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1 Introduction 
This Yearly Operational Plan (YOP) has been prepared in accordance with 333 CMR 11.00, 
Rights of Way Management.  The YOP is based on the Vegetation Management Plan (VMP) 
prepared for the period 2013 - 2017, which is attached to this document as Appendix A.  This 1-
year plan provides a detailed program for vegetation management for the calendar year 2013 for 
the Rights-of-Way (ROWs) associated with the hydroelectric, gas, and electric utility operations 
of the City of Holyoke Gas and Electric Department (hereafter referred to as “HG&E”) and 
ROWs associated with pathways in Lower Riverside Park and Gatehouse Park, which are 
recreational parks owned and maintained by HG&E.   
 
A YOP must be submitted to the Massachusetts Department of Agricultural Resources 
(MDAR) every year that herbicides are intended for use to maintain ROWs.  The MDAR 
publishes a notice of receipt of the YOP in the Environmental Monitor 
(http://www.env.state.ma.us/mepa/emonitor.aspx).  The applicant, HG&E, must provide the 
notice that appeared in the Environmental Monitor to the Boards of Health, the Conservation 
Commissions, and the chief elected officials for the City of Holyoke, the City of Chicopee, and 
the Town of South Hadley.  This YOP will also be posted on the Holyoke Gas & Electric 
Website as allowed in 333 CMR 11.06(3).  There is a 45-day comment period on the YOP that 
begins when the YOP and Environmental Monitor notice is received by the municipalities.  
 
Public notice of actual herbicide application in the ROWs is made at least 21 days in advance of 
the planned application.  Notice is sent to the MDAR, the Boards of Health, the Conservation 
Commissions, and the chief elected officials for the City of Holyoke, the City of Chicopee, and 
the Town of South Hadley. In addition, notice of the herbicide application will be published in 
at least one newspaper of general circulation in Holyoke, Chicopee, and South Hadley at least 
48 hours prior to the herbicide application.  The notice will appear in the “local section” of the 
newspaper and will measure at least 4 inches by 5 inches in size.  This published notice will 
include information regarding: 
 

• The method and location of herbicide application. 
• The approximate dates on which herbicide application will begin and conclude, but 

the application will commence not more than 10 days before nor conclude more 
than 10 days after the approximate dates published. 

• A list of the potential herbicides to be used. 
• A description of the purpose of the application. 
• The name, title, business address and telephone number of a designated contact 

person that can be contacted for information about the herbicide application. 
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2 Location of Rights of Way 
The majority of ROWs included in this YOP are located within the City of Holyoke, with some 
electric transmission/distribution lines located in the adjacent City of Chicopee and the ROWs 
associated with Lower Riverside Park and Gatehouse Park are located across the Connecticut 
River in South Hadley. The ROWs can be divided into five categories:  

 
1. ROWs associated with the HG&E electrical system.   
 These consist of electrical transmission and distribution lines located within 

the City of Holyoke, with a limited amount of lines extending into the 
adjacent City of Chicopee. Vegetation management activities, including 
removal of invasive species, will also occur adjacent to the North Canal 
substation. The locations of the lines included in this YOP are shown in the 
mapping in Appendix B and are listed in Table 1.  

 
2. ROWs associated with above-ground portions of gas distribution vaults. 
 Areas to be maintained consist of locations within a 10-foot radius of the 

above-ground structures.  They are shown as point locations in the mapping 
in Appendix B and are listed in Table 1 by street location.  All are located within 
the City of Holyoke. 

 
3. ROWs adjacent to the canal system owned and operated by HG&E (Appendix C).   
 Areas to be maintained consist of ROWs located on either side of the canals 

that are fenced in most locations. The three-level canal system extends 
through the southeastern areas of the City of Holyoke and provides water for 
industrial and hydropower generation. The canal ROWs total approximately 8 
miles in length. 

 
4. ROWs associated with public access pathways in Lower Riverside Park. 
 Areas subject to 333 CMR 11.00 include the pathways that provide public and 

emergency vehicle access to the park (Appendix M).  The ROW area is 
approximately 1,300 linear feet.  Other vegetation management activities 
outside of the ROWs, but within the park may occur.  These include removal 
of invasive species, removal of woody species threatening the structural 
integrity of stone masonry walls, and vista pruning to create viewsheds of the 
Connecticut River and Holyoke Dam.  

 
5. ROWs associated with public access pathways in Gatehouse Park. 
 Areas subject to 333 CMR 11.00 include the pathways that provide public and 

emergency vehicle access to the park (Appendix N).  The ROW area is 
approximately 250 linear feet.  Only trimming and mowing of vegetation will 
occur to manage vegetation in this park. 
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Table 1 – Gas Electric Transmission/Distribution ROW Locations Potentially 
Scheduled for Herbicide Treatment in 2013 

ROW Type Location 
 
Gas 
Distribution 
Vaults 
(Appendix 
B) 

• Apremont Highway at Dupuis Road 
• Hampden Street at Lincoln Street 
• Lincoln Street 
• Nick Cosmos Way at Essex Street 
• Appleton Street at First Level Canal 
• Gatehouse Road near Flood Control Locks 
• Arbor Way in Polaski Park 
• South Canal Street at South Bridge Street 
• Beaulieu Street at Main Street 
• Garfield Street 
• Peltiah Street at Main Street 
• Whiting Farms Road at Northampton Street 
• Bobala Road at Whitney Avenue 
• Homestead Road at Westfield Road 
• Old Jarvis Avenue near Bassett Road 
• Hampden Street at Northampton Street 
• Apremont Highway at Rock Valley Road 
• Mueller Road 
• County Road at Weiser Drive 
• Northampton Street at Vadnais Street 

 
Electric 
Transmission
/ 
Distribution 
Lines 
(Appendix B) 

• Pioneer Valley Railroad line from Papineau St. to Lower Westfield 
Road near Ashley Reservoir. 

• From Front Street/railroad line to Race Street, across from end of 
Hampshire Street, except over canals.  Includes connection to 
substation between First and Second Level Canals. 

• Along Race Street from approximately Hamilton Street to just beyond 
Appleton Street. 

