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1. Introduction 

1 .I Purpose and Scope 

This annual report summarizes the results of various post-restoration monitoring activities conducted by the 
General Electric Company (GE) during 2003 for the Upper %-Mile Reach of the Housatonic River in Pittsfield, 
Massachusetts, under the Consent Decree (CD) for the GE-PittsfieldHousatonic River Site. This report was 
prepared on GE's behalf by Blasland, Bouck & Lee, Inc. (BBL) and AMEC Earth & Environmental (AMBC). 
These monitoring activities were performed in accordailce with the requirements of the Removal Action FYbr-k 
Plan for Upper %-Mile Reach of'filowutonic River (Work Plan) (BBL, 1999) (Appendix F to the CD). 

During 2003, monitoring activities for restored sections of the Upper %-Mile lieach were performed for the 
restored bank and river areas. Specific monitoring requirements associated with these areas are presented in the 
Work Plan. 

Monltorlng actrvltres associated wlth the restored bank areas address the follo.iving components: 

* Restored bank vegetation; and 
* Restored bank erosion, 

Monitoring activities associated with the restored river areas address the foilowing components: 

* Sediment cap isolation layer; 
Aquatic habitat enhancement structures; 

* Armor stone layer; 
Water c o i u ~ ~ m ;  and 

0 Biota. 

Descriptions of the monitoring activities performed for each of the above-listed components, response actions (if 
appropriate), and future activities are presented in this report. 

1.2 Report Organization 

After this introductory section, this report is organized into tile iblIo\vl~lg suctions. 

o Section 2 - Restored Balk Vegetation hlonitoring. '1-his section summarizes the restored bank 
vegetation monitoring and response actions conducted during 2003. Rs detailed in the Work Plan, these 
activities were implemented in the bank areas that were restored as pa13 of the Upper %-Mile Reach 
Rernoxral Action -- i.e., the areas where bank soils were excavated as part of that Removal Action and 
areas that were cleared to allow access for the removal activities. 

* Section 3 - Restored Bank Erosion Monitoi-ing. This section summarizes the rllonitorirlg and response 
actions conducted during 2003 to address erosion on the restoretl banks along the Upper %-Mile Reach, 
excluding thc approximately 170-foot-long section pre~iously excavated and restored as part of tile 
Building 68 Area Removal Action. 
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Q Section 4 -- Sediment Cap Isolation Layer Monitoring. This section sulnmarizes the sediment cap 
isolation layer monitoring conducted in 2003 and presents the results of these monitoring activities. 

a Section 5 - Aquatic Habitat Enhancement Structures and Arrnor Stone Layer Monitoring. Section 5 
summarizes the monitoring conducted in 2003 fo1- the aquatic habitat enhancement structures and annor 
stone layer. 

* Section 6 - Water Colum11 Monitoring. This section surn~narizes the water colunm monitoring 
conducted in 2003 and presents the results of these monitoring activities. 

a Section 7 - Biota Monitoring. Section 7 sumznarizes the biota monitoring activities conducted in 2003 
and presents the results of these activities. 

Q Section 8 - Summary and Future Activities. This section sutnrnarizes the overall activities completed as 
part of the 2003 monitoring program and describes future monitoring activities related to restored bank 
vegetation, restored bank erosion, sediment cap isolation layer, aquatic habitat enhancement structures 
and armor stone layer, water column, biota, and restored sediments. 
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2. Restored Bank Vegetation Monitoring 

2.1 General 

Vegetative restoration activities were implemented in those areas where bank soils were excavated as part of the 
Upper %-Mile Reach Removal Action and in areas cleared to allo~v access for the removal activities (see Figure 
2-1). The restoration techniques outlined in the Work Plan were intended to restore the vegetative community, 
in those disturbed riparian areas, to a functional value that exceeds that of the riparian habitat present prior to the 
removal action. As part of the restoration process, C;E, in conjunction with representatives of the Natural 
Resource Trustees (Trustees), monitors those areas that were restored to ensure the success and biological 
integrity of the intended vegetative community. 

An annual sumnlary monitoring report is required to docunlent the results of that year's monitoring visits and 
the conditions of the restored areas within the Upper %-Mile Reach. This report section fulfills the annual 
summary monitoring report requirement for the calendar year 2003. 

2.2 Monitoring Program 

2.2.1 General Monitoring Approach 

The vegetative monitoring program consists of two visits each year- for the first three years aiier planting, and an 
annual visit to be conducted during the fifth and seventh years after planting. In each of the first three years 
after planting, visits are co~iducted in the late spring after the first leaf flush (MayIJune) and i i ~  the sun?mer 
(Julylhugust) to assess plant survival. The single visits in the fifth anct seventh years after planting \vill be 
conducted in the sunimer (July/iZugust). In tile event of a sigll~ficant loss of' plantings (greater than 1/4 acre), 
the timing for moiiitoring will be restarted fc)llo\ving actions to replant the lost trees or shrubs (exccpt in the case 
where a third party is respotlsible for growtl~ failure). 

Survival rates, based on steln counts of trees and shrubs and perce~lt of herbaceous cover, are the key 
components of measurrng the success of planted areas. The follow~ng performance standards are used to assess 
the adequacy of the restoration effo~ts over the Upper Mile Reach: 

1 .  All planted trees, shnibs, and vines must meet an 80'% sui-s~val rate of the anloi~nt originally planted. '['o 
ensure this survival rate, supplen~ental plaritings of appr-ogr-iate specles ~vill be nlade if a monitoring event 
indicates a loss greater than 20%. Any dead ti-ees or shr~ihs in excess of 20% of the original planting \\-ill 
be replaced before October 1 of thc year in \vhich monitoring occurs. 

2. Herbaceous coverage of 100'36 xvill be ~naintained o~itsidc the foliar extent of the trees. Supplemental 
seeding or othel- activities will be utilized to maintain 100% herbaceous coverage. 

3. No greater than 5% of the restoration area of either bank will be allo\ved to be co.\iered by in.i~asi\le plant 
species. Any invasive species in excess of the 5% coverage linlit will be remo\-ed in accordance wit11 the 
requirements oi'the Invtr.sit,c S ~ x c i c s  c'{~~zirol Plan (UBI,. 2001). 

The survivability of the plants 1s dcler-~nincd both by n~ortal~ty t~i~ci l ~ y  apjxircnt vigor. hflon~toring also assesses 
ivhether supplemental activities, such as additional ferl~lizing or- ivater~ng, are necessary. 
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During each of the monitoring irisits, the restoration areas are inspected for the presence of the following 
invasive plant species: 

Aslat~c B~itersweet 
Common Buckthorn 
Norway Maple 
Staghorn Sumac 
Morrows EToneysuckle 
Amur Honeysuckle 
Tatarian Iloneysucl\le 
Autumn-olive 
Russ~an-ohve 
Black Locust 
Buckthoin 
Japanese I-iorieysuckle 
Japanese Barberry 
European Bdrberry 
Porcelain Berry 
Black S~tallow-wolt 
Gallic Muitard 
Goutweed 
Japanese Knotweed 
Multlflot~ Rose 
Common Reed 
Purple I,oosestr~fe 
Yello~i 11 1s 
Willgeci euonylnus 

(or burnrng bush) 

Celus frus orbiculutus 
Rhurnnus cixtl.iartica 
Acer platurzoicies 
R I ~ s  ~phitzu 
Lonicera morrowii 
Lotzicera rnit~zcliii 
Lorlieera taturicu 
Elaeagnus unzbelluta 
Elaeagnus urzgustiJbla 
Robinia psez~doacaciii 
Rhartznus ,frangula 
Lorzicera japorzicil 
Berheris thunbergii 
Bcrhrris ~ulgirris 
Atr~pelijpsi~s brevij~eif zrnci 1 loscl 
Vi~zcetoxiczlrn rtig~unz 
Allaria pctiolafu 
.ilcgopodi~ttz po(/agr:l'llricl 
P o l ~ o n ~ u n  czi.spi~luturrz 
Rosa multiJloru 
Plzragmites australis 
Lyth t-utn rczlicitriix 
iris psetrd~zcor-zu 
Erlon~~rn t ~ c  cxliitir 

A certified arhorisl (selected in consultation with the TI-ustcrs) assists in the completion of the monitoring 
program. The arborist, Chris I;raizk of C.L. Frank &L t:on~pany of Northanipton, Massacliuselts, utilizes best 
professional judgincnt to assess the apparent vigor of the planted speci~liens. ?'he arhorist observes the plaiititlgs 
and is present for each restored banks vegetation 1lloi1itoring \.isit. 

Each monitoring visit cor~sists of a pedestrian survey of all areas on both banks where restoration activities have 
occurred. During the field visit, personnel conducting the inspection, supportecf by the certified ar-borist, 
perform a stem count of planted trees and shr~lbs to determine survii.al rates. Estimates of groundcover l?y 
herbaceoils species are made to verify aerial coverage. Any ir~dicat!ons c>E danlace from trespassir~g or 
lierbivoly are noted Signs of erosiori are also noted &id any actions to address InvasEre slrecies are initiated. 
The monitoring visits are documented through ficld notes and pliotogl-aplts. Based on the results of eacli vlsit, 
recon~me~zdatiorls for remedial actions such as I-cplarrting, watering, I-epair of areas impacted by erosiol:, and 
inlplementatiorl of nleasures to reduce herbivory are made. 1:~111 details of tlie restored bank vegetatioit 
monitoring visits \\;ere provided in pi-eviously submitteci trip reports, tvhich are included in Attachn~erlt A, ~ \ r i t h  
photographic logs included in Attachment B. 
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2.2.2 Detailed Monitoring Approach 

GE and the Trustees have agreed to an approach to the n~onitorillg rnethodology that was utilized in 2001 and 
was further revised in 2002. The Standard Operating Procedure agreed upon for conducting the periodic 
monitoring is included as Attachment C. 

2.3 Monitoring Activities 

During 2003, monitoring visits were conducted in late spring; May 28th and 29"', and in late summer; 
September loth, i lth, and 12th. This was the third year of monitoring for the areas originally planted in 2000, 
the second year of monitoring for those areas that were planted in 2001, and the first year of monitoring for 
those areas planted in 2002. All soil removal activities along the riverbank were completed in 2002 and all 
planting areas have been restored. 'Table 2-1 presents a summary of the planting areas, the planting dates, and 
the quantities of materials planted. The planting areas are shown on Figure 2-1. 

Representatives of GE and the Trustees jointly conducted the tnonitori~lg visits. Information regarding the 
results of each monitoring visit was prepared and submitted in Info trip reports dated July 25, 2003 and 
November 24, 2003 (included in Attachment A). Photogra[)h~c logs of each of these visits are included in 
Attachment 13. 

A summary of the late spring and late summer 2003 monitoring vlsits is prcsented below. Table 2-2 through 
Table 2-6 tabulatc the results of these monitoring inspections. 

2.3.1 Spring 2003 Monitoring Event 

l'he spring 2003 monitoring ~ i s i t  \%-as conducted or1 May 28111 and 29111, 2003. Charles flartllarl of AMEC 
cond~lcted tlie n~onitorillg visit for GE, 'To111 O'Brien was present lor the 't'nistees, and Chris Frank of C. I,. 
Frank & Associates accompanied the monitoring party as the certified arborist. 

For canopy species, the only areas that did not meet the performance standard were planting areas 1, 2, and 4A. 
The protective screens that were placed around the canopy specimens in the fall of 2001 continued to provide 
good protection from herbivorous animals. Some maintenance was reyiiired to stabilize solne of the screens. 
This action was to be undertaken by C.L. Frank & Associates prlor to the Scpteinber inspection. 

For understory species, the only areas that did not meet the per-ktr-nlance standard were planting areas 1, 3 ,  4A, 
4R,  and 5 .  The losses appear to be tile result of activities by llerblvoro~~s n~amnlals and a prolonged severe 
winter. 

Red-osier dog\voocls were thin in some spots and appeared to have been inipactcd by herbivorous activities. 
Sincc red-osier dogwoods grott- prolifically, the September e i m t  kvas ilseci to indicate whether the plants llad 
recovered from both the effects of winter and the effects of 1x1-bii.or-y. In the sprttlg trip report, C;E stated its 
intention to mollitor red-osier growth in tile late summer inspection. It \\;as noted that thii~ pel-forlllance in 
spring folloived by observations of strong growth in surnmer has been the pattern of observation for tile first two 
years of the monitoring program. 
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Regarding grapev~nes, these planting showed improved survival over the 2002 nloilitoring visits. Of particular 
notice was the proliferation of native grapes. In some areas (e.g., planting area 4B), extensive patches of native 
grapevine were developing and had potential to occupy extensive portions of the planting areas. 

Ia nniost areas, herbaceous cover was slightly less than the required performance standard. No significant bare 
areas or patches (~ . e . ,  areas greater than 15-20 square feet) were observed in any of the planting areas. 

The presence of invasive plant species was significantly reduced from 2002. Invasive control activities are on- 
going and being perfor-med along the banks of the entire IJpper !/: Mile Reach. 

In order to meet performance standards. GE indicated in the spring trip report its intention to review the results 
of the forthcoming late summer 2003 monitoring event prior to  implementing any response actions. 

2.3.2 Late Summer 2003 Monitoring Event 

The late summei 2003 monitoring v ~ s ~ t  was condtlcted on September 11 and 12, 2003 Charles Narman of 
AMEC conducted t l ~ e  monitoring visit for GE, Bill Stack fionl Woodlot Alternatives was present for the 
Trustees and Chr~. Frank of r 1, X;iank Bi Assoctctte\ i l ~ ~ o n ~ p i i ~ l t e d  the mon~tor~ng party as the certified 
arborist 

This monitoring event examined all planting areas that were scheduled to be monitored in 2003 as part of the 
vegetation monitoriilg program. Older planting areas, stlclt as planting area 1,  showed a good establishment of 
the planting species. l'he box elders in particular increased in size (1  5 to 20 feet in height) with strong growth in 
other planting canopy and subcanopy specii-t~ens. 'I'ree wire cages that were placed around the canopy 
specimens in the Pill of 2001 continue to provide good protection ti-om herbivorous animals. Ongoing 
maintenance by ('.I,. Frank & Associates has been required to stabilize some ofthe cages. 

Regarding canopy species that if'ere planted in the vario~ts planting areas, the only areas that ctid not meet the 
perfonnance criteria were planting areas 2, 4A, and 5. For understory specimens, the planting areas that did not 
meet the perforn-iance standard \vere planting areas 1, 3 , 4 A ,  4B, and 5 ;  the composite group of 8, 9, 9A, 11, and 
11; and area 12. 

Red-osier dogwoods were thin in some spots and appeared to have been impacted by herbivorous actions. Only 
plantiilg areas 1 and 12 did not 111cet the performance standard. 

