502+00 to Sta. 503+50 (approximate) and Sta. 517+00 (approximate) to Sta. 519+00 (approximate)
limited observations of the riverbank riprap in this area.

Aquatic Habitat Structures

The installed aquatic habitat structures (boulders and wing-deflectors) appear to be in as-built condition
and performing as intended. The function of these structures appears good, and they appear to enhance
the diversity of current speeds in this reach of river, which is dominated by shallow (i.e., less than 2-foot)
and moderate-depth (i.e., 2 to 4-foot) runs. These determinations were made based on observed
conditions, including the apparent condition of the observed wing-deflectors and the general boulder
placement.

Riverbed Riprap

The condition of the riverbed riprap in the channel of the river was not observed due to 1) turbid water, as
rain had fallen in the watershed within two days prior to the monitoring work; 2) the presence of
sand-dominated sediments on top of the riverbed riprap; and 3) the depth of water in most of this
monitoring area. Observed conditions did not suggest any variations from as-built conditions. Riprap on
the bottom of the drainage swale was observed to be in as-built condition.

Overall, the riprap and aquatic habitat structures in this reach were observed to be meeting the
Performance Standards.
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Monitoring Area 2 (EIm Street Bridge to Dawes Avenue Bridge)

Monitoring in this area was performed by walking along the east and west banks of the river and
observing the apparent condition of the installed aquatic habitat structures and riverbed and riverbank
riprap along both banks of the river.

East Bank

The observed streambank riprap along the east bank of the river appears to be fair and substantially in
as-built condition.

West Bank

The observed streambank riprap along the west bank of the river appears to be fair and substantially in as-
built condition, with a single observed exception noted below. Woodlot’s original observations indicated
that some movement of riprap may have occurred in the vicinity of Sta. 529+25, as determined from an
observed narrow “bench” of riprap within the adjacent wetted channel; and 2) observed material (gravels
and pebbles) that is much smaller than the installed riprap within the riprap in this area. However, this
was subsequently discussed with Weston, who indicated that they have monitored this area and
determined that some minor overfilling of the riprap on the slope occurred during construction and that
current conditions are consistent with the design intent.

Deposited sediments and dense herbaceous vegetation cover limited observation of the riverbank riprap
between Sta. 534+00 (approximate) to Sta. 539+00 (approximate).

Aquatic Habitat Structures

The installed aquatic habitat structures (boulders in this monitoring area) appear to be in as-built
condition and performing as intended. The function of these structures appears good, and they appear to
enhance the diversity of current speeds in this reach of river, which includes shallow (i.e., depth less than
2 feet) riffles and moderate-depth (i.e., 2 to 4 feet) runs. The variability of aquatic habitat in this
monitoring area is considered very good and benefits from a diversity of in-stream habitat types,
including riffles and runs with variable flow speeds and depths. These determinations were made based
on observed conditions, including the apparent condition of the observed boulder placement.

Riverbed Riprap

The condition of the riverbed riprap was not observed due to 1) turbid water, as rain had fallen in the
watershed within two days prior to the monitoring work; 2) the presence of sand-dominated sediments on
top of the riverbed riprap; and 3) the depth of water in most of this monitoring area.. With one exception,
observed conditions did not suggest any variations from as-built conditions. The exception was observed
riprap accumulated adjacent to the upstream face of boulders installed as in-stream features in the general
vicinity of Sta. 528+00. Woodlot understands that these boulders were initially installed on top of the
riverbed riprap. Based on discussions with Weston, the source of the accumulated riprap is likely a
combination of material that was placed in the riverbed during construction to provide a smooth grade for
operation of heavy equipment, and small amounts of riprap that have moved from upstream.

Most of the articulated concrete block (ACB) at the upstream end of this monitoring area was readily
observable and appears to be substantially in as-built condition. The downstream terminus of the ACB
was not observed due to the depth of adjacent water and the presence of a hydraulic jump in the vicinity
of the terminus.
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Overall, the riprap and aquatic habitat structures in this reach were observed to be meeting the
Performance Standards.

Monitoring Area 3 (Dawes Avenue Bridge to Pomeroy Avenue Bridge)

Monitoring in this area was performed by walking along the west bank of the river and observing the
apparent condition of the installed aquatic habitat structures and riverbed and riverbank riprap along both
banks of the river.

East Bank

The observed streambank riprap along the east bank of the river appears to be fair and in substantially as-
built condition. Deposited sediments and dense herbaceous vegetation cover limited observation of the
riverbank riprap between Sta. 549+50 (approximate) to Sta. 541+00 (approximate).

West Bank

The observed streambank riprap along the west bank of the river appears to be fair and substantially in
as-built condition. Deposited sediments and dense herbaceous vegetation cover limited observation of the
riverbank riprap between Sta. 545+00 (approximate) to Sta. 547+00 (approximate) and Sta. 556+00
(approximate) to Sta. 559+00 (approximate).