• Along Appleton Street from Race Street to North Canal Street. 
• Along North Canal Street from Appleton Street approximately 1200 

feet northeast. 
• Near North Canal substation 
• Near Prospect Street Substation approximately 800 feet northwest of 

Buckley Boulevard (Chicopee). 
• Approximately 100 feet southeast of Water Street, parallel to Water 

Street, from Appleton Street and northeast approximately 1100 feet. 
• Rock Valley Road to Apremont Highway  
• An interval of approximately 600 feet where a distribution line deviates 

from Mountain Road approximately 600 feet south of Cherry Street. 
• Along Apremont Highway to Westfield Road near the High Service 

Reservoir, east along Westfield Road for approximately 400 feet, then 
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ROW Type Location 
south, cross country, to access road (Dailey’s Road) west of Ashley 
Reservoir (these areas are MOW ONLY). 

• From the end of Mount Tom Ski Road, up Mount Tom, to 
telecommunications infrastructure located at the Mount Tom summit 
(approximately 5,200 feet). 

 
The previous YOP from 2012 included a steam/condensate ROW in Holyoke. These lines 
were located along two miles of easements and have since been decommissioned and removed, 
and are therefore not part of HG&E’s vegetation management activities.  
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3 Identification of Sensitive Areas and Flagging 
Methods to Designate Sensitive Areas on the 
ROW 

Sensitive areas defined in 333 CMR 11.04 are identified as public groundwater supplies, public 
surface water supplies, private drinking water supplies, surface waters, wetlands, stated-listed 
species habitat, inhabited areas and agricultural areas.  For the purpose of identification, 
sensitive areas can be separated into two categories:  
 

• areas not readily identifiable in the field; and  
• areas that are readily identifiable in the field. 

 
Each sensitive area has a defined limit for special protection to further minimize environmental 
and public health risks.  Within most sensitive areas, there is an area in which herbicide use is 
prohibited (no spray zones).  Within those portions of the sensitive area where herbicide 
application is allowed, the use of herbicides and application methods recommended jointly by 
the MDAR and DEP is required.  The general characteristics of the sensitive area herbicides 
are: low toxicity to humans and other animal species; short term soil persistence; biodegradation 
of active ingredients; and low soil mobility.  Details on these characteristics are discussed in the 
MDAR Herbicide Fact Sheets included in Appendix D. 
 
It is the intent of HG&E to use only herbicides and application methods recommended for use 
in sensitive areas, as per 333 CMR 11.04 (d), on the full length and width of all ROW areas it 
shall treat. The operational effect of this policy is that outer limits of sensitive areas need not be 
identified in the field by treatment crews. 
 
The following is a description of how the sensitive areas will be identified for required 
protection: 
 

• Consult the appropriate reference materials and sources to determine the precise 
location of these areas. 

• Place the boundaries of these sensitive areas on US Geological Survey (USGS) 
topographical maps or other HG&E mapping. 

• Prior to commencement of herbicide application operations, the treatment crew will 
be provided the marked-up mapping with which to mark boundaries of these 
sensitive areas. 

• The treatment crew will deploy a cutting crew or point person in advance of the 
main herbicide application operation to locate and mark these. 

 
Sensitive areas readily identifiable in the field include surface waters, inhabited areas, wetlands, 
agricultural areas and major road crossings.  The method utilized to identify these sensitive 
areas will be as follows: 

 
• Consult USGS topographic maps to locate any of these sensitive areas that may 

already be identified on these maps. 
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• Consult MassGIS spatial data to locate any of these sensitive areas that may already 
be identified on these maps. 

• Prior to commencement of herbicide application operations, the treatment crew will 
be provided the marked mapping. 

• The treatment crew will visually survey the area to be treated for any sensitive areas. 
• Appropriate distances will be measured from sensitive areas to identify no herbicide 

treatment zones and limited herbicide treatment zones. 
 
Table 2 – Sensitive Area Restriction Guide (333 CMR 11.04) 

Sensitive 
Area No Spray Zone Limited Use Zone Where 

Identified 
Wetlands and 
Water Over 
Wetlands 

Within 10 feet 
(unless provisions 
of 333 CMR 
11.04(4)(c) are 
followed) 

10 – 100 feet; 
12 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications 

YOP Maps1 
and identify on 
site2 

Certified 
Vernal Pool 

Within 10 feet  10 feet to the outer boundary of any 
Certified Vernal Pool Habitat; 
12 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications 

YOP Maps1 
and identify on 
site2 

Public 
Ground 
Water Supply 

Within 400 feet 
(Zone I) 

Zone II or IWPA (Primary Recharge 
Area); 
24 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications 

YOP Maps1 

Public Surface 
Water Supply 

Within 100 feet of 
any Class A public 
surface water 
source 
 

100 feet to the outer boundary of the 
Zone A; 
24 months must elapse between 
applications; 
 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications  

YOP Maps1 

Within 10 feet of 
any tributary or 
associated surface 
water body located 
outside of the Zone 
A 

10 feet to the outer boundary of the 
Zone A; 
24 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications  

                                                 
1Maps are located in Appendices B and C  
2 Methods are shown in Appendix E. 
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Sensitive 
Area No Spray Zone Limited Use Zone Where 

Identified 
Within 100 feet of 
any tributary or 
associated surface 
water body located 
within the Zone A 
of a Class A public 
surface water 
source 

 

Within a lateral 
distance of 100 feet 
 for 400 feet 
upstream of any 
Class B Drinking 
Water Intake 

Within a lateral distance of between 100 
-200 feet for 400 feet upstream of 
intake; 
24 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications 

Private Water 
Supply 

Within 50 feet 50 – 100 feet; 
24 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications 

In YOP well 
list3 and 
identify on site2 

Surface Waters Within 10 feet from 
mean annual high-
water line 

10 feet from the mean annual high 
water line and the outer boundary of 
the Riverfront Area; 
12 months must elapse between 
applications; 
Selective low pressure, using foliar 
techniques or basal or cut-stump 
applications 

YOP Maps1 
and identify on 
site2 

Agricultural 
and Inhabited 
Areas 

N/A 0 – 100 feet 
12 months must elapse between 
application; Selective low pressure, 
using foliar techniques or basal or cut-
stump applications. 

Identify on 
site2 

State-listed 
Species Habitat 

No application within habitat area except in accordance with a 
Yearly Operational Plan approved in writing by the Division of 
Fisheries and Wildlife 

YOP Maps1 

 
Flagging Methods to Mark Sensitive Areas 
 
As shown in the diagrams in Appendix E, RED flagging will identify the outer boundary of the 
NO HERBICDE TREATMENT ZONE surrounding surface waters, private water supplies, 
and public surface and groundwater supplies.  If the herbicide treatment to be used is different 
within the LIMITED USE ZONE than in the adjacent non-sensitive area, then YELLOW 
flagging will be used to mark the outer boundary of the LIMITED USE ZONE.  If herbicides 

                                                 
3 Well list is contained in Appendix K. 
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approved for use in sensitive areas are to be used in adjacent non-sensitive areas, no flagging of 
the outer boundary of the LIMITED USE ZONE is necessary. 
 