?'here are only tivo patches of planted grapevine that can be compared between 2002 and 2003 (i.e., planting 
areas I and 4B). C:ornparect to the 2002 results, survivorship increased in planting area 1 and decreased in 
planting area 4B. In some areas, extensive patches of native grapevine were observed to be developing. 
Continued monitoi-ing of the grape patches \+-ill occur to see if sufficient recruitn~eilt of wild grape vines 
continues to con~pensate for any iack of success tvith the planted grape vines. 

In most areas, hcrl?accous cover was slightly less than the required perfomlance standard. No significant bare 
areas or ~tatctles (~ , e . ,  areas greater than 15-20 square feet) were observed in the planting areas, with the 
exceptioi~ of planttng areas 2, 3, 4A. co~nposite area G , 6 h ,  7, 811; and planting area 14. The areas that were bare 
appear to be that n.ay as a resi~lt of poor soil. 

?. I he presence of invasivc plant species was sigr~ficantly reduced horn 3002. fn\rasive co~ltrol activities are on- 
going anci being performed along the banks of'tltc entire IJpper. 55 Mile Reach. 
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2.4 Response Actions 

GE implemented response activities in October 2003 to correct the negative variances that were identified in the 
planting areas for canopy, understory, and red-osier dogwood. With respect to canopy specimens, box elders 
were planted to raise the nu~nber of plants in planting areas with variances to a 90'% survivaf rate. Box elders 
were utilized because they have been consistently shown to have the greatest survival of any of the planted 
canopy specimens. The following numbers of plants were installed: 

Plarliing area 2: 30 box elders 
* Planting area 4a : 33 box elders 
0 Planting area 5:  10 box elders 

For the understory specimens, silky dogwoods were planted to raise the number of plants in planting areas with 
variances to a 90%) survival rate. Silky dogwoods were chosen because of their historic ability to flourish in the 
respective planting areas. The following numbers of plants were installed: 

Planting a ~ e a  1: 36 silky dogwoods 
* Planting area 3: 12 silky dog\?;oocis 
* Planting area 4a : 12 silky dogwoods 

Planting area 4b: 34 silky dogwoods 
l'lanting area 5 :  21 silky dogwoods 
Planting area 1 1 : 19 silky dogwoods 
Planting area 12: 12 silky dogwoods 

Red-osier dogwoods were planted to raise the 11~11nber of plants In planting areas with variances to a 90(% 
survival rate. 'l'he following plants \irere installed: 

o Planting area 1: 9 red-osier clogwoods 
Planting area 12: 13 red-osier dogwoods 

In addition to these plantings, corrective actions were taken to address the bare soil spots that had been 
identified in various planting areas. A heavy n~ulch/con~post!orga~lic soil mixture was placed over these areas at 
a thickness ranging from two to four inches (aueraging about three inches). This material will act as a 
mechantsm to increase the organic content in this soil and to allow for natural succession to increase 
establishment of the herbaceous co~xlnlunity in these areas. These areas were not seeded with herbaceous 
species due to the lateness in the year. It is believed that natural seeding in the spring will be a sufficient 
method for reestablishing the herbaceous communities. Tile need for s~rppleinental reseeding will be evaluated 
tipoii tile cotnpleiioi~ of the sumrrler monitoring activities in 2004. 
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3. Restored Bank Erosion Monitoring 

3.1 General 

The cleared and restored bank areas of the Upper %-Mile Iieach (excluding the approximately 170-foot long 
section excavated and restored as part of the Building 68 Area Removal Action) are to be inspected for 
significant areas of soil erosion or bank failure. In areas where a significant amount of erosion (e.g., ruts, 
gullies, washouts, or sloughing) is observed within the cleared or restored areas or riprap protection, GE is to 
implement measures to replacelrestore the eroded soil or riprap to the original restoration desiba conditions. 

3.2 Monitoring Program 

The post-restoration monitoring program consists of a visual inspection of' the cleared and restored bank areas 
for signs of erosion on a semi-annual basis during the first year after the herbaceous cover is restored, and 
annually in years 2 through 5. At the end of the 5-year period, GE is to propose a long-term monitoring 
progam that is to be implemented upon approval by EPA. 2003 represented the first year of monitoring for all 
of the restored bank areas, and hence semi-annual monitori~lg was perhrrned. 

3.3 Monitoring Activities 

To complete monitoring requirements set forth in the Wot k Plan, the restored banks in the lJpper 9 2  Mile Reach 
were inspected In the spring and late summer of 2003, in order to assess cleared and restored areas for ev~dence 
of erosion Thc tcsults of the monitoring v ~ s ~ t s  are s~liixnarizcd In [able 3-1, and full descript~ons of both 
lilspectlon visits ale piovided in t r ~ p  reports ~ncluded 111 Attachme~lt A Photographic logs are included in 
Attacltlment B 

3.4 Monitoring Results and Response Actions 

3.4.1 Spring 2003 Monitoring Event 

The first restored bank erosion illonitoring visit was completed in the spring of 2003 (May 29, 2003). During 
this visit, three areas showed evidence of measurable erosioi~ or impacts suc l~  that response actions were 
required, 

3.4.1.1 Area I 

Area 1 is located approxiinately 30 fcet dowilstream of Builtling 68 on the northern shore of the river (IGgure 3- 
1). I,ess than 0.5 cubic yards of clean backfill appeared to hhae eroded fronl the restored bank into the River 
(see Attachxilent Aj. The likely cause of the erosion was the placenieilt of hay bales on the stor-tn drain gate, 
t ~ h i c h  impeded surface drainage and forced excess water to discharge around the storm drain headtiall and over 
the hank. 13vidence of eroded soil was not apparent in tlic river ancl no removal was necessary, To address 
future erosion coilceixs at this location, the hay bales were removed froin the storm drain arid placed in a more 
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suitable locatiol~. S~tbsequently, in September of 2003, the bank was restored with additional topsoil and 
reseeded near the top of the bank, and additional riprap was installed downstream of the storm drain headwall. 

3.4.4.2 Area 2 

Area 2 is located between the southern shore of the river and the Newell St. Parking Lot Area within swale No. 
11 (see Figure 3-1). Less that 1 cubic yard of clean backfill from the restored banks appeared to have been 
eroded from both sides of the swale (see Attachment A). The apparent cause of the erosion was the settling of 
riprap and sub-soil in the middle of the swale exposing the sides of the swale. No eroded soil was visible in the 
river and no renloval was necessary. In September 2003, hay bales were placed at the head of the swale to 
reduce water velocities and additional riprap was placecl in the swale to protect against future erosion at this 
location. 

3.4.1.3 Area 3 

Movelnent of riprap was noted within swale No. 19, between the Newell St. Parking Lot Area and the souther11 
shore of the river. This area is shotivn as Area 3 on Figure 3-1. '1'0 address this issue, in September 2003, 
additional riprap was placed within stivale No. 19. 

3.4.2 Summer 2003 Monitoring Event 

The second bank erosion monitoring event took place on August 25, 2003. During this inonitoring event, no 
new signs of lneas~~rable erosion or other adverse impacts were identified. However, it was noted that the three 
areas identified ill t l~e  Spring 2003 Restored Bank El-osioil Monitoring Event had not yet been addressed. As 
noted, these repail-s were subsequently coinpleted in Septen~bcr 2003. The full SLIII I~I~I-  2003 Bank Erosion 
Monitoring event 1s documeilted in the trip report itlcl~tded in Attachmetlt A. 
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4. Sediment Cap Isolation Layer Monitoring 

4.1 General 

Periodic sampling of the sediment cap isolation layer is required to monitor its long-term effectiveness in 
controlling polychlorinated biphenyl (PCB) migration from the underlying sediment. The objective of the 
monitoring program is to compile data for set locations during different time periods in order to establish a 
database for long term evaluation. 

4.2 Monitoring Program 

Post-restoration isolation layer monitoring is to occur at intervals of one year and ftlve years after the complet~o~l 
of restoration activities. For each sampling location, post-restoration sampli~lg of the isolation layer consists of 
the following: 

* collection of  sola at ion layer samples one year after cap placement; and 
e collect~on of ~sola t~on layer samples five years after cap placement. 

During 2003, monitol-ing of the isolation layer cap included sampling at two of six locations specified in tlie 
Work Plan (since the one-year sampling at the other four locations had been performed previously) and at one 
location selected by EPA. 1,ocations of all of the sediment cap isolation layer sampling points are shown on 
Figure 4- 1. 

4.3 Monitoring Activities 

Sampling for the one-year monitoring event was completed on .4ugust 27, 2003 at 3 locations; CAI'-hlON-6 
through 8 (see F~gure 4-1). For each sample taken, the ox~erlying armor stone and any accun~ulated sediment in 
the amlor stone were, to the extent practical, removed by hand, and the geogrid and geotextile tc~nporarily cut 
back to allow access to the underlying isolation layer. Immediately following these removals, two undisturbed 
core samples were take11 at each of the sampling locations. At the ti~lle of sample collection, for each sample 
location, one core was sectioned into two-inch increments, providing core seglxents from the 2- to 4-, 4- to 6-, 
and 6- to %inch intervals above the bottom geotextile layer, tvilicl~ \vere analyzed for PCB and total organic 
carbon ('I'OC) concentrations. The second full-depth core re~llai~lcd intact and was ttscd to provide addiiional 
one-year TOC data. 

4.4 Monitoring Results and Response Actions 

Isolation layer sampling results for 2003 monitoring activities are sho~vn in Table 4-1. '1-i~o~igh post-excavation 
and baseline sampling were completed prior to 2003, the res~~l ts  of all of the isolatiotl layer sampli~lg are shown 
in Table 4-1 for con~pletmess. The sampling summary in 'Table 4-1 itlcludes sa~nple location, sample 111, datc 
of sample collection, sample depth interval, and analytical results for I'CB and TOC where appropriate. 
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The results of the one-year isolation layer monitoring activities in 2003 for CAP-MON-6 through 8 were as 
follows: 

* PCBs were detected at only one location (CAP-MON-8) tn the uppermost depth interval (6-8") at a 
concentration of 0.062 ppm, only slightly above the detection limit. 

o TOC results for the depth intervals ranged from 0.88% to 1.5% with an average of 1.1%. 
o TOC concentrations in f~ill depth cores ranged from 0.6%) to 1.4% with an average of 0.96%. 

Near the con-ipletion of the Upper 112-Mile Removal Action, EPA expressed concerns regarding the lesels of 
TOC contained in some of the isolation layer material that was used for restoration. As a result, in a letter dated 
August 26, 2002, EPA requested additional samp!ing of the isolation layer material that was placed from the 
beginning of the project through October 2001. In response, GE developed a proposed plan for TOC sampling 
of that isolatioti layer material, the performance of a seepage meter study, and the submission of a report 
presenting these results and evaluating the effectiveness of the isolation layer. The proposed plan was submitted 
to EPA in a letter dated September 9, 2002. EPA provided conditional approval of that plan in letters dated 
September 25 and December 3 1, 2002. Thereafter, in accordance with EI'A's Deceniber 3 1,  2002 letter, GE 
submitted a revised seepage meter protocol on January 20, 2003, and that protocol was approved by EPA on 
February 27, 2003. The TOC sampling proposed in GE's plan has been completed. Iiowever, due to an 
extremely wet suti-imer and fall in 2003 and the installation of a flow bypass system as part of EI'A's 1?4 Mile 
Reach Removal Action further downstream, GE was unable to collect the necessary seepage meter data in 2003. 
Based on agreen-ient with EPA, once the appropriate seepage meter data have been collected, G G  will propose a 
revised date for s~ibmission of the evaluation report and will then prepare and subniit that report to EPA. 
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5. Monitoring of Aquatic Habitat Enhancement 
Structures and Armor Stone Layer 

5.1 General 

Periodic monitoring of the aquatic habitat enhancement struct~ires is required in order to evaluate st1-uctural 
stability, the effects on aquatic habitat, and potential for increased bank-side erosion. The arnloring layer of 
stone placed over the isolation layer within the riverbed must also be monitored periodically to ensure that it is 
effectively preventing erosion of the underlying sediment cap isolation layer. 

5.2 Monitoring Program 

The post-restoration monitoriilg program for both the aquatic habitat enhancement structures and the armor 
stone layer consists of annual visual inspections for five years during low-flow conditions. Observations shoulct 
deterrnine if sigiiif~cant inovenlent of the armor stone or reduction in the armor stone thickness has occurred. 
At the end of the 5-year period, C31: will propose a long-term nionitor~ng program that will be implemented upon 
EPA approval. 

5.3 Monitoring Activities 

During 2003, rnonitoring activities for the armor stone layer were peri'or-inect in cotljunctiol~ with the monitoring 
event for the aqwdtic habitat enhancement structures. 'I'lte combined nlonitori~~g event was conducted on 
September 10, 2003, one day prior to the vegetative tllonitoring survey. 'I'he I-esuits of that rnonitoring event 
were included in the November 24, 2003 vegetative monitoring tr-ip repot-t that outlined the results of the 
September 2003 vegetative monitoring event. 'That trip repor-t is included as Attacll~nent A to this report. 

To collduct the monitoring inspection, the length of the Uppcr !/?-Mile Iteach was walked and the habitat 
enhancement structures and armor stone layer were visually exalnined. 111 the L1pstreall-i portions of the reach, 
the water depth was sufficient to allow for wading of the river in order to exarilirle the habitat structures and 
arnlor stone layer in detail. I'Iowever, the damming of the nvcr downstx-cam at the E11n Street Bridge to 
facilitate renloval activities being performed by EPA in the lY2-hlilc Reach rcsultcd in an upstrcaln pond~ng 
effect necessitating the crest of the riverbank be walked to obscrvc thc aquatic habitat structures fi-om at1 
elevated position. 

5.3.1 Aquatic Habitat Enhancement Structures 

The aquatic habitat enhancement structures tliat lvere monltorecl during the 2003 survey included: 

* Wiilg deflectors: 
* Vortex n eirs; 
* Modified I ortex welrs: 
* tV-weir: and 
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* Habitat enhancement boulders and boulder clusters 

As defined by the Work Plan, the general objectives of the placement of the aquatic habitat structures were to: 

Q Recreate riffleipool structural variability in the instream habitat; 
o Provide instream and bankside cover for aquatic organisms; 
o Increase variability in water flow and depth; 

Increase bank stability; and 
o Improve substrate conditions. 

The approximate location of each. habitat enhancement structure is presented on Figure 4-1. In general, the 
aquatic habitat enhancement structures that were monitored appeared to be stable with no evidence of bankside 
erosion. Areas of deposition and scouring of recently deposited sediment on top of the armor stone was 
observed around IIIOS~ of the habitat enhancenlent structures. Reduced f~tnctionality was noted for several of the 
habitat structures, which may be a temporary condition caused by increased water levels due to the ponding 
effect from the do~vnstreain damnling of the river by EPA (to f'acilitate implementation of the 1 % Mile Reach 
Removal Action). Aquatic wildlife, incl~rding large populations of several benthic macoinvertebrates: were 
observed near the majority of the habitat structures. More detailed observations of the aquatic habitat structures 
are presented below. 