Aquatic Habitat Structures

The installed aquatic habitat structures (boulders and wing-deflectors) appear to be in as-built condition
and performing as intended. The function of these structures appears good, and they appear to enhance
the diversity of current speeds in this reach of river, which includes shallow (i.e., depth less than 2 feet)
riffles and moderate-depth (i.e., 2 to 4 feet) and deep (i.e., greater than 4 feet) runs. These determinations
were made based on observed conditions, including the apparent condition of the observed wing-
deflectors and the general boulder placement.

Riverbed Riprap

The condition of the riverbed riprap was not observed due to 1) turbid water, as rain had fallen in the
watershed within two days prior to the monitoring work; 2) the presence of sand-dominated sediments on
top of the riverbed riprap; and 3) the depth of water in most of this monitoring area. Observed conditions
did not suggest any variations from as-built conditions.

Overall, the riprap and aquatic habitat structures in this reach were observed to be meeting the
Performance Standards.

Monitoring Area 4 (Pomeroy Avenue Bridge to Confluence)

Monitoring in this area was performed by walking along the west bank of the river and observing the
apparent condition of the installed aquatic habitat structures and riverbed and riverbank riprap along both
banks of the river.
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East Bank

The observed streambank riprap along the east bank of the river appears to be fair and substantially in
as-built condition.

West Bank

The observed streambank riprap along the west bank of the river appears to be fair and substantially in
as-built condition. Deposited sediments and dense herbaceous vegetation cover limited observation of the
riverbank riprap between Sta. 561+50 (approximate) to Sta. 566+00 (approximate). Riprap installed on
the west bank “wraps around” the point of land between the East and West Branches of the Housatonic
River and continues upstream approximately 100 feet along the east bank of the West Branch. This riprap
appeared to be in as-built condition.

Aquatic Habitat Structures

The installed aquatic habitat structures (boulders and wing-deflectors) appear to be in as-built condition
and generally performing as intended. The top of the wing deflector in the vicinity of Sta. 574+00
adjacent to the west bank of the river was approximately 1 foot below the water surface, while the tops of
the two wing deflectors immediately upstream were set at the water surface. This apparent variation from
the design intent may limit the functionality of the “submerged” wing deflector. However, observations
made by Woodlot during the pre-design phase suggest that substantial sedimentation may occur in this
area, resulting in increased water surface elevations and thereby improving the function of this wing
deflector. The function of these structures appears good, and they appear to enhance the diversity of
current speeds in this reach of river, which is dominated by moderate-depth (i.e., 2 to 4 feet) and deep
(i.e., greater than 4 feet) runs. These determinations were made based on observed conditions, including
the apparent condition of the observed wing-deflectors and the general boulder placement.

Riverbed Riprap

The condition of the riverbed riprap was not observed due to 1) turbid water, as rain had fallen in the
watershed within two days prior to the monitoring work; 2) the presence of sand-dominated sediments on
top of the riverbed riprap; and 3) the depth of water throughout this monitoring area. Observed conditions
did not suggest any variations from as-built conditions.

Overall, the riprap and aquatic habitat structures in this reach were observed to be meeting the
Performance Standards.

Summary

Observations made during the Summer Inspection of riprap and aquatic habitat enhancement structures
indicate that these components of the 1.5 Mile Reach Removal Action restoration are in substantially as-
built condition and are meeting the project Performance Standards. Woodlot will continue to coordinate
with Weston and USACE to monitor the on-going condition of these features.
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Photographs

Following are representative and specific photographs of items discussed in the memo.

Photo 1: Monitoring Area 1, View Downstream from Sta. 503+50 (Approx.)

Photo 2: Monitoring Area 1, View Downstream from Sta. 516+50 (Approx.)
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Photo 3: Monitoring Area 2, View Downstream from Sta. 527+50 (Approx.)

Photo 4: Monitoring Area 2, View Upstream of Area of Potential Riprap Movement, West Bank, Sta. 525+25
(Approx.)
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Photo 5: Monitoring Area 2, View Upstream of Riprap Adjacent to Installed Boulder, from Sta. 528+00
(Approx.)

Photo 6: Monitoring Area 2, View Upstream from Sta. 540+00 (Approx.)
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Photo 7: Monitoring Area 3, View Upstream from Sta. 548+00 (Approx.)

Photo 8: Monitoring Area 3, View Upstream from Sta. 557+50 (Approx.)
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Photo 9: Monitoring Area 4, View Downstream from Sta. 562+00 (Approx.)

Photo 10: Monitoring Area 4, View Downstream from Sta. 573+00 (Approx.)
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Photo 11: Monitoring Area 4, Submerged Wing Deflector from West Bank, Sta. 574+00 (Approx.)