If herbicide treatment on or within 10 feet of a wetland will be used in the adjacent LIMITED 
USE ZONE, the 10’ boundary from the wetland will be flagged RED and YELLOW.  If the 
adjacent LIMITED USE ZONE and non-sensitive area will be treated as a wetland, then no 
flagging is necessary.  
 

4 Vegetation Management Activities in Priority 
Habitat Areas 

The Massachusetts Endangered Species Act (MESA)  (M.G.L. c. 131A) and regulations found 
at 321 CMR 10.00 protect rare species and their habitats by prohibiting the “take” of any plant 
or animal listed as Endangered, Threatened or of Special Concern by the Massachusetts 
Department of Fisheries and Wildlife (DFW).  The regulations require that work in the areas 
mapped as Priority Habitats (PHs) be subject to review and approval by DFW. Portions of the 
HG&E rights-of-way are located within areas identified as Priority Habitat areas by the Natural 
Heritage Endangered Species Program (NHESP) of the DFW. 
 
The following notification requirements to NHESP must be observed: 
 

• Prior to work within ROWs containing PH areas, NHESP shall be provided with 
written notification of the following:  

o anticipated start and end date for the vegetation management,  
o anticipated start location 
o name, phone number and email address for project manager that will be 
 performing on-site supervision of work crews. 

• Should vegetation management be necessary in areas that are not shown in the YOP 
mapping, NHESP must be provided with a minimum 72 hours notice. 

• Emergency maintenance and repair activities within PHs may be conducted without 
prior notification, but NHESP must be notified within 24 hours of the onset of 
such activities through the submission of an “Emergency ROW Work within 
Priority Habitat” in Appendix J.  If possible, NHESP should be notified in advance 
of emergency activities. Note that mitigation may be required for damage done to 
state-listed species habitat due to emergency activities.   

 
The following procedures must be incorporated for vegetation management within PHs and 
within portions of the ROWs indicated in the mapping in Figures 1, 2, 3, 4, 5, 6, 6a, 6b, and 6c 
and Appendices B and C: 
 

1. Avoid cutting or applying herbicide to shrubs species (e.g. scrub oak) less than 8 feet 
tall where possible. Shrubs may be managed: 

a. within a 30-foot diameter area surrounding electrical towers and pole 
structures 

b. within an existing vehicle access road 
c. to manage taller species growing within a shrub area 
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d. to improve access to a work site after review and approval by NHESP 
e. if the shrub species is considered to be an invasive species (see 

http://www.mass.gov/dfwele/dfw/nhesp/conservation/invasives/invasive_
plant_info.htm for more information on invasive species in Massachusetts) 

 
2. Avoid cutting or applying herbicide to areas dominated by low-growing native shrub 

species (e.g., lowbush blueberry, huckleberry, sheep laurel, New Jersey tea, sweet-fern). 
 

3. A subset of ROW areas proposed for vegetation management activities are mapped, 
in part, for the presence of state-listed snake species. These areas are shown in 
Figure 2 as areas with “State Listed Snake Species Habitat”, but also include any 
work around as vaults. Work crews should familiarize themselves with the 
management requirements in Appendix I and Figure 2, including: 
a.  Mowing shall be avoided in these areas between 1 April and 1 November. If 

mowing must occur between 1 April and 1 November, raising the height of 
mower blades to greater than 8 inches above the ground will reduce the 
likelihood of snake mortality, if the mower does not have a weighted stability 
bar mounted behind the blades.  

b. Maintenance conducted between 2 November and 31 March poses minimal risk 
to state-listed snakes and can proceed as described elsewhere in this document. 

c. Crew members should be aware that any snakes observed during vegetation 
management activities may be state-listed and protected species. Direct harm to 
or capture of these species without a permit from the Division of Fisheries and 
Wildlife is considered an unauthorized “taking” of a state-listed species and may 
be punishable by fines or imprisonment (321 CMR 10.06).   

d. Any snakes encountered should be avoided by vehicles or heavy equipment. 
 
A subset of ROW areas proposed for vegetation management activities in 2013 are 
mapped, in part, for the presence of “Data Sensitive Species”. These species are highly 
susceptible to collection and are therefore of high concern to Natural Heritage. 
Information about these species (including presence/absence) cannot be 
released to anyone else (especially including release to third parties or 
published) unless such release is agreed to in writing by the Natural Heritage 
Program (See Massachusetts Public Records law: M.G.L. chapter 66 section 
17D). These species include the vascular plants Lily-leaf Twayblade and Wall-rue 
Spleenwort and the snake species Copperhead, Timber Rattlesnake, and Eastern Rat 
Snake. If you know the species list we are providing will be published (based on 
application) do not release the species name instead use “sensitive plant, sensitive 
invertebrate, or sensitive vertebrate”. 
 

4. A subset of ROW areas proposed for vegetation management activities are mapped, 
in part, for the presence of state-listed reptile and amphibian species.  These include 
turtle species (Wood Turtle and Eastern Box Turtle) and salamander species (Marbled 
Salamander and Jefferson Salamander). Within these ROW areas, extra care should be 
taken to avoid direct impacts to turtles by following the recommendations provided in 
Appendix I, “ROW Vegetation Management in State-listed Turtle Habitat” and “ROW 
Vegetation Management in Vernal Pool Habitat for State-listed Species” and listed on 
Figures 3 and 4.  These recommendations for turtles include:  



 
 
 

F:\P2000\2000727\A89\YOP\Draft YOP 2013_dlm.doc 10 

a. Avoiding such areas between 1 April and 31 October. In general, activities 
associated with vegetation management that are conducted between 
1 November and 31 March will pose minimal or no risk to state-listed turtles. 

b. No special conditions are required for hand-cutting target vegetation or for 
herbicide applications. 

c. Mandatory training for staff conducting vegetation management work within 
Turtle Habitat from April 1 – October 31.  

d. For work between April 1 – October 31, each work crew conducting vegetation 
management activities with mapped turtle habitat areas must have a designated 
and NHESP-approved turtle “Team Leader” as described in Appendix I. 

e. If at all possible, avoid work between 25 May and 5 July, the prime nesting season 
for most state-listed turtle species. 

f. If mowing is to occur between 1 April and 31 October, raising the height of 
mower blades 10 to 12 inches above the ground will reduce the likelihood of turtle 
mortality. Preferably, if possible, mow from the center of the utility ROW out 
toward the forested edges. 

g. Immediately prior to mowing, the use of large mechanical operational 
equipment or driving large equipment off existing roads, visual “turtle sweeps” 
must be conducted in the work area by trained personnel under the supervision 
of the turtle “Team Leader” as described in Appendix I. Any turtles encountered 
must be moved a safe distance from the path of the vehicles or heavy 
equipment in the direction the turtle was oriented when observed and outside of 
the limit of work (e.g. 250 - 500 feet). 