Cell B 

Single wing deflector - The deflector is semi-vegetated with an approxiniate 20-foot-diameter patch of '~1'oody 
debris iinrnediately downstream. A scour hole, approximately 1.5 ke t  deep, llas developed in the sediments 
deposited on the armor layer- around the apex of the deflcctoi-. '4 depositional bar of unconsolidated material 
approximately one foot above the armor stone layer llas developcci just do\vnstrearn of the deflector apex. 

Cell C 

Boulders -The boulders placed in the chan~lel are under \.vatel- but are breaking the stream cui-rent. A scour area 
in the sedinlents deposited on the armor layer extends approxrn~ately 15 feet downstream of the boulders. Some 
scourii~g around the face of the boulders call be seen with the accuniulation of coarse nlatcrial in the scour areas. 

Island - The island appears to be working well in concert with the deflector in Cell B and a series of boulders 
placed between the island and the streambank to create a patcht;r.ork of sl~allo~v/ripple areas and channels. The 
boulders adjacent to the island work in tandem to reduce the current and allow for a build-up of  soft sediment 
just downstrean1 of the island. One of the boulders next to the island in Cell C: is almost entirely under 
sediment. f fowet.cr, there is little option for correcting that, and the placement of thc: boiilder in the downstrealll 
~vash  of other boulders \tould only rcsult in further sedinicntat~on. All of the boulders appeared to have a 
healthy layer of algac ovcr thern. 

Cell D3 

Boulders - 'Fl~e boulders that tvere placed in this area of the river have well ctevcloped sconr holes in the 
sediments deposited on the armor layer that are about 6 feel in length. Woody debris has been trapped arouiid 
the boulders and a large nunlher of crayfish (Order Dc.c*rlpoilrl) \I1ere observed around the boulder-s. 
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Cell G I  

Three-boulder cluster - This cluster area is producing good habitat diversity in and around this area of the river. 
Scour holes in the sediments deposited on the armor layer have developed around each of the boulders and a 
sediment depositional area can be seen developing just dohvnstream. h large number of nlinno~vs and crayfish 
were observed around the boulders. . 

Cell G21F2 

W-weir - The rock \+weir at this location was almost conipletely buried in sediment and was providing little 
current reduction. There was niini~llal scour of the sediments deposited on the arnlor layer and the only section 
of the tnleir that appeared to be semi-functional was the northern end of the weir. The reduced functionality of 
the weir may be a temporary sit~tation resulting from the ponding effect from the downstream damming of the 
river. 

Cell G3 

Three-boulder cl~lster -- The boulders in this cluster are providing little in the way of habitat variability. The 
boulders are embcdded in sediment and are completely underwater. fIowever, this may be a temporary situai~on 
resulting from the ponding effect fiom the do~vnstream damming of' the river. A large number of small fish 
were seen in tlie vicinit~f of this boulder cluster. 

Cell F3 

Three-boulder cluster -- The boulilers in tliis cluster are functioning well. There is good current flow around the 
boulders and these are prott-udlng above the surfice of tlie water, creating pools and breaks in the water flow. 
Some rooted aquatic vegetation (water-celery, Ff~'rrlli.snnric~ clrtzcricizncz) car1 be seen in the vicinity of the 
boulders. Additionally, woody debris is accumulating around the boulders. 

'l'wo-boulcler cluster - 'l'he boulders in this cluster also appear lo be functioning well in  temls of developing 
variable aqrtatic habitat. Scour holes in the sediment deposited on the armor layer are developing around the 
boulders and a depositional area of soft sediment can be seen developing between the boulders and the center 
channel of the river. 

Three-boulder c l~ ts tc~  - Thls boulder clusten was submerged In appro~imately G feet of water due to the pondlng 
effect from the do~\nstream damm~ng of the rlvel, rnaklng it difficult to make an assessment of its funct~oning 
success 

Cell H I  

Eoulder cluster -- 'l'liis boitliier clietcr is located in a ioii- ieioiltj; ~.eacli. 'liii: boulder-s a1.e located at sllcil 11 

water depth, due to the pondirig effect from the downstream ciarnmitlg of the river, that there was riiinimal 
agitation of the \~.ater surhce. 'There is some woody debris that has been retained by the boulders, and a large 
number of sriiall !-is11 and crayfish \srere observed in and around the cluster. 

Cell IlfJI 

Rock yveir - Iltii: to the poncting effect fol- the doivnstream damnling of the river, tliis ~vei r  was conlpletely 
submerged, tvltli only minimal agitation of the ~vater surface. Water-celery was noted growilig in the soti: 
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sediment retained by the weir. The presence of the weir has resulted in development of a scour pool in tlle 
sediments deposited on the armor layer, where a large nunlber of fish were noticed in still waters. 

Cell ti2 

Single boulder - 'This boulder appears to be provlding good habitat structure. It has created a good scour area tn 
the sediments deposited on the arillor layer that rs populated with crayfish. 

Cell J1 

l'wo-boulder cluster -- This cluster appears to function well in coordination with the rock weir located just 
upstream. It appears to offer a good velocity break in the current. 

Three-boulder cluster - This cluster appears to provide little agitation of the water surface due to the ponding 
effect from the downstream damming of the river. However, good scour areas have developed in the sediment 
deposited on the armor layer at the base of the boulders. 

Single boulder - 'This boulder also appears to provide little agitation of the water surface due to the pondin:: 
effect fiom the downstrea~n da~nming of the river. A good scour area has developed In the sediment deposited 
on the armor iayci at the base of the boulder. 

Cell J2 

"J"-boulder f-ormatio - -  'l'his fbrnlation appears to provictc excellent habitat function. The water depth is srtch 
that a good ripple is formed in the water's surface. Woody debris is retained in the formation and scour areas in 
the sedinleilt deposited on the armor layer have formed around the boulders. A large number of crayfish were 
observed in the area of the formation. 

Cell 13 

Single-wing deflector - Due to the ponding effect of the dovvnctleam damnling of the river, this deflector is 
completely submerged IIo\iiever, the defector does appear to be redirectrng the current and functions to create 
differentla1 current areas that allow for the depos~tion of soft sediment 

Cell 13\33 

Vortex rock weir - The vortex weir appears to be functioning more as a large boulder cluster than as a true weir 
diie to the ponding effect of the downstreani damnling of the river. The weir is providing good underlvatcr 
habitat for f is l~ and invertebrates in the voids between the boulders, and a scour pool has been created in the 
sediments depos~tcd on the anllor layer on the downstream side of the weir. 

Cell J3 

U~)iilder cluster 'This boulder cluster 1s provlding good habitat and a sllght water surface r~pple  effect. Scorir 
areas are appat-ent around the boulders. 

'Three-boulder cluster - -  This cluster is producing some water sui-hce agitation and is functioni~~g well in terms 
of developing hatxtnt. Seoiir areas liat7e developed around the boulders in the sediments deposited on the armor 
layer, and some n-oody debris can he seen collecting 111 the cluster. 
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l'hree-boulder cluster - This cluster is also producing some water surface affects (i.e., ripples) and is functioning 
well in ternls of developing habitat. Scour areas have developed around the boulders in the sediments deposited 
on the armor layer, and some woody debris can be seen collecting in the cluster. This cluster works in concert 
with the cluster located just upstream. 

5.3.2 Armor Stone Layer 

In general, the annor stone layer appeared to be stable with no areas of erosion of the armor layer noted. In 
many areas, the armor layer has been covered with sedimeilt dcpos~ts One general observat~on of the am-or 
stone 1s that the stone 1s prov~ding excellent habitat for a wide variety of invertebrates such as mayflies (Order 
Empfiemeroptera) and caddis flies (Order Tr-tchoptera) and a large number of crayfish. 
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6. Water Column Monitoring 

6.1 Genera! 

The objective of the post-restoration water colunm monitoring program is to identif~r and evaluate water colurnn 
impacts that may be a result of post-removal and restoration activities irl the llpper '/2. Mile Reach. Water 
column monitoring activities use procedures consistent with the monitoring previously performed for the 
during-construction water colunln monitoring program. 

6.2 Monitoring Program 

Water column monitoring is to be conducted for the first five years following con~pletion of restoration 
activities. The monitoring program consists of water columm~ sampling performed tlzree times annually; 
following high- and storm-flow events, and during low-flow periods. Samples are to be collected at both the 
Newel1 and Lyman Street locations and are analyzed for totalldissolved PCB and total suspended solids (TSS). 
Field data such as turbidity, temperature, and depth are also collected for each event. Results of the 2003 
monitoring activities are displayed in Table 6-1. Following analyses of five years of monitoring water col~nmn 
data, GE may, if appropriate. submit to EPA a plan for modification or elimination of water columil monitoring. 

6.3 Monitoring Activities 

In 2003, water column samples were taken at two separate locations (1,yman and Newell St. Bridges). Samples 
were collected on three occasions: following a high-flow event (i.e., > 440 cfs), a stonn-flow event (t.e., 
following a rainfall event of>0.25 inches in a 23-hour period). and during an extended low-flow period. High- 
flow samples were collected on h/larch 26 while flow in the river was 703 cfs. The clay prior to collection of the 
storm-flow samples on July 22, the I'ittsfield area received 0.40 inches of precipitation. On the day of stonn- 
flow sample collection, flow in the river was 49 cfs. Low-ilow samples were collected on July 27 while flow 
was 19 cfs. The flow in the river is reported from data collected at the USGS flow gauge located in Coltsvillc, 
MA (USGS meteorological 01 19700). Precipitation data was taken from daily NOAANWS data reported frorn 
the Pittsfield airport. 

6.4 Monitoring Results 

The water colunin monitoring results indicated that PCBs were not detected except in the unfiltered storm-flow 
sample from thc di;wnstreain location (!,yman Strcet), i i ~  which PCBs were dctected at a level of 0.027 ppb, 
only slightly above the detection limit. TSS results ranged fro111 4 to 11 ppni. Cotnplete results of 2003 water 
column moilitorirlg are included in Table 6-1. 
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7. Biota Monitoring 

7.1 General 

Following restoration of the Upper %-Mile Reach, CE cond~rcted an additional caged mussel study in 2003, 
follou~ing the same protocol presented in the Work Plan and utilized prior to and during the Removal Action. 
The objective of the caged mussel studies was to monitor the effccts of the re~noval and replacemerlt activities 
on the bioavailability of PCBs in the vicinity of the Upper %-Mile Reach. 

7.2 Monitoring Program 

The design of the post-restoration caged mussel study was similar to the pre-removal and during-removal 
monitoring progarns, and was scheduled to occur over a 12-week period. Mussels were placed at three 
locations in the Housatonic River: upstream of the Upper %-Mile Reach at the Newel1 Street Bridge, 
dowilstream at the Lyman Street Bridge, and further downstreanl at the Dawes Avenue Rridge (Figure 7-1). At 
each location, two mussel cage arrays each consisting of two holding cages were suspended in the water 
colunm. Each cage acts as a flow-thro~tgh chamber that allows food particles to enter the cage while retaining 
the study poptilation ohnlssels  witbout injury (Figure 7-2). Each cage holds from 30 to 60 mussels (for a total 
of up to 240 mussels per location). The nlussels used in this study were obtained fro111 a source population in 
the Connecticut River (the west bank just north of Newton Brooic at the northern Massachusetts border near 
West Noi-thfield) that was identitied previously by EPA and were collected one day before initiating the study. 

7.3 Monitoring Activities 

The 2003 caged rilussel study was perf'onned from A~lg~is t  22 to November 10. Tlie Work l'lan states that 
samples are to be collected every two weeks over the duration of the study. 1foweve1-, water levels during the 
2003 study were often too high for sarnpling due to high-flow events and the darnnlirlg of thc river by EPA 
downstream of Lyman Street Bridge. As a result, the 2-week subsampling schedule xvas adjustcri, and sampling 
occurred at the 2-, 5-, 6-, 9-, 1 I-, and 13-week exposure periods. 'I'able 7-1 presents the results o f  all the caged 
m~lssel monitoring activities that occur-red in 2003. It should be rloteil that during the perfomrmailc of the biota 
study EPA was conducting removal activities 111 the 1 %  Mile Reach of the river between I,yl-nan Street and 
Dawes Avenue. 

In each sampling event, the nl~lssel cage arrays were removed horn the water, and one whole-body composite 
sample of approximately four m~lssels was removed horn each cage for a total of up to four samples per- 
locatior-i. Recause three of the twelve cages were lost during the first two weeks of the study cturing two high- 
flow elJents (approximately 1500 cfs and 2500 cfs), only four nl~isse1.s were collected per conlposite sample as 
compared to six ~nussels per sample in the pre-removal and during-removal studies. Ail additional three cages 
were lost later in the study d ~ i e  to high flows, tvllich fiirther reduced the rot:ll nuinbci- of m ~ ~ s s e l s  available for 
sampling. For instance, only 2 of 1 samples bvere collected at r)an.es ilverlue during the 1 !-week anct 13-nleek 
sampling events ii~te to cage loss. In addirion, increased water levels due to the ponding effect of' thc 
downstream dammmg of the rivei- pretrented a complete sample from being collected fi-om Newell Street ( 2  of 4 
samples) and Lyman Street (0 o f 4  samples) cturing the 6-week sampling event. 
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7.4 Monitoring Results 

A total of 64 samples (two quality contsol samples and between six to twelve samples from each sampling 
period) were collected over the duration of the study. Samples were submitted to Northeast Analytical, Inc. in 
Schenectady, New York, for analysis of PCBs and lipid concentrations in mussel tissues minus the shell. 
Results of the PCB and lipid analyses for the control sa~nples and the different sampling periods are presented in 
Table 7-1. Comparison of upstream and downstream rnussel data indicates a general increase in PCB levels 
from the upsti-earn (Newel1 St.) to the downstream (Lyman St. and Dawes Ave.) locations. However, 
comparison of post-removal data to pre- and during-removal data indicate a general decrease in PCB 
concentrations following the completion of removal activities. 
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8. Summary and Future A ctivifies 

8.3 Restored Bank Vegetation Monitoring 

During 2003, vegetative monitoring was conducted in the spring (May) and late suinmer (September). In the 
spring, losses in both the canopy and understory were noted. It appeared that the losses were the result of both 
herbivorous activity and a long, hard winter. The use of tree cage guards coiltinued to provide protection from 
herbivorous activity on the canopy species. The late summer mo~litoring visit indicated continued losses in both 
the canopy and in the understory. Additionally, the late summer i~~onitoring visit suiiported earlier co~lclusions 
that limitations in herbaceous growth were occurring and were most likely the result of the poor condition of 
the existing soils in certain areas that were only cleared to facilitate access (i.e., no soil removallreplacement). 