Photo 12: Monitoring Area 4, View Upstream of Riprap Installed on East Bank of the West Branch of the
Housatonic River Immediately Upstream of the Confluence
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Memorandum

To: Joel Lindsay, Weston Solutions, Inc.
From: Michael Chelminski, Woodlot Alternatives, Inc.
Date:  January 27, 2006

Re: Post 1,500-CFS Inspection, January 25, 2006

Woodlot Alternatives, Inc. (Woodlot) performed monitoring of riprap, aquatic habitat enhancement
structures, and streambank vegetation on the 1.5-Mile Reach of the Housatonic River on January 25,
2006, in accordance with the post-1,500-cubic-feet-per-second (cfs) monitoring requirements set forth in
the May 2004 1.5-Mile Reach Restoration Monitoring Plan. The monitoring was performed in response
to a hydrologic event on January 18 and 19, 2006, during which a peak flow of 2,290 cfs was recorded at
7:15 PM at the United States Geological Survey (USGS) stream gaging station on the East Branch of the
Housatonic River in Coltsville, Massachusetts (Station No. 01197000), as reported on the USGS station
website (http://waterdata.usgs.gov/ma/nwis/uv?format=htmi&period=7&site_no=01197000).

The flow during the post-event monitoring work was approximately 210-cfs, as recorded at the USGS
Coltsville gage. The monitoring work was performed by walking along the riverbank and looking for
observable effects on the riverbed and riverbank from the high flow event. The monitoring commenced
at the upper limit of the Phase 1 Reach immediately downstream of the Lyman Street Bridge, and
proceeded downstream through the Phase 2 Area to the limit of completed work in the Phase 3 Area
approximately 300 feet (ft)downstream of the Pomeroy Avenue bridge. Approximately 4 inches of snow
was on the ground during the monitoring work. The snow fell after the peak flow event and limited
visibility of the streambank riprap and soil.

No areas of substantial erosion were observed during the monitoring work. Two possible indicators of
minor erosion were observed during the monitoring work, including 1) a section of exposed sheet pile
along the east streambank in the Transition Phase area (Photo 1) and 2) a short length of exposed soil at
the riprap-soil interface along the west streambank in the Phase 2 area (Photos 2 and 3). The extents of
the aforementioned areas was less than approximately 10 feet in both cases, and no remedial action other
than continued observation is recommended at this time.

The magnitude of the January 18 and 19, 2006, flood event did not likely result in overtopping of the
installed riprap, and no indicators of disturbance to planted stock were observed. The streambed armor
was not readily observable during the monitoring work and is therefore not discussed here.

30 PARK DRIVE TOPSHAM, MAINE 04086 PHONE 207-729-1199 FAx 207-729-2715
E-MAIL: MAIL@WOODLOTALT.COM WEB SITE: HTTP./ /WWW.WOODLOTALT.COM



Post 1,500-CFS Inspection, January 25, 2006 Page 2

Photo 1: Exposed Sheet Pile, Transition Phase Area

Photo 2: Exposed Soil at the Riprap-Soil Interface, Phase 2 Area
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Photo 3: Exposed Soil at the Riprap-Soil Interface, Phase 2 Area
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Memorandum

To: Joel Lindsay, Weston Solutions, Inc.

From: Todd Chadwell, Woodlot Alternatives, Inc.

Cc: Susan Svirsky, United States Environmental Protection Agency
Dean Tagliaferro, United States Environmental Protection Agency
John Lortie, Woodlot Alternatives, Inc.

Date:  August 25, 2006

Re: Purple Loosestrife Growing in 1%2-Mile Remedial Action area of the General Electric -
Pittsfield/Housatonic River Site.

During the August 21, 2006, 1% Mile Reach site visit with EPA and Woodlot Alternatives, Inc., it was
observed that there is an abundance of purple loosestrife (Lythrum salicaria) growing within the riprap of
the project area. Following discussion between EPA and Woodlot it was decided that purple loosestrife
growing within and adjacent to the riprap should be removed, and that hand-pulling would be an
appropriate means to achieve this goal. After removing purple loosestrife, plant material should be
bagged and removed for offsite disposal. This action should be performed as soon as possible, and
preferably before seed has set, which would exacerbate the existing problem.

30 PARK DRIVE TOPSHAM, MAINE 04086 PHONE 207-729-1199 FAXx 207-729-2715



	COVER
	TABLE OF CONTENTS
	LIST OF TABLES/APPENDICES
	EXECUTIVE SUMMARY
	1.0 PURPOSE
	2.0 INTRODUCTION
	3.0 RESTORATION PERFORMANCE STANDARDS
	4.0 RESTORATION MONITORING METHODS
	5.0 RESTORATION MONITORING RESULTS
	6.0 CONCLUSIONS
	7.0 REFERENCES
	APPENDIX A—INVASIVE SPECIES LIST
	APPENDIX B—WESTON MONTHLY INSPECTION REPORTS
	APPENDIX C—SPRING 2006 VEGETATION MONITORING REPORT
	APPENDIX D—SUMMER 2006 VEGETATION MONITORING REPORT
	APPENDIX E—SPRING AND SUMMER 2006 AQUATIC HABITAT STRUCTURE AND RIPRAP MONITORING REPORTS
	APPENDIX F—JANUARY 25, 2006 POST HI-FLOW INSPECTION REPORT
	APPENDIX G—2006 INVASIVE PLANT CONTROL MEMO UPDATES