 
Specific recommendations for amphibians include: 
a. Work within vernal pools should be avoided if at all possible. 
b. Year-round practices include: 

i. Diving of equipment (e.g. trucks and ATVs) is allowed along existing 
access roads. 

ii. Do not conduct fueling activities within VP Habitat Areas. Chainsaws 
(and other handheld equipment) may be fueled within the VP Habitat 
Areas, provided they are fueled down-gradient and at least ten (10) feet 
away from wetlands areas. 

iii. When possible, avoid running machinery through wetland areas, even 
during dry periods, to avoid changing the hydrology. 

iv. Avoid adding slash material resulting from vegetation management 
activities to the wetland areas. Where significant amounts of slash fall into 
the wetland areas, remove it by hand or some other low-impact method.  

v. Herbicide applications must follow the restrictions in 333 CMR 11.00, 
Rights of Way Regulations. 

c. Vegetation Management conducted between 1 December and 28 February: 
i. In general, maintenance activities associated with VMPs that are 

conducted between 1 December and 28 February will pose minimal or no 
risk to state-listed amphibians. 

d. Vegetation Management conducted between 1 March and 30 November: 
i. No mowing or operation of heavy equipment shall occur within the 

delineated boundaries of wetland areas (hand-cutting and trimming is 
permitted). 
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ii. Do not alter or otherwise disturb (e.g. drive over with heavy equipment) 
existing piles of slash 

 
Any state-listed reptiles and amphibians that are encountered shall be photographed 
and reported to the NHESP on Rare Animal Observation Forms (available at 
www.nhesp.org) and included in Appendix J. A Scientific Collection Permit is 
required to handle state-listed species, and appropriate training of crews will be 
required if mowing in state-listed turtle habitat will occur without raising the mower 
blades. Previous experience searching for turtles or appropriate hands-on training 
with such an experienced person will be required. 

  
5. A subset of ROW areas proposed for vegetation management activities are mapped, 

in part, for the presence of state-listed lepidoptera (moth and butterfly) species. Many 
state-listed lepidoptera are host specific, feeding on very specific host plants as 
caterpillars. Within these ROW areas, extra care should be taken to avoid direct 
impacts to state-listed plants and lepidoptera by following the recommendations 
provided in the attached document in Appendix I, “Vegetation Management of 
Existing Right-of-Ways (ROW) in State-listed Plant, Lepidoptera, Bird and Snake 
Priority Habitats”. Vegetation management activities, excluding the broadcast 
application of herbicides, occurring within these areas between 2 November and 14 
April will pose minimal or no risk to the state-listed plants, moths and butterflies 
identified in Figure 5. For all operation and maintenance activities occurring between 
15 April and 1 November within these ROW areas, extra care should be taken to 
avoid direct impacts to rare plants or moth and butterfly host plants by following the 
recommendations presented in the attached document (Appendix I) and mapping, 
including: 
a. No herbicides shall be applied to the host plants in Priority Habitat areas identified 

in the YOP mapping, nor shall herbicides be allowed to reach the host plants 
when targeting other species.   

b. On a case by case basis, the NHESP may request that Holyoke Gas & Electric 
employ a trained botanist to survey work areas identified as rare plant or rare 
moth/butterfly habitat. Botanical surveys shall focus on the state-listed plant 
species or host plants for state-listed moths/butterflies identified within portions 
of ROW, but any and all rare plant species found shall be identified, reported, and 
flagged by the botanist and avoided by the work crews. 

 
6. A subset of ROW areas proposed for vegetation management activities are mapped, 

in part, for the presence of state-listed plant species. In general, vegetation 
management activities, excluding broadcast application of herbicides, occurring 
between 2 November and 14 April pose minimal or no risk to state-listed plant species 
and can proceed as described elsewhere in this YOP. For activities between 15 April 
and 1 November, care must be taken to avoid harm to state-listed plant species. Work 
crews must carefully review the information in Appendix I and Figures 6, 6a, 6b, and 6c. 
Management requirements for these areas include: 
a. Delineate population and avoid – Requires delineation by NHESP-approved 

botanist and NHESP approval prior to any vegetation management activities  
b. Avoid herbicide on grasses/sedges, ferns or forbs 
c. Avoid herbicide on grasses/sedges, ferns, forbs or vines 
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A subset of ROW areas proposed for vegetation management activities in 2013 are 
mapped, in part, for the presence of “Data Sensitive Species”. These species are highly 
susceptible to collection and are therefore of high concern to Natural Heritage. 
Information about these species (including presence/absence) cannot be 
released to anyone else (especially including release to third parties or 
published) unless such release is agreed to in writing by the Natural Heritage 
Program (See Massachusetts Public Records law: M.G.L. chapter 66 section 
17D). These species include the vascular plants Lily-leaf Twayblade and Wall-rue 
Spleenwort. If you know the species list we are providing will be published (based on 
application) do not release the species name instead use “sensitive plant, sensitive 
invertebrate, or sensitive vertebrate”. 

 
7. A subset of ROW areas are mapped, in part, for the presence of known Bald Eagle 

nesting sites (Figure 1). Within these ROW areas, extra care should be taken to avoid 
disturbing breeding birds by following the following recommendations:  
a. Avoid work during breeding season 1 January through 15 August -  The breeding 

season for Bald Eagles in Massachusetts begins with courtship during late fall or 
early winter. The entire breeding cycle, from nest construction to fledging of 
young, lasts 6–8 months. 