In response to both vegetative losses and the inability of certain portions of the planting areas to support 
vegetation, certain corrective actio~ls were implemented in October. Sufficient canopy, understory, and red- 
osier dogwoods were planted to bring the survival rate back up to 90%. A heavy mulcti/compost/organic soil 
mixture was placed over bare soil areas at a thickness ranging fi-on1 two to four inches (averaging about three 
inches), to increase the organic content in this soil and allow for natural succession to increase the herbaceous 
community in these areas. These areas were not seeded with herbaceous species due to the lateness in the year. 
It is believed that nat~lral seeding In the spring will be a sufficient vcclor for re-establishing the herbaceous 
communities. The need for supy?lemental reseeding will be eval~lated after the completion of the summer 
monitoring activities in 2004. 

For 2004, vegetation monitor~ng \lrlll be conducted once during tile spnng and once dui-lng the late summer/l-jll 
time periods. As per the monitoring schedule, planting areas 1,  2, 3, 4 h .  anti 5 will not be cluantitatively 
monitored in 2004. Instead, the next inspection to ascertain conformance with the perSol-rnance standard for 
these areas is July/August 2005. l'he planting areas to be inspected in both the spring and late summer/fall will 
be planting areas 413, 6, 7, 8, 8A, 9, 9A, 10, 11:  I IA, 12, 13, 14, 15, 10 and 17. Planting areas 4B, 6, 7, 8, 8A, 9, 
9A, 10, 1 1 and 1 1A will be u~ldergoing the third year of monitoring. I'lanting areas 12, 13, 14, 15, 16 and 17 
will be undergoing the second year of monitorrng. Results of each tnon~toring event will be sunln~arized and 
submitted to EPA in trip reports and in the 2004 Annual Monitoring Report. A coln~tlete summary of the future 
monitoring activities is included in Table 8-1. Monitoring is expected to continue through 2009. 

8.2 Restored Bank Erosion Monitoring 

Restored bank erosion monitoring was conducted in the spring (May) and sun~nler (itugust) in 2003. During the 
spring n~oilitoring event, some nliilor erosion was noted In three areas, which was acidressed in September 2003. 
The integrity of the cleared and restorcci areas of the banks of the lipper !'L h4ile Reach are to be monitored for 
five years following completio~l of restoratio~~ activities. The Work l'lan calls for the banks to be inspected 
semi-annually for the first year follo\ving completion and annually for the remaining four years. Since 2003 
represented the first year follonring completion of restoration acttvit~cs, monitoring of restored brink areas will 
be peribr~ned annually for 2001 through 2007. A complete sunlrnary of the filtiir-e monitor~rig activities 1s 
included in 'Table 8-1. At the end of the 5-year period, GE will 131-opose 3 long-tcrm rl-iorlitoring program for 
EPA approval. 
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8.3 Sediment Cap Isolation Layer Monitoring 

During 2003, sediment cap isolation layer monitoring was performed at three locations (CAP-MON-6 through 
8). PCBs were detected at only one location, in the upper sampling segment (suggesting that PCBs did not 
migrate through the cap), at a concentration slightly above the detection limit. TOC results were all greater and 
0.5%, averaging approximately 1%. The isolation layer sampling performed in 2003 fulfilled the requirement of 
one-year post-cap placement monitoring at the remaining monitoring locations. Isolation layer monitoring is not 
required again until 2005 (5-year monitoring requirement for 3 of the eight locations). In order to consolidate 
the sampling efforts, it is proposed that the five-year monitoring for all eight locations be performed in 2007 
(i.e., the 5-to-7-year interval). A complete summary of the future monitoring activities is included in 'Table 8-1. 
At the end of the 5-to-7-year period; GE will propose a long-term monitoring program for EPA approval. 

In 2002, in response to EPA concerns regarding the levels of TOC in some isolation layer materials placed 
t h r o ~ ~ g h  October 2001, GE developed and proposed a plan for TOC sampling of those isolation layer materials, 
the perfornlance of a seepage meter study, and the submission of a report presenting these results and evaluating 
the efkctiveness of the isolation layer. This plan was conditionally approved by EPA in letters dated September 
25 and December 31, 2002. The TOC sampling has been completed; however, due to unfavorable wether 
conditions and EPA's installation of the flow bypass r-,;s:em in the 1 'A Mile Reach, sufficient seepage meter data 
could not be collected in 2003. Based on agi-eeinrtii wiih EPA, oncc the appropriate seepage ineter data have 
been collected, C;E will propose a revised date for s~tbmission of the evaluation report and will then prepare and 
s~tbmit that report to EPA. 

8.4 Monitoring of Aquatic Habitat Enhancement Structures and Armor Stone Layer 

Monitoring of the aquatic habitat enhancement struct~lres and annor stone layer was conducted in Septeiliber- 
2003 and no side-bank or armor layer erosion was noted. Ilowever, reduced functionality of several aquatic 
habitat structures were noted, which may be a tenlporary condition due to the ponding effect of the downstream 
damming of the river as part of the 1 % Mile Iieach Removal Action. For 2004, the aquatic habitat enhancement 
structures and armor stone layer will be monitored in the late summerJfal1 in conjunction with the vegetative 
monitoring survey. Monitoring of the aquatic habitat enhancement structures and armor stone layer will 
continue annually for 2004 through 2007. A conlplete summary of the future monitoring activities is included in 
Table 8-1. At the end of the 5-year period, GE will propose a long-term monitoring prograin for EPA approval. 

8.5 Water Column Monitoring 

During 2003, water column monitoring was performed three times (i.e., high-, storm- and low-flow events) at 
both the Neu~ell and Lyman St. bridge locations. PCBs were not detected except in one stornl-flow sample fi-om 
Lyinan St. bridge, in which PCBs were detected slightly above the detection limit. 2003 represented the first 
year that water column monitoring was completed following restoration of the Upper !4 Mile Reach. Water 
colunln monitoring will continue to be performed three times annually for 2004 through 2007. A coinplete 
summary of the future monitoring activities is included in Table 8-1. k'ollowing analyses of five years of 
monitoring water colunln data, CE may, if appropriate, submit to EPA a plan for modification or elinlination of 
water column monitoring. 
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8.6 Biota Monitoring 

The post-restoration biota monitoring program, consisting of a caged mussel study, was performed in 2003, and 
the results indicate a general increase in PCB levels from the upstream to do\ynstream locations. However, 
comparison of post-removal data to pre- and during-removal data indicate a general decrease in PCB 
concentrations following the conlpletion of removal activities. Additional biota monitoring is not planned at this 
tlme. 

8.7 Restored Sediments Monitoring 

Three rounds of periodic sampling of the sediments on top of the cap in the Upper %-Mile Reach will be 
performed at 5-year intervals, beginning five years after completion of construction on the sediment 
reinoval!replaceimt activities. Therefore, the restored sediment sampling monitoring program will be 
conducted beginning in 2007. h complete summary of the future monitoring activities is included in Table 8-1. 
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TABLE 2.1 
SUMMARY OF BANK PLANTING AREAS 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY PITTSFIELD, MASSACHUSETTS 

Notes: 
1 Woody vines planted at an approximate density of 40 vinestacre on 4' centers in a 15*30' patch with a niinirnum of 150' between patches 
2 Understory pianted at an approximate density of 730 shrubstacre (including red-osier dogwood) on 4' centers in a 3Wx50' patch with a minumum of 40' beiween patches 
3 Canopy planted in varying densities, clumps, or if necessary, sinuous lines 
4 Dogwaad band planted on 4' centers In a single row aionu the toe of the bank 
5 ' - In consultation with EPA and Trustees, Chokecherry (pninus serotina) was planted ti1 substitution of Sewiceberry for these areas 
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TABLE 2-2 
RESULTS OF CANOPY MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITISFIELD, MASSACHUSETTS 

Notes: 

a The stressed speumenswere boxelder (5) and mttonwuod (2) 

b Black wtWow and alver maple were significantly underrepresented in the coum Only 2 black wbllows and 7 sblver maples were idenlbRed 

c Respmuted species that were cut dunng remedbal aciwllbes Included eastern cot10m~)od. boxelder, black chew (PMUS semtina). Amencan elm (Ulmus amencana), black willow. 
and red oak (Quercus rubra) 

d Black willow and silver maple were st~iliRcanlly UndenPpiscntPd in the cnonl Only 1 black ullloui and 40 silver maples wm? vien!,f;r3 

e Resprouted s w e s  that were N1 dunng remedbal adivbtbes tncluded eastern m t l o m d ,  boxelder. red oak and black cherry 

f NO black willow or silver maples were noted Herbbvory Is probably the result of the loss 

g Black wliow and silver maple were signbfbcantly underrepresenled in the count Only 5 Mack willow and 10 silver maples were ideolified 

h Resproutfxi species that were cul dunre remedd acilvltles lnduded eastem cotlonwood, boxeider. black cherry. Amencan elm. black unilow. red oak, and shagbark hcckory (Caiya 
ovala) 
i Jo,nl GEnrustee monbtonng wen1 

j Cononwood and boxelder are the dominant speues s u ~ i v i r g  in thbs area 

k R~spmlif species Indude black chew, Amencan elm, red oak. green ash (Fraxinus pennsfivanlca), speckifxi alder (Ainus iugosa). btglwlh aspen (Popolus grandidenlala) 

I Respmul speoes in this area Include Amencan elm, green ash, red oak. whble wbllon (Salix alDa) 

m Resprolif observed speoes bnclude black chew and Amencan elm 

n Respmd obseried species include black chew and Arnencan elm 

o Only ofhe; iespmui sp?c+es was black chew 



TABLE 2-3 
RESULTS OF UNDERSTORY MONlTORlNG SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONiC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD. MASSACHUSETTS 

I 
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TABLE 2 3  
RESULTS OF UNDERSTORY MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER In-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

Notes: 
a. No understory specimens were planted in this area. 
b. 5-2 understory specimens were originally planted in May 2000. An additional 18 were planted in October 2000. 
c Overall survival of the understory species is skewed towards the plot located in the western end of Area 1. There is very 
good survival in that plot and very poor survival in the plot located in the eastern end of Area 1 

d.ln general, serviceberry had the poorest survival and tended to be that species with the greatest demonstrated stress. 
e. Joint GWrustee monitoring event. 
f. In general, winterberry hollies appeared to have begun sprouting and putting on leaves when they were hit with frost Stress appeared to be cold 
induced. Wso, serviceberries that were stressed in 2001 appeared to be a very good condition. 
g. One shrub clump was moved from Area 10 to Area 11 at the request of the trustees 
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TABLE 2-4 
RESULTS OF REO-OSIER DOGWOOD MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER IIZ-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

18 dead ied-osier dogwoods ~dentf id ovei 
the k q t h  of the stretch 

18 dead red-osier dogwoods Kientified ovei 
the kngtli of this stretch 
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TABLE 2-4 
RESULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 

ZOOS ANNUAL MONKORlNG REPORT 
UPPER i12.MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

EMenhive herbivorous action on the planis 



TABLE 2 4  
RESULTS OF RED-OSIER DOGWOOD MONiTORlNG SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER 112.MILE REACH OF THE HOUSATONIC RNER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

Cnmc 

A total of 4 RO dogwoods miss in^ from 

Notes: 
a Based on discUSSiOriS witit the Trustees during the 8/23/2001 monitoring event, it was agreed that individual counts of red-osier dogwood wouid not be made instead based on visual obseivatton it would 
be identified which paits of ti>e bank did not meet the original pianling scheme of one piant every 4 feet if that measure were not met, then remedial piantings would be'utiiired to establish the red-obier 
dogwood to that required density 
b NO red-osler dogwoods were planted in this area 

c Joint GETrustee monitoring eveiit 
d in this sequence Of areas. 57 red-osier dogwoods were Planted in Area 6 and 32 red-osier dogwood were pianted in Area BA. none were pianted in Areas BA and 8A 
e in thas sequence of  areas, 6 red-osier dogwoods were planted in Area 8. 32 red-osier dogwood were planted in Area 9A, 14 red.osier dogwoods were planted in Area 11, and 30 red-osier dogwoods were 
oiailted $8,  Area 11A 



TABLE 2 5  
RESULTS OF GRAPE VINE MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RtVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

compensate 

While the number of planted grapes plus the number of indiv~dual 

Jun-01 
5/28/2003' 

" 18 9 0 9 1 wild plant and native grape plants noted in this plant~ng area did not w e t  the 
several plots performance criteria, several large plots with numerous pldnts d ~ d  

compensate for the lack of individual plants , 
The number of planted grapes plus the number of individual native 

Oct-02 1 22 1 18 13 1 0 1 13 grape plants noted in thls plantinq area did not meet the oerforinance I 

811 312002' 

criteria. 
14 Oct-02 22 18 19 0 19 0 0 Performance cr~terra met. 

The number of planted grapes observed in this plot does not meet the 

I ? 1 May-00 1 22 1 18 1 4 1 1 14 1 0 1 23 /performance criteria. However a large number of w l d  grapes now 1 1 

Notes: 
a. Jo~n t  GEiTrustee monitoring event 
b Due to limitations in stock, this area has not been planted with grape vine as scheduled 
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TABLE 2-6 
RESULTS OF HERBACEOUS GROUNDCOVER MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE OF THE HOUSATONlC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

-70% coverage 

reason lor lack of coverage appears 
to be relaled lo dry wealher and 

lack of ram, some areas had small 
patches (less than one square loot) 

that might be bare as a result o i  
p w r  soll. only one la'ation in the 
First 100 iool interral that will be 

slope, some of the lack of coverage 
appears to be because of lack of 

-00% coverage ran and poor SWI One area wilhm 
this planling area should be 



TABLE 2-6 
RESULTS OF HERBACEOUS GROUNDCOVER MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER 1R-MILE OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 
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TABLE 2-6 
RESULTS OF HERBACEOUS GROUNDCOVER MONITORING SURVEYS 

2003 ANNUAL MONITORING REPORT 
UPPER $2-MILE OF THE HOUSATONIC RIVER 

GENERAL ELECTRlC COMPANY - PITTSFIELD, MASSACHUSETTS 

coverage were oriented tmards the 

, .  , ' . " .  - - - <  * .  , - - + I - I r . , , .c. % 

7- T . ,  

Par(mmsncc S Uotdtulg Rewrlu ' 
mEmB ~ r b m u s  C o w W l  

I 

I 1 1 1 I Stxth 100' 95% coveraqe I I top of the bank 

' -  M M s  
Pa-fDrmWrn 

Sbndsrd 
I Y . 5 n i O I  

In 
1 

2 

. .A+-.: .. - 

- 
For areas 01 .,,,,,,,,,, ,,#er thal 
are less than 100%. the areas had 

small patches (less than one wow 
f ~ t j  that m~ght be bare as a result 

of poor soil 

Herbaceous cover in thts area st111 

I I 1 I I of the slope 
NO I tends to be thtnner towards the top 

May-00 

May-00 

3 

10 

1 

12 MayiOci-02 100% Second 100' -90% coverage No 
Thlrd 100' -90's coverage 

-90% coverage 

100% 

100% 

May-00 

For some areas of herbaceous 
cover that are iess than 100%. the 
areas had patches that might be 

bare as a result of p w  so11 
cond~t~ons 

For some areas of herbaceous 
cover that are less than 100%. lhe 
areas had bare patches of so11 that 
might be bare as a result of poor 

so11 cond~t~ons 1 

5 

6, 6A. 7.8A 

Notes: 
a Jola GElNRD Trustee MonAormg Everd 

First 100'-85% coverage 

Second 100' -300% coverage 
Third 100'-95% coverage 

Final 60' -95% coverage 

-85% coverage 

I 

100% 

Flrsl 100' -95% coverage 

Second 100' -95% coverage - 

Thlrd 100' -85% coverage 

oct-01 

Jun-01 

JunelOct-01 

For some areas of herbaceoils 
cover that are less than 100%. the 
areas had small patches (less than 
one square foot) that mlght be bare 
as a result of pow soil cwdlt~ons. 

100% 

8 ,  9, 9A. 100% 

-75% coverage 

100% 

100% 

Herbaceeus cover in this area still 
NO tends to be thinner towards the top 

Second 100' -90% coverage 

Thlrd 100' -85% coverage 
No 

-90% coverage 
Fin1 1 W  -85% coverage 

Second 100' -90% coverage 

Third 100' coverage 

F~rst 100' -90% coverage 

No 

No 



TABLE 3-1 
RESTORED BANK EROSION INSPECTION SUMMARY 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

Action 

Spring 2003 Erosion Inspection 

~kion Approximate She 
(Soll LosslDlsturbed Area) , 

Response 

Area5 w ~ t h  Measurable Erosfon 

Summer 2003 Erosion Inspection 
I 1 . . - -. 

209 feel do':,ns!rcam or Bd!lbrng 
58 Area 

Newell Streel Park~ng Lot 
PrrealSmln No r l 

- 

Area 

[NO New Bank Areas wrth Measurable Erosron Ossen/ed I 

Movamsnt of rip n p  and erosron of soil. Clear! 
backfill area. No euldence or emded sol1 In nver. 

Settlement o! rip rap and sroslan from sides nf 
swale Clean backfill area, No evidence of 
eroded soil in river. 

Notes: 
CY = cubic yard 
S Y  = squa re  yard 

Page 1 of 1 
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c0 5 CY 

- 1 SY Place additional rlgrnp in swale. 

c1 CY 

Other Impacted Areas 

Place Lopsoil and seed In upper bank ama. Place rip rap 
around headwall. 

Place additional rip tap along sidss of swale. 

Newelt Street Parking Lot 
AreaiSwale No.19 [middle] 

Rip rap settlement /movement 



TABLE 4-1 
ISOLATION LAYER SAMPLING SUMMARY 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

Notes: 
TOC - Total Organic Carbon 
Dl -depth interval 
FD - full depiii 
NA - Not Applicable 
ND - Analyte was not detected. The value in parentheses is the associated detection limit 
J . Indicates an estimated value less than the practical quantiiation limit (PQL). 

Total PC - - 

1 Duplicate sample results presented in brackets 
2 PCB and TOG results presented in ppm 

V !GE~Houseiooic~U~pci~HaIf~M~ieiRcpo~)S and PiesCntalvjnsVOO3 Annual Monnormy Repon\Tables\1004155OTal~ios 
Page 1 of 1 



TABLE 6-1 
WATER COLUMN MONITORING 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 
(Results are presented in parts per million, pprn) 

Notes: 
1. Samples were collected by Blasland, Bouck & Lee. Inc. and submitted to Northeast Analytical, Inc. andlor Aquatec Biological Sciences, for analysis of 
filtered and unfiltered PCBs , total suspended solids (TSS), particulate organic carbon (POC), and chlorophyll (a). 
2. Sampling methods involved the collection of composite grab samples at each location, representative of three stations (25, 50, and 75 percent of the 
total river width at each location) at 50 percent of the total river depth at each station. 
3. NA - Not AnalyredlMeasured. 
4 ND - Analyte was not detected. The number in parentheses is the associated detection limit. 
5 AG - Aroclor 1260 is being reported as the best Aroclor match, The sample exhibits an altered PCB pattern. 

Page 1 of 1 
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TABLE 7-1 
POST-REMOVAL CAGED MUSSEL STUDY 

COMPARISON OF MEAN TOTAL AND MEAN LIPID-NORMALIZED PCB-CONCENTRATIONS '.* 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

Notes: 

mgikg - milligram per kilogram (ppm - parts per million) 
mglkg - lipid - Sample PCB divided by sample percent lipid times 100 and then averaged across samples (ppm - 
parts per million) 

ND - analyte was not detected (the detection limit is in parantheses) 

NA - not applicable 
1. Arithmetic mean concentrations for whole-body minus the shell mussel samples. 

2. Mussels were collected from a source population in the Connecticut R. used previously by the USEPA. 

- -  - - -  
'ild- 
allzed 

I U L ~ I  r ~ e  :B' 
Sample Perlod Location # ~ a r n ~ l e s ~  Lipid I%) (mglkg) I [mgkg-lipid) 

Control' 0.47 NO (4J.055) NA 

3. Each whole-body composite sample consisted of four mussels, except where noted. 

4. Total PCBs are based on the quantification of Aroclor concentrations, 

5. Mean total PCB and lipid-normalized PCB concentrations reported on a wet-weight basis. 

a. Both whole-boi?y composite samp!es consisted of six mussels each. 

b. One whole-body composite sample consisted of three mussels. 

c. Both whole-body composite samples consisted of three mussels each. 

d. One whole-body composite sample consisted of three mussels. Another whole-body composite sample 

I 
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2 -Week 
Newejl St. 
Lyman St. 
Dawes Ave. 

5 -Week 
Newell st? 
Lyman St. 

4 
4 
4 

4 
4 

Dawes A*. I 4 0.31 

0.32 
N A 
0.29 

6 -Week 
Hewell St." 
Lyman St. 
Dawes Ave. 

0.43 I 
0.42 
0.45 

0.39 
0.31 

2 
0 
4 

0.44 1 142 

9 -Week 
Newell St. 
Lyman St. 
Dawes Ave.' 

0,079 
0.20 
0.41 

0.13 
0.21 

I l  - W ~ e k  
Newell St. 4 0.54 
Lyman St. 4 0.61 
Dawes Ave. 2 0.66 0.50 -- 

43 -Week 
Newell St. 4 0.45 0.11 24 
Lyman St. 4 0.38 0.25 65 
Oawes Ave. 2 0.34 0.43 126 

0.16 
N A 
0.53 

0.14 
0.34 
0.59 

18 
49 
90 

34 
67 

53 
N A 
3 82 

- 
4 
4 

40 
63 
124 

0.41 
0.54 I J  0.49 



TABLE 8-1 
SUMMARY OF FUTURE POST-CONSTRUCTION MONITORING ACTIVITIES' 

2003 ANNUAL MONITORING REPORT 
UPPER 112-MILE REACH OF THE HOUSATONIC RIVER 

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS 

Notes: 
I. Please refer to the Removal Action Work Plan - Upper 112-Mile Reach of Housatonic River (Upper 112-Mile Work Plan; BBL, August 1999) for additional details. 
2. EPA and EOEA shall be notified at least one week prior lo conducting monitoring activities. 

EPA contact is Dean Tagliaferro: (413) 236-0969 
EOEA contact is Dale Young: (413) 447-9771 
GE contact is Andy Silfer: (413) 494-3561 

3. To consolidate sampling efforts, GE has proposed that 5-year monitoring for all isolation layer locations be performed in 2007. 
4. GE will conduct three rounds of periodic sampling of the restored sedimenis at five-year intervals, beginning five-years after completion of construction on the sediment 

removalireplacement activities. As indicated in the above table, the first sampling round will occur in 2007. The second and third round of sampling is anticipated to 
be performed in 201 1 and 2015. Sampling shall be performed in accordance with the Upper li2-Mile Work Plan. 

5. Unless otherwise indicated by GE, AMEC will be responsible for the coordination and performance of monitoring associated with the restored bank vegetation. 

CAP-MOM-I through CAP-MONd year 5-73 - 
layer at selsct locatlons along Ihe Upper If2-Mile Reach. 

Armor Stone Laver 

Aquatlc HabHat Enhancement Structures Year 2 Year 3 Year 4 Year 5 
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L 

-- 

Year 3 

Restored ~edlmente' - 

Restored Bank ~egetation' 

- 

Year 4 

Planring Areas t ,2, 3.4A. and 5 - Year 5 -- Year 7 - 
Plantlng Areas 4&, 6, 7, 8, BA, 9, 9A, 10, 

Year - 
11, and 17A Year 5 - Year 7 -- 

- 

Water Column Monttoring Year 2 Year 3 Year 4 Year 5 - 

Cleared and Restored Bank Soll Areas 

Year 5 

Year 5 Year 2 

- 
- 

Year 

- 

Consists of 2 visits durlng each of the fitst hree years afier prantlng, and 
an annual visit during the fifth and seventh years after planting. In each of 
lhe first three years, visits are conducted in the lab spring after the first 
leaf Rush (MaylJune) and in the summer (JulyfAugust). Tha single visit in 
the fifth and seventh year will be conducted In the summer (JulylAugust). 

Consists of sampling performed three times annually (hlgh flow, storm 
Row, and low flow) for the first five years at the Newell and Lyman Sheet 
sampling lomtlons. 

- - 

flow condition ou an annual basis for flve years. 

Sampling to consist of 39 grab samples, collected at the I w t l o n s  
identified in the Upper 112-Mile Work Plan. See note 3 for additional 
Inlomation. 

Visual ~nspection of the cleared and restored bank areas for signs of 
erosion after each storm and high-water event (I.e., a flow of 440 cfs or 
greater) on a semi-annual basis during the first year and on an annual 
basis in years 2 through 5. 

- - 



Figures 

BLASLAND, BOUCI< & LEE, INC 
e n g i n e e r s  & s c i e n t i s t s  















Attachments 

BLASLAND, BOUCK & LEE, INC. 
e n g r n e e r s  81 s c l e n t l s t s  



Attachment A 

Previously Submitted Trip Reports 

BBL 
BLASLAND, BOUCI( & LEE. INC 
e n g i n e e r s  & s c i e n t t s t s  



Corporare Env~ronmental Programs 
Genera/ Electflc Company 

June 24,2003 100 Wood\awn Avenue PiRsi~eld, M,4 OIMJ 

Dean Tagliaferro 
On-Scene Coordinator 
U.S. Envlromental Protection Agency 
c/o Weston Environmental Engineering 
One Lyman Street 
Pinsfield, MA 0 120 1 

Re: GE Pittsfiel~ousatonic River Site 
Upper %-Mile Reach Removal Action (GECD800) 
Bank Erosion Inspection (Spring 2003) 

Dear Mr. Tagliaferro: 

Consistent with requirements set forth in the final Removal Action Work Plan - Upper %-Mile 
Reach ofHousatonic River (Work Plan) (Blasland, Bouck & Lee, Inc. [BBL], August 1999), GE 
has performed monitoring acti-vities for the restored banks of the Upper % Mile Reach to assess 
both the cleared and restored areas for evidence of erosion. This monitoring event (spring 2003) 
occuned on May 29, 2002 with representatives of the U.S. Environmental Protection Agency 
(EPA) and the US Army Corps of Ensneers (USACE) and BBL. The following people 
performed the inspection: 

Dean Tagliaferro, EPA; 
* Charlie Marney, USACE; 
* Mark Gravelding, BBL; and 

Bruce Eulian, BBL. 

Based on discussions with EPA and USACE, this trip report has been prepared following the 
spring 2003 bank erosion monitoring event to allow for response activities to be performed within 
a reasonable time period after completion of the bank monitoring event. During the bank 
monitoring event hvo areas were identified with evidence of measurable erosion and one other 
impacted area requiring further action due to settlement or movement of rip rap. These three 
areas are shown on Exhibit A. In addition, in accordance with requirements of the Work Plan, 
GE must also identify, to the extent practicable, the cause of erosion, evaluate the source, 
dispersal, and quantity of eroded soil in the River, and where necessary and feasible, develop 
proposed measures for removal of the eroded material from the river. This evaluation and GE's 
proposed measures to replacehestore the eroded areas to the previous restoration conditions and 
to reduce the potential for future erosion (if appropriate) are provided below. 

Areas with Measurable Erosion 

During the May 29, 2003 bank inspection, a measurable loss of bank soil was noted at 
two areas. These areas are identified as Area I and Area 2 on Figure land are shown in 
Photos 1, 2, and 3. Descriptions of the areas, along with the proposed response action, 
are presented below and summarized in Table 1 



Dean Tagliaferro 
June 24,2003 

Page 2 

Area I - Less than 0.5 cubic yards (cy) of soil appears to have eroded into the River from 
the northern bank area approximately 300 feet downstream of Building 68 (see Figure l I  
Photos 1 and 2). The source of eroded material was clean bacMll from within the bank 
removal area near the top of the bank. The cause of erosion appears to be haybales 
placed on the storm drain grate above this area that apparently impeded and backed up 
the surface drainage causing it to discharge over the bank. No evidence of eroded soil 
was observed in the adjacent River and, therefore, no removal activities are planned at 
this location. To reduce potential for future erosion in this area, the haybales were 
removed from directly over the storm drain grate. It is not anticipated that additional 
erosion wiH occur after removal of the haybales. The bank will be restored by placing 
additional topsoil and seed in the upper bank area (Photo 1) and placing additional rip rap 
downstream of the headwall (Photo 2). 

Area 3 - Less than 1 cy of soil appears to have eroded into the River from the southern 
bank area in the Newel1 Street ParEung Lot Area within swaIe No. 11 area (see Figure 1, 
Photo 3). The source of eroded material was clean backfill from within the bank removal 
area along both sides of the swale. The cause of erosion appears to be settlement of the 
rip rap and soil in the center portion of the swale exposing the sides of the swale. No 
evidence of eroded soil was observed in the adjacent River and, therefore, no removal 
activities are planned at this location. To reduce potential for future erosion in this area, 
additional rip rap will be placed along both sides of the swale. In addition, haybales will 
be placed at the head of the swale to reduce water velocities entering the swale. 