 
8. Reporting requirements – NHESP requires the following reporting requirements: 

a. Within 15 months from the date of the NHESP approval letter, a written 
summary (and/or shapefile) of activities which occurred within PH, 
including locations, dates, a description of vegetation management 
techniques, and the BMPs which were implemented, shall be submitted 
to the NHESP. 

i. The summary shall include a written summary of the vegetation 
management activities which occurred within turtle habitat and vernal 
pool habitat, including dates, approximate work area boundaries, 
description of vegetation management techniques at each work site, and 
information on any vernal pools identified, and the BMPs which were 
implemented by the end of the treatment year.  

b. Observations of state-listed turtles shall be reported within 30 days of each 
observation.  

c. All observed state-listed plants must be identified, reported, and mapped following 
the guidelines in Appendix I. 

 
The following activities that may be related to vegetation management for utility ROWs are 
exempt from the review requirements outlined in 321 CMR 10.18 through 10.23: 
 

• Observations of state-listed turtles shall be reported within 30 days of each 
observation.  

• Installation, repair, replacement, and maintenance of utility lines (gas, water, sewer, 
phone, electrical) for which all associated work is within ten feet from the edge of 
existing paved roads.  

• The maintenance or replacement but not the expansion of existing lawns and 
landscaped areas.  
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The following activities that may be related to vegetation management for pathway ROWs are 
exempt from the review requirements outlined in 321 CMR 10.18 through 10.23: 
 

• The maintenance or replacement but not the expansion of existing lawns and 
landscaped areas. 

• Performance of customary land surveying activities, wetland resource area 
delineations, environmental assessments and investigations performed in 
accordance with M.G.L. c. 21E, and other customary preliminary site investigations. 

• The active management of State-listed Species habitat, including but not limited to 
mowing, cutting, burning, or pruning of vegetation, or removing exotic or invasive 
species, for the purpose of maintaining or enhancing the habitat for the benefit of 
rare species, provided that the management is carried out in accordance with a 
habitat management plan approved in writing by the Division of Fisheries and 
Wildlife.  
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HOLYOKE GAS & ELECTRIC DEPARTMENT

Legend
Bald Eagle Habitat
Electric Line

#* Gas Vaults
NOTES:
- See Appendices B, C, D for detailed utility locations.
- Habitat areas may overlap and have multiple 
  management restrictions.
**Avoid work during breeding season**
The breeding season for Bald Eagles in Massachusetts begins 
with courtship during late fall or early winter. The entire breeding
cycle, from nest construction to fledging of young, lasts 6–8 
months. They are very sensitive to disturbance throughout 
this time period (usually January 1st – August 15th). 
See YOP Section 4.0 and Appendix K for details.

FIGURE 1: MANAGEMENT REQUIREMENTS FOR STATE-LISTED
BIRD HABITAT
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HOLYOKE GAS & ELECTRIC DEPARTMENT

Legend
State Listed Snake Species Habitat*
Electric Line

#* Gas Vaults
NOTES:
* Data Sensitive Species - Species are highly susceptible to 
collection and are therefore of high concern to Natural Heritage.
Information about these species (including presence/absence) 
cannot be released to anyone else (especially including release to 
third parties or published) unless such release is agreed to in writing
by the Natural Heritage Program (See Massachusetts Public 
Records law: M.G.L. chapter 66 section 17D). If you know the 
species list we are providing will be published (based on 
application) do not release the species name instead use 
“sensitive plant (invertebrate or vertebrate)”.
- See Appendices B, C, D for detailed utility locations.
- Habitat areas may overlap and have multiple 
  management restrictions.
- Vegetation Management Conducted between 1 April and 
  1 November: 
     **Raise mower blades**
        Raising the height of mower blades to greater than 8 inches 
        above the ground will reduce the likelihood of snake mortality, 
        if the mower does not have a weighted stability bar mounted 
        behind the blades.
     **Avoid all snakes**
        Any snakes encountered should be avoided by vehicles or 
        heavy equipment. 
- See YOP Section 4.0 and Appendix K for details.

FIGURE 2: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
SNAKE HABITAT

0 10.5

Miles

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig2_YOP_snake_2012.mxd                                                                                                                                                             Date: 1/18/2013
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NOTES:
- See Appendices B, C, D for detailed utility locations.
- Habitat areas may overlap and have multiple 
  management restrictions.
- Active Turtle Season (April 1st to October 31st): 
 Follow special procedures described in 
 YOP Section 4.0 and Appendix K.

FIGURE 3: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
TURTLE HABITAT

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig3_YOP_turtle_2012.mxd                                                                                                                                                                Date: 1/18/2013
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NOTES:
- See Appendices B, C, D for detailed utility locations.
- Habitat areas may overlap and have multiple 
  management restrictions.
- Vegetation Management conducted between March 1st and 
  November 30th must follow the special procedures
  described See YOP Section 4.0 and Appendix K.

FIGURE 4: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
SALAMANDER HABITAT

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig4_YOP_salamander_2012.mxd                                                                                                                                                    Date: 1/18/2013
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NOTES:
- See Appendices B, C, D for detailed utility locations.
- Habitat areas may overlap and have multiple 
  management restrictions.
- See YOP Section 4.0 and Appendix K for details.

***No Herbicide on Host Plant, Foxglove (Aureolaria 
    spp.), between April 15th and November 1st.  

FIGURE 5: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
MOTH HABITAT

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig5_YOP_moth_2012.mxd                                                                                                                                                               Date: 1/18/2013
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Legend
Vascular Plant Management Recommendation

Delineate population and avoid

Avoid herbicide on grasses/sedges, ferns or forbs

Avoid herbicide on grasses/sedges, ferns, forbs, or vines
#* Gas Vaults

Electric Line

NOTES:
- See Appendices B, C, D for detailed utility locations
- Habitat areas may overlap and have multiple 
  management restrictions.
- See YOP Section 4.0 and Appendix K for details
- See detail maps, Figure 6A, 6B, and 6C.
**Management Practices are to be observed 
   between April 15th and November 1st
   except Red Mulberry which is year-round.

FIGURE 6: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
VASCULAR PLANT HABITAT

0 10.5

Miles

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig6_YOP_plant_2012.mxd                                                                                                                                                               Date: 1/18/2013
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Avoid herbicide on grasses/sedges, ferns, forbs, or vines

#* Gas Vaults
Electric Line

NOTES:
- See Appendices B, C, D for detailed utility locations
- Habitat areas may overlap and have multiple 
  management restrictions.
- See YOP Section 4.0 and Appendix K for details
- Management Practices are to be observed 
  between 15 April and 1 November.  
* Data Sensitive Species - Species are highly susceptible to 
collection and are therefore of high concern to Natural Heritage.
Information about these species (including presence/absence) 
cannot be released to anyone else (especially including release to 
third parties or published) unless such release is agreed to in writing
by the Natural Heritage Program (See Massachusetts Public 
Records law: M.G.L. chapter 66 section 17D). If you know the 
species list we are providing will be published (based on 
application) do not release the species name instead use 
“sensitive plant”.