Other Impacted Areas 

During the May 22, 2002 bank inspection, one other impacted area was noted in the 
Newel1 Street Parlung Lot area within Swale No. 19 (middle swale) where some 
movement of rip rap had occurred. This area is identified as Area 3 on Figure 1 and 
shoun in Photo 4. This area will be addressed by placing additional rip rap in the swale 
(see Table 1). 

After completion of the above activities, GE will continue to conduct inspections in accordance 
with the requirements of the work plan which includes a second inspection to be performed in 
summer 2003 and annual inspections to be performed in 2004 through 2007. If signs of erosion 
are observed during these inspections, GE will propose measures to address the areas and 
minimize future erosion. 



Dean Tagliaferro 
June 24,2003 

Page 3 

Please contact me if you have any questions. 

Sincerely, 

&& J* *h/hp 

Andrew T. Silfer, P.E. - 
GE Project Coordinator 

Attachments 

cc: T. Angus, MDEP 
R. Bel ,  DEP 
J. Bieke, Shea & Gardner* 
M. Carroll, GE 
T. Conway, EPA* 
Mayor Hathaway, City of Pittsfield 
C. Fredette, CDEP 
R. Goff, USACE* 
M. Gravelding, BBL* 
S. Gutter, Sidley, Austin, Brown & Wood* 
N. Inglis, EPA* 
S. Messur, BBL* 
K.C. Mitkevicius, USACE* 
I>. Young, EOEA* 
B. Olson, EPA* 
S. Steenstrup: DEP* 
D. Jarnros, Weston* 
A. Weinberg, DEP 
Public Information Repositories* 

(* with attachments) 



Table I 

General Electric Company - Pittsfield Massachusetts 
112-Mile Reach Removal Action Monitoring 

Spring 2003 Bank lns~ection Summary 

ackfill area. No evidence of eroded soil in river. 

rea/Swale No. 1 4 

Key: 
CY = ci~bic yard 
SY = square yard 
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Corporate En~,~ronmental Programs 
General tiectric Coir~paili 
700 Wooala~vn Ai.enue i"rrsf!eid, Al-10120! 

July 25,2003 

Mr. Dean Tagliaferro 
US Environn~ental Protection Agency 
c/o Roy Weston, Tnc. 
One Lyman Street 
Pittsfield. MA 0 120 1 

Re: Trip Report - May 2003 Vegetation Monitoring (GECD800) 

Dear Mr. Tagliaf'erro: 

Enclosed please find a memorandum representing the trip report for the May 2003 vegetation monitoring 
visit for the restored banks of the Upper % Mile Reach of the Housatonic fiver. 

Please call me with any questions. 

Yours truly, 

& 7f q & / i d G  
Andrew T. Silfer, P.E. 
GE Project Coordinator 

ATSIdrnn 
Attachment 

cc: T. Angus. MDEP 
R. Bell, MDEP 
J. Bieke, Esquire, Shea 22 Gardner * 
h4. Carroll, GE 
T. Conway, EPA * 
C. Fredette, CDEP 
R. Goff, USACE * 
M. Gravelding, BBL * 
Mayor Hathaway, City of Pittsfield 
H. Inglis, EPA * 
D. Jamros, Weston * 
S. Messur, BBL * 
K. C. hjitkevicius, USACE * 
D. Young, ML4 EOEA * 
B. Olson, EPA * 
S .  Steenstrup, MDEP * 
A. Weinberg, DEP 
Public Infornlation Repositories * 

(* with attachments) 



MEMORANDUM 

TO: Andrew Silfer, P.E. 
General Electric 

FM: Charles R. Harman, P.W.S. 
AMEC Earth & Environmental 

Cc:  Mark Gravelding, P.E. 
Blasland, Bouck & Lee, Inc. 

SUBJ: Trip Report; 
May 2003 Monitoring Visit 
First 5/2 Mile Restoration Project, Housatonic River 
Pittsfield, Massachusetts 

DATE: July 25,2003 

As outlined in Section 9.2 of the Removal Action Wbrk Plan - Upper % Mile Reach of 
Housatonic River (BB&L, 1999), habitat restoration activities were implemented in those areas 
where bank soils were excavated as part of the removal action and in areas that were cleared to 
allow access for the removal activities. 'The ecorestoration techniques outlined in the work plan 
are intended to restore the vegetative community in those disturbed riparian areas to a functional 
value that exceeds that of the riparian habitat prior to the removal action. 

As part of the habitat restoration process and specified in Section 11.6.2 of the Removal Action 
Work Plan - Upper '/r Mile Reach of Housatonic River (BB&L, 1999), GE agreed to monitor 
those areas that were restored to ensure the success and biological integrity of the intended 
vegetative community. The monitoring program consists of two visits during each of the first 
three years after planting, and an annual visit to be conducted during the fifth year and seventh 
year after planting. In each of the first three years after planting, visits are conducted in the late 
spring after the first leaf flush (May/June) and in the summer (July/August) to assess plant 
survival. The single visit in the fifth year and seventh year afier planting w ~ l l  be conducted in 
the summer (July/August). In the event of a significant loss of plantings (greater than 1/4 acre), 
the timing for monitoring will be restarted following actions to replant the lost trees or shrubs 
(except in the case where a third party is responsible for growth failure). 

An annual summary monitoring report is required to prepared documenting the results of that 
year's monitoring visits and the conditions of the restored areas within the Upper %-Mile Reach. 
That report is to be submitted to the U.S. Environmental Protection Agency by December 15 of 
that year. Additionally, a trip report sumarizing the findings of each monitoring visit is to be 
submitted following the completion of each monitoring visit. 
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Revised May 2003 Trip Report Page 2 
First '/Z Mite Restoration Project 
July 25,2003 

This trip report is filed for the monitoring visit that was conducted on May 28 and 29, 2003. The 
results of the visit are detailed in the attached tables. 

1. Charles Harman of AMEC conducted the monitoring visit for GE and Tom O'Brien 
was present for the MU3 Trustees. Chris Frank of C. L. Frank &r, Associates 
accompanied the monitoring party as the certified arborist. 

2. All areas that were planted as part of the streambank restoration were included in 
this monitoring event. Remedial actions have been completed. During the 
monitoring survey, planting areas 6, 6A, 7, 8A were inspected as one contiguous 
unit, as were planting areas 8, 9, 9A, 11, 11A. All other planting areas were 
surveyed as distinct units. 

3. This is the beginning of the third year of monitoring for planting areas 1, 2, 3, 4A, 
and 5.  This is the beginning of the second year of monitoring for planting areas 4B, 
10, composite planting area 6, 6A, 7, 8A, and composite planting area 8, 9, 9A, 11, 
11A. This is the first year of monitoring for planting areas 12, 13, 14, 15, 16, and 

4. The specific results of the monitoring visit are presented in the attached tables. 

5.  For canopy species, the only areas that did not meet the performance criteria were 
planting area 1, area 2, and area 4A. GE will review the results of the monitoring 
event that is planned for August 2003 and will implement any planting in the fall 
2003 that is needed to meet the performance standards. 

6. Protective screens were placed around the canopy specimens in the fall of 2001. 
These screens continue to provide good protection from herbivorous animals. Some 
maintenance is required to stabilize some of the screens. This action was to be 
undertaken by C.L. Frank & Associates prior to the August inspection. 

7. For understory species, the only areas that did not meet the performance criteria 
were planting areas 1, 3, 4A, 4B and 5.  The losses appear to be the result of 
herbivorous activities and a prolonged severe winter. GE will review the results of 
the monitoring event that is planned for August 2003 and will implement any 
planting in the fall 2003 that is needed to meet the performance standards. 

8. Red-osier dogwoods were thin in some spots and appeared to have been impacted by 
herbivorous actions. GE will monitor the condition of the red-osier dogwoods in 
August 2002 and determine if any additional corrective actions are needed. Red- 
osier dogwoods will grow prolifically and the August event should indicate whether 
the plants have recovered from both the effects of winter and the effects of 
herbivory. If additional plantings are required to meet the performance standards, 
they will be performed in the fall. It is noted that thin performance in May followed 
by observations of strong growth in August has been the pattern of observation for 
the first hvo years of the monitoring program. 
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Revised hlay 2003 Trip Report 
First % hifile Restoration Project 
July 25,2003 

Page 3 

9. Grapevines showed improved survival over the 2002 monitoring visits. In some 
areas (planting area 4B), extensive patches of native grapevine are developing. 

10. In most areas, herbaceous cover was slightly less than the required performance 
standard in all areas. No significant bare areas or patches (i.e., areas greater than 15- 
20 square feet) were observed in any of the planting areas. GE will monitor the 
condition of the herbaceous cover during the August monitoring event and if any 
further corrective action is needed, it will be conducted following the August 
monitoring event. 

11. The presence of invasive plant species has been significantly reduced from last year. 
Locations of invasive plant species were identified and noted by C. L. Frank & 
Associates for further action in the near term. Invasive control activities are on 
going and being perfomed along the banks of the entire First % Mile Reach. 

The next monitoring visit is tentatively scheduled for August 26 - 2 7,2003. 

V:\GE_Housatonic_Upper-Halff MileReports and PresentationsUlay 2003 Trip Reporti5753 1550.doc 



TABLE I 

RESULTS OF CANOPY MONITORING SURVEYS 

lct 00 
t n r  nn 

Page P 
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TABLE l 

RESULTS OF CANOPY MONITORING SURVEYS 

Notes on Canopy Surveys: 

a. The stressed specimens were boxelder ( 5 )  and cottonwood (2). 
b. Black willow and silver maple were significantly underrepresented in the count. Only 2 black willows and 7 silver niaples were 

identified. 
c. Resprouted species that were cut during remedial activities included eastern cottonwood, boxelder, black cherry (Prurzus scrotina), 

American elm (Ulmtrs unzericafza), black willow, and red oak (Quercus rubru). 
d. Black willow and silver maple were significantly underrepresented in the count. Only 1 black willow and 10 silver maples were 

identified. 
e. Resprouted species that were cut during remedial activities included eastern cottonwood, boxeldcr, red oak and black cherry. 
f. No black willow or silver maples were noted. Herbivory is probably the result of the loss. 
g. Black willow and silver maple were significantly underrepresented in the count. Only 5 black willow and 10 silver maples were 

identified. 

Page 2 
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TABLE 1 

RES'CJLTS OF CANOPY MONITORING SURVEYS 

11. Resprouted species that were cut during remedial activities included eastern cottonwood, boxelder, black cherry, Arnerican elm, black 
willow, red oak, and shagbark hickory (Carya ovutcz). 

i. Joint GEITrustee monitoring event. 
j. Cottonwood and boxelder are the doininant species surviving in this area. 
k. Resprout species include black cherry, A~nericai~ elm, red oak, green ash (Fraxirzus perz~zsylvai~icn), speckled alder (Al~zus rugosa), 

bigtooth aspen (Popzilus grnndiderztata). 
1.  Resprout species in this area include American elm, green ash, red oak, white willow (Salix alha). 
m. Resprout species in this area include red oak and American elm. 
n. Resprout observed species include black cherry and American elm. 
o. Only other resprout species was black cherry, 
p. Only other resprout species was American elm. 

Page 3 
V:\GE-Mousatonic-Upper-Half-Miie\Reports and Presentations\htay 2003 Trip Report\S73ISSOTables.doc 

(513 11200 1 through 5/28/2003) 



TABLE 2 

RESULTS OF UNDERSTORY MONITORING SURVEYS 
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TABLE 2 

RESULTS OF UNDERSTORY MONITORING SURVEYS 

Date 

8,9,9A, 11 , l  lA Oct 01 7 3 58 58 0 5 8 0 0 

12 MayiOct 02 73 58 65 3 68 0 +10 

13 MayIOct 02 73 58 65 1 66 0 +8 

14 Oct 02 146 117 154 3 1 157 1 0 1-40 li 
15 I May 02 --- I --- - -- I --- --- --- --- 
16 Oct 02 --- --- --- --- --- --- --- 

Notes on the Understory Surveys: 

a. No understory speciinens were planted in this area. 
b. 54 understory specimens were originally planted in May 2000. An additional 18 were planted in October 2000. 
c. Overall survival of the understory species is skewed towards the plot located in the western end of Area 1. There is very good survival in 

that plot and very poor survival in the plot located in the eastern end of Area 1. 
d. In general, serviceberry had the poorest survival and tended to be that species with the greatest demonstrated stress. 
e. Joint CE/Trustee monitoring event. 
f. In general, winterberry hollies appeared to have begun sprouting and putting on leaves when they were hit with frost. Stress appeared to 

be cold induced, Also, serviceberries that were stressed in 2001 appeared to be a very good condition. 
g. One shrub clump was moved from Area 10 to Area 11 at the request of the trustees 
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TABLE 3 

RESULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 

4 loot on center 

- - - -  

Oct OC 

- 
.st 100' - 
Second 1( 

sel 
May Of 

10 foot se 
10' - 20 fc 
ction ona luw- ( m r u a q  

May O( 
May 01 

tern 5Q', 1 

rts left la51 

parse wes 
> speeime. 