FIGURE 6A: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
VASCULAR PLANT HABITAT (AREA 1)

0 2,0001,000

Feet

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig6a_YOP_plant_2012_Area1.mxd                                                                                                                                                 Date: 1/18/2013

AREA 1

Common Name Scientific Name Requirements/Restrictions Sensitive Dates
Autumn Coralroot Corallorhiza odontorhiza Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
False Pennyroyal Trichostema brachiatum Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Glaucescent Sedge Carex glaucodea Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Green Rock-cress Boechera missouriensis Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Large-bracted Tick-trefoil Desmodium cuspidatum Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Lily-leaf Twayblade* Liparis liliifolia Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Linear-leaved Milkweed Asclepias verticillata Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Narrow-leaved Vervain Verbena simplex Avoid herbicide on grasses/sedges, ferns or forbs 16 April - 1 November
New England Blazing Star Liatris scariosa var. novae-angliae Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Purple Clematis Clematis occidentalis Avoid herbicide on grasses/sedges, ferns, forbs, or vines 15 April - 1 November
Shining Wedgegrass Sphenopholis nitida Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Toothcup Rotala ramosior Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Tradescant's Aster Symphyotrichum tradescantii Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Tufted Hairgrass Deschampsia cespitosa ssp. glauca Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Upland White Aster Oligoneuron album Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Violet Wood-sorrel Oxalis violacea Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Wall-rue Spleenwort* Asplenium ruta-muraria Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
*This is a data sensitive species. If the species map or list will be published, do not release the species name instead use “sensitive plant”.
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FIGURE 6B: MANAGEMENT REQUIREMENTS FOR STATE-LISTED 
VASCULAR PLANT HABITAT (AREA 2)

0 2,0001,000

Feet

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig6b_YOP_plant_2012_Area2.mxd                                                                                                                                                  Date: 1/18/2013

NOTES:
- See Appendices B, C, D for detailed utility locations
- Habitat areas may overlap and have multiple 
  management restrictions.
- See YOP Section 4.0 and Appendix K for details
- Management Practices are to be observed 
  between 15 April and 1 November.  
* Data Sensitive Species - Species are highly susceptible to 
collection and are therefore of high concern to Natural Heritage.
Information about these species (including presence/absence) 
cannot be released to anyone else (especially including release to 
third parties or published) unless such release is agreed to in writing
by the Natural Heritage Program (See Massachusetts Public 
Records law: M.G.L. chapter 66 section 17D). If you know the 
species list we are providing will be published (based on 
application) do not release the species name instead use 
“sensitive plant”.

AREA 2

Common Name Scientific Name Requirements/Restrictions Sensitive Dates
Autumn Coralroot Corallorhiza odontorhiza Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Green Rock-cress Boechera missouriensis Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Large-bracted Tick-trefoil Desmodium cuspidatum Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Lily-leaf Twayblade* Liparis liliifolia Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Purple Clematis Clematis occidentalis Avoid herbicide on grasses/sedges, ferns, forbs, or vines 15 April - 1 November
Shining Wedgegrass Sphenopholis nitida Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Swamp Lousewort Pedicularis lanceolata Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Wall-rue Spleenwort* Asplenium ruta-muraria Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Wapato Sagittaria cuneata Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
*This is a data sensitive species. If the species map or list will be published, do not release the species name instead use “sensitive plant”.
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FIGURE 6C: MANAGEMENT REQUIREMENTS FOR STATE LISTED 
VASCULAR PLANT HABITAT (AREA 3)

0 2,0001,000

Feet

Sources: Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs;
               Natural Heritage and Endangered Species Program (NHESP), 2012; Holyoke Gas & Electric Department.
Path: J:\GIS\P2000\727\A89\DraftYOP\Fig6c_YOP_plant_2012_Area3.mxd                                                                                                                                                  Date: 1/18/2013

NOTES:
- See Appendices B, C, D for detailed utility locations
- Habitat areas may overlap and have multiple 
  management restrictions.
- See YOP Section 4.0 and Appendix K for details
- Management Practices are to be observed 
  between 15 April and 1 November 
  except Red Mulberry which is year-round.

AREA 3

Common Name Scientific Name Requirements/Restrictions Sensitive Dates
Cornel-leaved Aster Doellingeria infirma Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Dwarf Bulrush Lipocarpha micrantha Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Green Rock-cress Boechera missouriensis Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Hairy Agrimony Agrimonia pubescens Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Lily-leaf Twayblade* Liparis liliifolia Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Philadelphia Panic-grass Panicum philadelphicum ssp. philadelphicum Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Red Mulberry Morus rubra Delineate population and avoid Year-round
Shining Wedgegrass Sphenopholis nitida Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
Toothcup Rotala ramosior Avoid herbicide on grasses/sedges, ferns or forbs 15 April - 1 November
*This is a data sensitive species. If the species map or list will be published, do not release the species name instead use “sensitive plant”.

NOTES:
* Data Sensitive Species - Species are highly susceptible to collection and are therefore of high concern to Natural Heritage.
Information about these species (including presence/absence) cannot be released to anyone else (especially including release to 
third parties or published) unless such release is agreed to in writing by the Natural Heritage Program (See Massachusetts Public 
Records law: M.G.L. chapter 66 section 17D). If you know the species list we are providing will be published (based on application) 
do not release the species name instead use “sensitive plant”.
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5 Herbicides Proposed Including Application 
Rates, Carriers, and Adjuvants 

 Herbicides that may be used on the ROWs during the calendar year 2013 are limited to the 
following: 
 

Table 3 – Herbicides Proposed for Use 

Trade 
Name EPA Reg. Active 

Ingredient(s) 
Application 

Method 
Carrier/ 

Adjuvant* 
Percent 
Solution 

Application 
Rates 

Polaris 
Herbicide 228-534 Imazapyr Foliar Nonionic 

surfactant 0.05–5% 

Manufacturer label 
recommendations, not to 
exceed 3 pints/acre every 3rd 
year OR 2 pints/acre every 
other year 

Rodeo  62719-324 Glyphosate Foliar Nonionic 
surfactant 0.75-10% 

Manufacturer’s label 
recommendations; lowest 
labeled rates 

Rodeo 62719-324 Glyphosate Cut Stump 
None (mix 
with water 
only) 

50-100% 
Manufacturer’s label 
recommendations; lowest 
labeled rates 

Escort 352-439 Metsulfuron-
methyl Foliar Surfactant 0.25%-2% 

Manufacturer’s label 
recommendations; lowest 
labeled rates 

Garlon 4 62719-40 
Triclopyr, 
butoxy ethyl 
ester 

Foliar & 
Cut Stump Surfactant 0.25–50% 

Manufacturer’s label 
recommendations, Lowest of 
the following rates: lowest 
labeled rate or 0.5 pints/acre 
between 10 – 50 feet of 
resource; Lowest labeled rate 
or 3.0 pints/acre between 50 
feet and boundary of spray 
zone 

*Adjuvants and drift control agents may be included in application mixtures according to label requirements. 
 

6 Herbicide Application Techniques and Alternative 
Control Procedures Proposed  

Vegetation along the ROWs will involve IPM, including mechanical control methods (e.g., hand 
cutting, mowing, selective trimming) and chemical control (e.g., foliar herbicide treatments and 
cut stump treatments).  The method chosen for a given vegetation problem will attempt to 
achieve a long-term, low maintenance vegetation management program through the 
encouragement of a stable herbaceous community. 
 
Hand Cutting 
Hand cutting consists of the mechanical cutting of target species using chain saws or brush 
cutters.  Target species are cut as close to the ground as practical with stump heights usually not 
exceeding three inches.  Hand cutting is used in order to protect environmentally sensitive sites 
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or on target vegetation greater than twelve feet tall where herbicide use is prohibited by 
regulation.  Hand cutting is used on those restricted sites where terrain, site size, or sensitivity 
renders mowing impossible or impractical.  Hand cutting may be used at any time of the year. 
 
Mowing 
Mowing consists of the mechanical cutting of target vegetation using machines.  Depending 
upon the resources available, mechanical cutting may be made using a consumer-type push 
mower, a large self-propelled or rider mower, brush hog, edgers, and “Weed Whackers”.  
Selection of specific equipment is based on terrain, target vegetation size and equipment 
availability.  Mowing is used on sites where herbicide use is prohibited by regulation, where a 
large number of target species stems have exceeded maximum control heights, or where access 
is inhibited by high woody vegetation density and that access is required in the short term.  The 
use of mowing as a treatment method is restricted by steep slopes, rocky terrain, and wet sites 
with deep soft soils. Mowing shall be used in most areas where terrain, site size and sensitivity 
permit efficient use of the equipment.  Mowing may be used at any time of the year except 
when snow precludes operations. 
 
Selective Trimming 
Selective trimming consists of the mechanical pruning of the tops or encroaching limbs of trees. 
This trimming will be accomplished using aerial lifts mounted on trucks or tractors or, if terrain 
or obstructions prevent equipment access, climbing crews. 
 
Foliar Treatments 
Foliar treatments involve the selective application of an herbicide diluted in water to the foliage 
of target vegetation.  The two types of equipment used for foliar treatments are the hand-held 
pump sprayers and motorized truck-mounted sprayer.  Both treatments use low pressure (i.e., 
below 60 psi at the nozzle) for application.  Foliar treatments with hand-held pump sprayers are 
used on low-density target vegetation. Motorized application equipment is used on higher 
density target vegetation.  Truck-mounted hydraulic sprayers are used to apply the herbicide 
solution to lightly wet the target plant. 
 
Foliar treatments are used on woody plants, grasses, weeds and conifer species. Only hardwood 
species less than 12 feet in height will be foliar herbicide treated.  Treatments will take place 
when plants are in full leaf and actively growing, or in accordance with the manufacturer’s 
recommendations.  Foliar treatments are incorporated into the VMP because, when used 
according to the HG&E application program, they are an effective and efficient method to 
control the whole target plant.  Controlling the whole target plant reduces competition from 
sprout growth. 
 
Cut Stump Treatment 
Cut stump treatments consist of mechanical cutting of target species using chain saws 
immediately followed by a herbicide treatment applied with a squirt bottle or painted on the 
freshly cut surface of the stump within 2 hours after cutting.  The herbicide is limited to the 
freshly cut surface of the remaining stump.  The cutting procedure is identical to the outlined in 
Hand Cutting. Hardwoods greater than 12 feet tall will be cut stump treated. Cut stump 
application is preferred during the dormant period. 
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Vista Pruning 
Vista pruning, as defined in 310 CMR 10.04, is the selective thinning of tree branches of 
understory shrubs to establish a specific “window” to improve visibility.  Vista pruning does 
not include the cutting of trees which would reduce the leaf canopy to less than 90% of the 
existing crown cover and does not include the mowing or removal of understory brush.  Vista 
pruning activities in the Lower Riverside Park will be conducted from the bottom of the slope.  
Cutting will be minimized by evaluating the visual effects of cutting practices as work is 
conducted.   
 

7 Companies which will Perform Herbicide 
Treatment 

One or more of the following companies will apply herbicides, under contract to HG&E.  The 
specific company or companies will be identified in the notification given at least 21 days prior 
to herbicide treatment, in accordance with 333 CMR 11.07, Public Notification. 
 
 
Asplundh Tree Expert Co. 
P.O. Box 207 (1044 Main Street) 
Watertown, CT  06795 
(860) 274-0615 
Local Contact: Barry P. Croke 
65 Maple Street 
Belchertown, MA 01007 
Telephone (Day) 860-307-4998 
 
Northern Tree Service 
290 Park 
Palmer, MA 01069  
(413) 596-6132 
 
Mountain View Landscape 
67 Old James Avenue 
Chicopee, MA 01020 
(413) 536-7555 
 

 
Lewis Tree Service, Inc. 
Walt Dodge 
89 Brookfield Rd. 
Brookfield, MA 01010 
(413) 245-6166 
 
CMS Landscaping 
175 Suffolk Street,  
Holyoke, MA 01040 
(413) 533-3300 
Contact: Bob Cameron 
 
Country View Lawn Care 
14 Ernest Lane,  
Holyoke, MA 01040 
(413) 532-8355 
Contact: Bob McKenzie 
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8 Identification of Target Vegetation 
For the purposes of this plan, plant species are divided into two groups, undesirable species that 
have the potential to impede access to public pathways or fault overhead conductors on the 
ROW or are capable of damaging or interfering with physical and visual access to above-ground 
lines and equipment for inspection, maintenance and repair, and desirable species which cannot. 
It is the responsibility of the vegetation control contractor to be knowledgeable about and to 
instruct crews in the identification of desirable and undesirable species and the various 
herbicide control techniques necessary for integrated vegetation management.  In general, 
undesirable species include trees, tall maturing shrubs and vines. This includes, but is not 
limited to the following species: 
 