Partial 

Partial) second II 
uuu r v w  (Partial) 

Partiall 

ction , ..-. - *Ar  

May 01 

Roy 
2 
First l o  

nnl inn 

Page 6 
V:\GE-Wousatonic-Upper-HalffMile\Reports and PresentationsU\Iay 2003 Trip ReportU731550Tahles.d~ 



TABLE 3 

RESULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 
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TABLE 3 

IWSULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 
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TABLE 3 

lUCSULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 

Date Planted 

Oct 01 

Quantity 
Required 

Target 
Perfor~nance 

Standard 
= - 

2 4 foot on center 

First 100' - Topped at 60 to 
100' interval 

Seco~ld 100' - Plants all 
present, but indications of 

herbivory 
Third 100' - Missing plants at 

21 1 and 285 foot points 

Fourth 100' 
Fifth 100' 
Sixth 100' 

Notes 

First 100' 

JuneiOct 0 1 89 7 1 --- Second 100' 
Third 100' 

d 

Fourth 100' 
First 100' 

Oct 01 82 66 --- Second 100' 
Third 100' 

e 

Fourth 100' 
MayJOct 02 First 100' 

--- Second 100' - 1 dead plant / at 194' and 1 at 198' 
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TABLE 3 

RESULTS OF mU-OSIER DOGWOOD MONI'I'ORING SURVEYS 

Notes on Red-Osier Dogwood Surveys: 

a. Based on discussions with the Trustees during the 8/23/2001 monitoring event, it was agreed that individual counts of red-osier dogwood 
would not be made. Instead, based on visual observation, it would be identified which parts of the bank did not meet the original planting 
scheme of one plant every 4 feet. If that measure were not met, then remedial plantings would be utilized to establish the red-osier 
dogwood to that required density. 

b. No red-osier dogwoods were planted in this area. 
c. Joint GE/Trustee monitoring event. 
d. In this sequence of areas, 57 red-osier dogwoods were planted in Area 6 and 32 red-osier dogwood were planted in  Area 8A, none were 

planted in Areas GA and 8A. 
e. In this sequence of areas, 6 red-osier dogwoods were planted in Area 8, 32 red-osier dogwood were planted in Area 9A, 14 red-osier 

dogwoods were planted in Area 1 1, and 30 red-osier dogwoods were planted in Area 1 1A. 
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TABLE 4 

RESULTS OF GRAPE VINE MONITORING SURVEYS 

May 00 

Junt 01 
Oct 01 
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'I-ABLE 4 

RESULTS OF GRAPE VINE MONITORING SURVEYS 

Notes on Crape Vine Surveys: 

a. Joint GEiTruslee moi~itori~lg event 
b. Due to limitations in stock, this area has not been planted wit11 grape vine as scheduled. 
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TABLE 5 

RESULTS OF I'IERBACEOUS GliOUNDCOVER MONITORING SURVEYS 

General Monitoring Results 
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TABLE 5 

RESULTS OF HERBACEOUS GROUNDCOVER MONlTORlNG SURVEYS 
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TABLE 5 

RESULTS OF HERBACEOUS GROUNDCOVER MONITORING SUIiVEYS 
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TABLE 5 

RESULTS OF HERBACEOUS GROUNDCOVER MONITORING SURVEYS 

Conln~erlts 

Second 100' -95% coverage 

Notes on Herbaceous Coverage Surveys: 

a. Joint GEiTrustee monitoring event. 
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TABLE 6 

RESULTS OF lNVASIVE SPECIES MONITORING SURVEYS 

(Percent Invasives) Primary Observed lnvasive Species 
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TABLE 6 

RESUIATS OF INVASIVE SPECIES MONITORING SURVEYS 

Monitnrlng Results 
(Percent Invasives) Primary Obacrvcd Invasive Species 
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TABLE 6 

RESULTS OF lNVAS1VE SPECIES MONITORING SURVEYS 

Primary Observed Irlvasive Species 

Third 100' <5% 
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TABLE 6 

RESULTS OF INVASIVE SPECIES MONITORING SURWYS 

Primary Observed Invasive Species 
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Corporate Environmental Programs 
General Elect:ic Co~npani. 
I00 VVoodlawn kijenue, P!ttsfieid &?A 01201 

No-vember 24,2003 

Mr. Dean Tagliaferro 
US Environmental Protection Agency 
c/o Roy Weston, Inc. 
One Lyman Street 
Pittsfield, M-4 01201 

Re: Trip Report - September 2003 Vegetation Monitoring (GECDSOO) 

Dear Mr. Tagliaferro: 

Enclosed please find a memorandum representing the trip report for the September 2003 vegetation 
monitoring visit for the restored banks of the Upper '/2 Mile Reach of the Housatonic River. 

Please call me with any questions. 

Yours truly, 

Andrew T. Silfer, P.E. 
GE Project Coordinator 

,4TS/dmn 
Attachment 
cc: T. Angus, MDEP 

R. Bell, DEP 
J. Bieke, Shea Sr. Gardner 
M. Carroll, GE 
T. Conway, EPA 
Mayor Hathaway, City of Pittsfield 
S. Peterson, CDEP 
R. Goff, USACE 
M. Gravelding, BBL 
H. Inglis, EPA 
S. Messur, BBL 
K.C. Mitkevicius, LJSACE 
D. Young, EOEA 
B. Olson, EPA 
S. Steenstrup, DEP 
D. Jamros, Weston 
A. Symington, DEP 
Public Information Repositories 
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TO: 

FM: 

CC: 

SUBJ 

MEMORANDUM 

Andrew Silfer, P.E 
General Electric 

Charles R. Hannan, P.W.S. 
AMEC Earth & Environmental 

Mark Gravelding, P.E. 
Blasland, Bouck & Lee, Inc. 

Final Trip Report; 
Sept 2003 Monitoring Visit 
First ?4 Mile Restoration Project, Housatonic River 
Pittsfield, Massachusetts 

DATE: November 24,2003 

As outlined in Section 9.2 of the Removal Action Work Plan - Upper K Mile Reach of 
Housatonic River (BB&L, 1999), habitat restoration activities were implemented in those areas 
where bank soils were excavated as part of the removal action and in areas that were cleared to 
al"low access for the removal activities. The ecorestoration techniques outlined in the work plan 
are intended to restore the vegetative community in those disturbed riparian areas to a functional 
value that exceeds that of the riparian habitat prior to the removal action. 

As part of the habitat restoration process and specified in Section 11.6.2 of the Removal Action 
Pork Plan - Upper % Mile Reach ofHousatonie River (BB&L, 1999), CE agreed to monitor 
those areas that were restored to ensure the success and biological integrity of the intended 
vegetative community. The monitoring program consists of two visits during each of the first 
three years after planting, and an annual visit to be conducted during the fifth year and seventh 
year after planting. In each of the first three years after planting, visits are conducted in the late 
spring after the first leaf flush (MayiJune) and in the summer (JulyiAugust) to assess plant 
survival. The single visit in the fifth year and seventh year after planting will be conducted in 
the summer (JulyiAugust). In the event of a significant loss of plantings (greater than 114 acre), 
the timing for monitoring will be restarted following actions to replant the lost trees or shrubs 
(except in the case where a third party is responsible for growth failure). 

An annual summary monitoring report is required to prepared documenting the results of that 
year's monitoring visits and the conditions of the restored areas within the Upper %-Mile Reach. 
That report is to be submitted to the U.S. Environmental Protection Agency by January 31 of the 
following year. Additionally, a trip report summarizing the findings of each monitoring visit is 
to be submitted following the completion of each monitoring visit. 
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September 2003 Final Trip Report 
First '/Z &file Restoration Project 
November 24,2003 

Page 2 

In addition to the vegetative survey, monitoring inspections of the aquatic habitat structures and 
the condition of the armor stone layer were conducted. The inspection of the aquatic habitat 
structures consisted of a walking survey to physically observe the condition of each of the 
structures and the inspection of the armor stone layer consisted of visual observations for 
evidence of erosion. 

This trip report is filed for the monitoring visit that was conducted on September 10, 11, and 12, 
2003. As noted above, the summer monitoring visit was originally planned for the July/August 
timeframe. However, due to travel conflicts with USEPA's contractor, Woodlot Alternatives, 
the visit was postponed until September. Both GE and the USEPA contractor agreed that the 
surnmer monitoring results would not oe affected by conducting the site visit in early September 
rather than late August. The USEPA and the Trustees were apprised of the need for the schedule 
change and approved the modification of the timing. The results of the visit are detailed in the 
attached tables. 

1. Charles Warman of AMEC conducted the monitoring visit for GE. Michael 
Cheiminski from Woodlot Alternatives was present representing the USEPA during 
the aquatic habitat structures survey conducted on September 10, 2003. Bill Stack 
from Woodlot Alternatives was present representing the USEPA during the 
streambank vegetation monitoring survey conducted on September 11 and 12, 2003. 
Chris Frank of C. L. Frank & Associates accompanied the streambank monitoring 
party as the certified arborist. 

The structures installed within the Housatonic River for aquatic habitat enhancement 
were assessed by walking the length of the first ?4 mile and visually examining each 
of the aquatic habitat structures. The majority o f  the structures were performing the 
functions of habitat eenhancement =d evidence of erosion of the amor  stone layer 
was not observed. One of the boulders next to the island in Cell C is almost entirely 
under sediment. However, there is little option for correcting that, and the placement 
of the boulder in the downstream wash of other boulders would only result in further 
sedimentation. Other than that, all of the aquatic structures looked in good shape 
and were providing habitat enhancement functions. Continued monitoring of the 
aquatic habitat is recommended to assure that target restoration objectives are 
achieved. 

3. It did appear that the USEPA's damming of the river downstream at the Elm Street 
Bridge is resulting in an upstream ponding effect, as the water was definitely higher 
in the dov~nstream reaches of the river than noted in past years. _It did make finding 
the structures in that area difficult. The result of the high water was that the habitat 
structures in the lower reach of the first ?4 mile were not necessarily performing the 
intended functions of providing breakwaters in the river current, however, when the 
river elevation is returned to a more normal level it is anticipated that the structures 
will fimction as designed. 

4. This monitoring event examined all planting areas that were scheduled to be 
addressed as part of the streambank restoration. During the monitoring survey, 
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September 2003 Final Trip Report Page 3 
First % Mile Restoration Project 
November 24,2003 

planting areas 6, 6A, 7, 8A were inspected as one contiguous unit, as were planting 
areas 8, 9, 9A, 1 1, 11A. All other planting areas were surveyed as distinct units. 

5. T h s  is the beginning of the thrd year of monitoring for planting areas 1, 2, 3, 4A, 
and 5.  This is the beginning of the second year of monitoring for planting areas 4B, 
10, composite planting area 6, 6A, 7, 8A, and composite planting area 8, 9, 9A, 11, 
1 IA. Tks  is the first year of monitoring for planting areas 12, 13, 14, 15, 16, and 
17. 

6. The specific results of the monitoring visit are presented in the attached tables. 

7. Older planting areas, such as planting area 1, show a good establishment of the 
planting species. The box elders in particular have increased in size to 15 to 20 feet 
in height, with strong growth in other planting canopy and subcanopy specimens. 
There is a distinct difference between those planting areas that are three years old, 
versus two years, versus one year. 

8. For canopy species, the only areas that did not meet the performance criteria were 
planting area 2, area 4A, and area 5. GE implemented remedial activities to correct 
the variances (e.g., planting of canopy specimens) in October 2003. Box elders were 
planted to raise the number of plants in planting areas with variances to a 90% 
survival rate. The following number of plants were installed: 

Planting area 2 30 canopy specimens 
Planting area 4a 33 canopy specimens 
Planting area 5 10 canopy specimens 

9. Tree wire cages were placed around the canopy specimens in the fall of 2001. These 
cages continue to provide good protection fi-om herbivorous animals. Ongoing 
maintenance by C.L. Frank & Associates has been required to stabilize some of the 
cages. 

10. The planting areas with negative variances in the understory (does not meet the 
perfonnance standard) were planting areas 1, 3,4A, 4B, 5, the composite group of 8, 
9, 9A, 1 1, and 1 1 ; and area 12. Planting areas 3, 4A, and 12 only needed 4 s h b s  
each to come up to the perfonnance standard. GE implemented remedial activities 
to correct the variances (e.g., planting of understory specimens) in October 2003. 
Silky dogwoods were planted to raise the number of plants in planting areas with 
variances to a 90% survival rate. The follo\ving number of plants were installed: 

Planting area 1 36 understory specimens 
Planting area 3 12 understory specimens 
Planting area 4a 12 understory specimens 
Planting area 4b 34 understory specimens 
Planting area 5 2 1 understory specimens 
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Planting area 11 19 understory specimens 
Planting area 12 12 understory specimens 

I I. Red-osier dogwoods were thin in some spots and appeared to have been impacted by 
herbivorous actions. Only planting areas 1 and 12 did not meet the performance 
standard. One plant is needed to address the variance in area 1 and 7 plants are 
necessary to address the variance in area 12. GE implemented remedial activities to 
correct the variances (e.g., planting of red-osier dogwood) in October 2003. Red- 
osier dogwoods were planted to raise the number of plants in planting areas with 
variances to a 90% survival rate. The following number of plants were installed: 

Planting area 1 9 red-osier dogwood specimens 
Planting area 12 13 red-osier dogwood 

12. There are only two patches of planted grapevine that can be compared between 2002 
and 2003 (i.e., planting areas 1 and 4B). Compared to the 2002 results, survivorship 
increased in planting area 1 and decreased in planting area 4B. In some areas, 
extensive patches of native grapevine are developing. Continued monitoring of the 
grape patches will occur to see if sufficient recruitment of wild grape vines continues 
to compensate for any lack of success with the planted grape vines. 

In most areas, herbaceous cover was slightly less than the required performance 
standard. No significant bare areas or patches (i.e., areas greater than 15-20 square 
feet) were observed in the planting areas, with the exception of planting areas 2, 3, 
4A, composite area 6, 6A, 7, 8A, and planting area 14. The areas that are bare 
appear to be that way as a result of poor soil. h heavy mulcWcompost/organic soil 
mixture has been placed over these areas at a thickness ranging from bvo to four 
inches (averaging about three inches). This material will act as a mechanism to 
increase the organic content in this soil and to allow for natural succession to 
increase the herbaceous community in these areas. These areas were not seeded due 
to the lateness in the year. It is believed that natural seeding in the spring will be a 
sufficient vector for reestablishing the herbaceous communities. The need for 
supplemental reseeding will be evaluated pending the completion of the summer 
monitoring activities in 2004. 

14. The presence of invasive plant species has been significantly reduced from last year. 
Locations of invasive plant species were identified and noted by C. L. Frank & 
Associates for hrther ac'tion in the near term. Invasive control activities are on 
going and being performed along the banks of the entire First % Mile Reach. 

The next monitoring visit is tentatively scheduled for May 2004. As per the monitoring 
schedule, planting areas 1, 2, 3, 4A, and 5 will not be quantitatively monitored in 2004. Instead, 
the next inspection to ascertain conformance with the performance criteria for these areas is 
July/August 2005. 
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TABLE 1 

RESULTS OF CANOPY MONITORING SURVEYS 
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TABLE 1 

RESXJLTS OF CANOPY MONITORING SURVEYS 
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TABLE 1 

RESULTS OF CANOPY MONITORING SURVEYS 

Notes on Canopy Surveys: 

a. The stressed specimens were boxelder (5) and cottonwood (2). 
b. Black willow and silver maple were significantly underrepresented in the count. Only 2 black willows and 7 silver maples were 

identified. 
c. Resprouted species that were cut during remedial activities included eastern cottonwood, boxelder, black cherry (Prurzus serotina), 

American e l n ~  (UZmus americana), black willow, and red oak (Quercus rubra). 
d. Black willow and silver maple were significantly underrepresented in the count. Only 1 black willow and 10 silver maples were 

identified. 
e, Resprouted species that were cut during remedial activities included eastern cottonwood, boxelder, red oak and black cherry, 
f. No black willow or silver maples were noted. Herbivory is probably the result of the loss. 
g. Black willow and silver maple were significantly underrepresented in the count. Only 5 black willow and 10 silver maples were 

identified. 
h. Resprouted species that were cut during remedial activities included eastern cottonwood, boxelder, black cherry, American elm, black 

willow, red oak, and shagbark hickory (Caya ovata). 
i. Joint GE/Trustee monitoring event. 
j. Cottonwood and boxelder are the dominant species surviving in this area. 
k. Resprout species include black cherry, American elm, red oak, green ash (Fraxinus pennsyivanica), speckled alder (Ainus rugosa), 

bigtooth aspen (Populus grandidentata). 
I. Resprout species in this area include American elm, green ash, red oak, white willow (Salix aiba). 
m. Resprout species in this area include red oak and American elm. 
n. Resprout observed species include black cherry and American elm. 
o. Only other resprout species was black cherry. 
p. Only other resprout species was American elm. 
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RESULTS OF UNDERSTORY MONITORLNG SURVEYS 
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TABLE 2 

RESULTS OF UNDERSTORY MONITORING SURVEYS 

Notes on the Understory Surveys: 

a. No understory specimens were planted in this area. 
b. 54 understory specimens were originally planted 111 May 2000. An additional 18 were planted in October 2000. 
c. Overall survival of the understory species is skewed towards the plot located in the western end of Area 1. There is very good suivival ill 

that plot and very poor survival in the plot located in the eastern end of Area 1. 
d. In general, serviceberry had the poorest survival and tended to be that species with the greatest demonstrated stress. 
e. Joint GEiTrustee monitoring event. 
f. In general, winterberry hollies appeared to have begun sprouting and putting on leaves when they were hit with frost. Stress appeared to 

be cold induced. Also, serviceberries that were stressed in 2001 appeared to be a very good condition. 
g. One shrub clunlp was moved &om Area 10 to Area 1 1 at the request of the trustees 
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TABLE 3 

RESULTS OF WD-OSER DOGWOOD MONITORING SURVEYS 

-First 
i.' .l. .: 

c -,A, 
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TABLE 3 

RESULTS OF RED-OSIER DOGWOOD MONITORJNG SVRWYS 
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RESULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 
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TABLE 3 

RESULTS OF RED-OSIER DOGWOOD MONITORING SVRWYS 

interval, and 8 1' to 85' interval; A total of 17 RO 
Second 100' - gaps at 117' to 

Sixtl1100' - Gap at 547' to 

A total of 4 RO 
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TABLE 3 

RESULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 

First 100' - Gap at 20' to 25';  dogwoods missing from 
Second 100' - Gap at 196' to planting area, does not 

Notes on Red-Osier Dogwood Surveys: 

a. Based on discussions with the Trustees during the 8/23/2001 monitoring event, it was agreed that individual counts of red-osier dogwood 
would not be made. Instead, based on visual observation, it would be identified which parts of the bank did not meet the original planting 
schenie of one plant every 4 feet. If that measure were not met, then remedial platings would be utilized to establish the red-osier 
dogwood to that required density. 

b. No red-osier dogwoods were planted in t h s  area. 
c. Joint GEiTrustee monitoring event. 
d. Tn this sequence of areas, 57 red-osier dogwoods were planted in Area 6 and 32 red-osier dogwood were planted in Area 8A, none were 

planted in Areas 6A and 8A. 
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TABLE 3 

RESULTS OF RED-OSIER DOGWOOD MONITORING SURVEYS 

e. In this sequence of areas, 6 red-osier dogwoods were planted in Area 8, 32 red-osier dogwood were planted in Area 9A, 14 red-osier 
dogwoods were planted in Area 11, and 30 red-osier dogwoods were planted in Area 11A. 
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TABLE 4 

RESULTS OF G U P E  VINE MONITORING SURVEYS 

Comments 

-- 5 , 
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TABLE 4 

RESULTS OF GRAPE VINE MOMTORING SURVEYS 

Date Date Quantity Comments 

4B June 0 1 

12 Oct 02 

14 Oct 02 

Notes on Grape Vine Surveys: 

a. Joint GEiTrustee monitoring event 
b. Due to limitations in stock, this area has not been planted with grape vine as scheduled. 
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TABLE 5 

RESmTS OF HERBACEOUS GROUMDCOWR MONITORING SURVEYS 

Fin 
Seco 
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TABLE 5 

RESULTS OF HERBACEOUS GROUNDCOVER MONITOWG SURVEYS 

Comments 

lack ofra 
in g area s 
In so carrc 

in and po 
hould be 
:ct rha pol 
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RESULTS OF HERBACEOUS GROUNDCOVER MONZTORING SURVEYS 
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TABLE 5 

RESULTS OF EERBACEOUS GROUNDCOVER MONITORING SURVEYS 

Comments 

Herbaceous cover shows improvement over previous 
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TABLE 5 

RESULTS OF AERBACXOZrS GROUNDCOVER MONITORING SURVEYS 

General Monitoring Results 
(Total Percent Herbaceous Coverage) Comments 

For some areas of herbaceous cover that are less than 
loo%, the areas had bare patches of soil that might be 
bare as a result of poor soil conditions; much of the 

First 100' -95% coverage 

Notes on Herbaceous Coverage Surveys: 
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TABLE 5 

RESULTS OF EERBACEOUS GROUNDCOVER MONITORING SURVEYS 

a. Joint GE/Trustee monitoring event. 
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TABLE 6 

RESULTS OF INVASIVE SPECIES MONITORING SURVEYS 

' . 
I '  
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TABLE 6 

RESULTS OF INVASIVE SPECIES MONITORING SURWYS 
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RESULTS OF INVASrVE SPECIES MONITORING SURVEYS 
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TABLE 6 

RESULTS OF INVASIW SPECIES MOMTORING SURVEYS 

Primary Obsened Invasive Species 

Second 100' <5% 
rhlcd 100' 4 3 %  

bittersweet and garlic mustard 
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TABLE 6 

RESULTS OF INVASIVE SPECIES MONITORING SURVEYS 

Primary Observed Invasive Species 
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October 23,2003 

Dean TagIiafeno 
On-Scene Coordinator 
U.S. Environmental Protection Agency 
C/O Weston Solutions 
One Lyman Street 
Pittsfield, MA 01201 

Re: GE Pittsfield~ousatonic River Site 
Upper %-Mile Reach Removal Action (GECD800) 
Bank Erosion Inspection (Summer 2003) 

Dear Mr. Tagliafeno: 

Consistent with requirements set forth in the final Removal Action Work Plan - Upper +;-Mile 
Reach of Housatonic River (Work Plan) (Blasland, Bouck &r Lee, Inc. [BBL], August 1999), GE 
has performed monitoring activities for the restored banks of the Upper % Mile Reach to assess 
both the cleared and restored areas for evidence of erosion. This monitoring event (summer 
2003) occurred on August 25, 2003 with representatives of the US Army Corps of Engineers 
(USACE) and BBL. The following people performed the inspection: 

Charlie Marney, USACE; 
Bruce Eulian, BBL. 

During the bank monitoring event no new areas were identified nith ekidence of measurable 
erosion or impacts due to settlement or movement of rip rap However, it was noted that the areas 
ident~fied in the spring 2003 inTpection (as documented in the June 24, 2003 trip report) had not 
yet been addressed. These repairs have subsequently been conlpleted with USACE overs~ght 

GE will continue to conduct inspections in accordance with the requirements of the work plan 
which includes annual inspections to be performed in 2004 through 2007. If s i p s  of erosion are 
observed during these inspections, GE will propose measures to address the areas and minimize 
future erosion. 

Please contact me ~f you have any questions. 

Sincerely, 

Andrew T.  Silfer, P.E. / 
GE Project Coordinator 

Attachments 
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Dean Tagliaferro 
October 23, 2003 

Page 2 

cc: T. Angus, MDEP 
R. Bell, DEP 
J. Rieke, Shea & Gardner 
M. Carroll, GE 
T. Conway, EPA 
Mayor Hathaway, City of Pittsfield 
S. Peterson, CDEP 
R. Goff, USACE 
M. Gravelding, BBL 
H. Inglis, EPA 
S. Messur, BBL 
K.C. Mitkevicius, USACE 
D. Young, EOEA 
B. Olson, EPA 
S. Steenstnip, DEP 
D. Jarnros, Weston 
A. Symington, DEP 
Public Information Repositories 
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Photographic Logs 
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Standard Operating Procedure for Riverbank Vegetation 

The General Electric Coinpaily (GE) and the Massacltusetts NRD Trustees (NRD Trustees) agreed to an 
approach to the restored bank vegetation monitoring methodology for the Upper %-Mile Reach of the 
Housatonic River that was utilized in 2001 and refined for use in 2002. From these earlier monitoring 
methodologies a detailed approach to the monitoring progranl was created and utilized in 2003 as described 
below. 

I .  The monitoring team is to include represe~~tatives of GE and representatives of NRD Trustees. The team 
will asseinble at the onsite construction trailer, or similar ceiltral location, on tile day of the inspection in 
order to coordinate activities and cover any issues. 

The stem count is to be performed; and data recorded, by GE. The representative for the NRD Trustees 
will observe to ensure the accuracy of the count. Specifically. the NRD's Trustees representative will: 
ensure agreement over species identification, assist wit1 the determinatio~l of stressed species, assist with 
the identification of invasive plant species, assist wit11 the determination of percent herbaceous and 
invasive cover, and advise on other technical issues as required. The certified arborist will assist in the 
assessment of the apparent health and vigor of itlstalled plants. Copies of all data sheets will be provided 
to the NRD Trustee's representative at the conclusion of the tnonitoring event. The identification of all 
parties involved in an inspection event will be made in the results section of the report. 

3. In general, the planting areas will be inspected beginning with the furthest upstream on the north side of 
the Housatonic River (planting area I )  and will proceed downstream. Once the north side of the river 
has been inspected, the monitoring team will move to the most upstream planting area 011 the south side 
of the Housatonic River (planting area 5) and proceed downstream. 

4. If the inspection is being held in the spring, only planting areas planted up to tile fall of the previous year 
will be inspected. Sirnilarly, if the inspection is being held in the summer, only the planting areas 
planted up to the fall of the previous year will be inspected. 

5. As a means of streamlining the inspection process, at1 agreement was made between GE and the NRD 
Trustee's representative concluding that platitirtg areas 6, 6A, 7, and 8A would be inspected as a single 
unit and planting areas 8, 9, 9A, 1 1 ,  and 1 1A would be inspected as a single unit. A11 easily identifiable 
landmark \!as noted as the boundary between these trio composite areas. An easily identifiable 
landmark was also noted as the boundary between plant~ng areas 4A and 4B. 

6.  Where the tillear distance of the planting area exceeds 100 feet. the planting area will be divided into 
sections of 100 feet or shorter to increase the accuracq of the cou~lt. As of this date, that includes 
plantilzg areas I ,  4A, 4B. composite planting area 6, 6A, 7, and &A, and composite planting area 8. 9, 9A, 
11.  and 1IA. 

7. Where the riverbank .vtidth (slope length) is greater than 25 feet, and/or the density and height of 
vegetation obscures the obsewer's vision to clearly see the entire riverbank slope, a line or tape will be 
used to di\ ide the bank into upper and lower bank areas to increase the accuracy of the count. 
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8. The areas of planting will be monitored by slowly walking froin one end of a specific planting area to the 
other. As the team walks through an area, the counter will visually note the number of planted trees, 
shrubs, and vines based on obsen7atio11 of stems, as well as the number of resprouts of species consistent 
with those planted species. After the woody plants have been inspected in an area, the team will stop and 
estimate herbaceous cover and percent coverage of iilvasive species. The recorder will take down the 
inspection informati011 as the team proceeds through a given planting area. 

9. The recorder will keep tile tally of results on a field datasheet developed by GE for the monitoring 
program. On tlle tally sheet, woody vegetation will be listed as either live (either stressed or unstressed) 
or dead. Any additional general observations of the planting area will also be reported on the tally sheet. 

10. The decision as to whether some specimeils are stressed will be based on visual observation of the plant 
and the agreed judgment of the two observers (representatives of GE and the NRD Trustees); however, 
to meet performance criteria, replanting needs are to be based on the number of dead specimens or those 
missing ii-om the final count for a particular species. Stressed plants are still alive, but physical 
indicators such as leaf wilt, nutrient deficiency, bug infestation, die back, herbicide injury, and animal 
damage (e.g., woodchuck) may represent evidence of diminished vigor. Plants are also to be considered 
stressed if they are reduced in height (less than four feet for trees, though the plant may be a sturnp 
sprout following topping of the planted specimen from herbivorous activity or other action). Non- 
stressed plants show very limited signs of these stress indicators (4%) and are growing vigorously as 
determined by the certified arborist based on such characteristic as aililual growtil, leaf color, stein 
integrity, and fruit and flower production. 

1 1. For the Red-osier dogwood band, it was determined that the ability to count individual stems was made 
problematic by the multiple-stem nature of the developing plant. Therefore, it has been decided that 
performance determination for the band would be made by visually determining, based on best 
professional judgment of the observers, whether the band in a planting area appears to meet the 4-foot 
on-center planting scheme. Areas of the band that were noted as 11ot meeting the 4-foot on-center 
pla~lting schelne were measured, and identified as to location, the11 noted on the tally sheets. 

12. Stump resprouts from trees and shr~ibs cut during clearing or cut by herbivorous actions are counted in 
the live-but-stressed column. If the stump has multiple resprouts, it is still counted as a single specimen. 

13. Ca~lopy and understory stump resprouts from specimens c~ i t  during clearing activities are only to be 
counted as part of the tally if the stump was one of the species that was listed in the planting plan. 
However, if the specimen is a different species, it will be noted on the tally sheets for information 
purposes. 

14. Aerial herbaceous cover \\?ill be determined by walking through each planting area (or 100-foot section) 
and visually estimating the total cover to the nearest 5%. For riverbank areas that are predominately 
covered by vegetation. estlrnati!?" ‘3 the perce:?ta-- b - of bare gro::::d first, ar;d the;; sutstractiiig illat froin 
100% most accurately determines herbaceous cover. Litter is considered to be bare g rou~~d .  Minor gaps 
between herbaceous plant branches and the bare soil (m~tlch) bei~eath trees and shrubs are not counted as 
bare ground. Determination of the percentage of openibare ground in a planting area will be made based 
on visual observation using best professional judgment of the two observers; agreement on the 
percentage is to be reached before the value is noted oil the tally sheet. 

1 In addition to herbaceous coverage, ail estimatio~l of tlie percentage of significant areas of bare soil will 
be incl~ided in the tally. This is a qualitati~e assessment based on best professional judglnellt of those 
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significant areas of bare soil in which there is no platit growth of any kind. This is not intended to assess 
bare ground between individual plant stems, but large (>15-20 square feet) areas where herbaceous 
growth does not occur. 

16. A determination of the percentage of invasive species will be made based on visual observation using the 
best professional judginent of the two observers, with agreement of the percentage to be reached before 
the value is noted on the tally sheet. Identificatioil of the dominate inr~asive species in a given area will 
also be noted on the tally sheets. Areas of invasive species will be flagged if necessary to facilitate 
remediation. 
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