Common Name Scientific Name 
Grape Vines Vitis spp. 
Virginia creeper Parthenocissus quinquefolia 
Bittersweet Solanum dulcamara 
Poison ivy  Rhus radibans 
Mulberry Morus spp. 
Staghorn sumac Rhus typhina 
Catalpa Chilopsis linearis 
Ailanthus Ailanthus altissima  
White ash Fraxinus Americana 
Cottonwood Populus deltoids   
Poplar Populus spp. 
Silver maple Acer saccharinum 
Red oak Quercus falcate 
American elm Ulmus Americana 
Russian olive Elaeagnus angustifolia 
Box elder Acer negundo 
Black cherry  Prunus serotina 
Black birch Betula nigra  
Japanese bamboo  Polygonum cuspidatum   
Dogwood Cornus spp. 
Black Locust Robinia peudoacacia 
Norway maple Acer platanoides 
Northern catalpa Catalpa speciosa 
Tree of Heaven Ailanthus altissima 
Autumn olive Elaeagnus umbellate 
Japanese barberry 
 

Berberis thunbergii 
 Exotic bush honeysuckle 

 
Lonicera sp 
 Oriental bittersweet Celastrus orbiculáta 
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Control of woody species is critical because they have the potential to short circuit overhead 
electrical conductors on the ROWs.  Removal of other invasive species is necessary to facilitate 
physical and visual access to the ROW for inspection, maintenance and repair. 
 
Desirable species in the ROWs typically include low maturing shrubs (less than 12 feet), ferns, 
grasses, herbs, and wildflowers.  In the 10-foot radius surrounding the gas distribution vaults, 
only low-growing grasses are desirable. 
 

9 Individuals Representing Applicant Supervising 
YOP 

The applicant is represented by Fuss & O’Neill, Inc. Consulting Engineers.  The contact person 
at Fuss & O’Neill is: 
 
Diane M.L. Mas, PhD 
Senior Environmental Engineer 
Fuss & O’Neill Inc. Consulting Engineers 
78 Interstate Drive 
West Springfield, MA 01089 
Telephone: 413-452-0445 
dmas@FandO.com 
 
The individual responsible for supervision of the YOP implementation is: 
 
Charles L. Martel 
Environmental Health and Safety Coordinator 
City of Holyoke Gas & Electric Department 
99 Suffolk Street 
Holyoke, MA 01040-5082 
Telephone: 413-536-9369 
Fax: 413-532-4305 
Email: cmartel@hged.com 
 
10  Procedures and Locations for Handling, Mixing, 

and Loading Herbicide Concentrates 
No herbicide concentrates shall be handled, mixed or loaded on a ROW within 100 feet of a 
sensitive area.  The following guidance is provided for the handling, mixing and loading of 
herbicide concentrates. 
 

1. Follow all manufacturers’ label directions. 
2. Wear protective clothing as specified on the manufacturer’s label, i.e., rubber gloves, 

hat, respirator, goggles, face shield. 
3. Immediately change clothes if herbicide concentrate is spilled or splashed on 

clothing. 
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4. Have soap and water available for cleanup. 
5. While pouring herbicides, keep head above the container opening and positioned so 

that winds do not carry concentrate onto face or body. 
6. Do not overfill sprayer. 
7. Triple rinse empty containers and use the rinsings when possible. 

 
In order to minimize the potential for spills of herbicide concentrate and mitigate the impact of 
any accidental spills, the following procedures will be followed. 
 
Only the amount of herbicide necessary to carry out the vegetation control, based on the 
monitoring results, will ensure that there will be no waste and minimize potential problems.  
Any vehicle carrying out a spray operation will be equipped with a bag of adsorbent, activated 
charcoal, leak-proof containers, a broom and a shovel in case of minor spills.  A clipboard log 
of the herbicides on the vehicle will be kept on the vehicle.  Herbicide labels and fact sheets 
should be carried on-site by the applicator. 
 
As soon as any spill is observed, immediate action will be taken to contain the spill and protect 
the spill area.  The cause of the spill must be identified and secured.  Spill containment will be 
accomplished by covering the spill with adsorptive clay or other adsorptive material or, for large 
spills, building clay or soil dikes to impede spill progress.  Until completely clean, protection of 
the spill area will be accomplished by placing barriers, flagging or a crewmember at strategic 
locations.  If a fire is involved, care will be taken to avoid breathing fumes from any burning 
chemicals. 
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EMERGENCY CONTACTS 
 
In the event of a spill or emergency, information on safety precautions and cleanup procedures 
may be gathered from the following sources: 
  
Source   Telephone 
   Number 
Herbicide Label See Appendix F 
Herbicide Fact Sheet See Appendix D 
Herbicide Material Safety Data Sheet See Appendix F 
Herbicide Manufacturer 
 Dow AgroSciences (Rodeo and Garlon 4) (800) 992-5994 
 DuPont (Escort) (800) 441-3637 
 NuFarm Americas Inc. (Polaris Herbicide) (877) 325-1840 
Holyoke, Chicopee, and South Hadley Fire  
 and/or Police Departments  911 
Holyoke Gas & Electric Department (EH&S Coordinator) (413) 536-9392 
Holyoke Board of Health (413) 322-5595 
Holyoke Conservation Commission (413) 322-5615 
Chicopee Health Department (413) 594-1660 
Chicopee Conservation Commission (Planning Dept.) (413) 594-1516 
South Hadley Board of Health (413) 538-5017 ext. 204 
South Hadley Conservation Commission (413) 538-5017 ext. 208 
Holyoke Medical Center (413) 534-2500 
Massachusetts Pesticide Program (617) 626-1776 
Massachusetts Dept. of Environmental Protection (DEP) (413) 784-1100 
Massachusetts Dept. of Public Health, Environmental  
 Toxicology Program (617) 624-5757 
Massachusetts Poison Control Center (800) 222-1222 
CHEMTREC  (800) 262-8200  
US Environmental Protection Agency (EPA) 
 National Pesticide Information Center (800) 858-7378 
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Appendix A 
 

Vegetation Management 
Plan 2013-2017 

 
(Enclosed Separately) 
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Appendix B 
 

Gas & Electrical Transmission/Distribution  
ROW Maps 
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R
1

Gas Distribution Vaults
Name Location Description Pit # Northing Westing
Apremont Highway Apremont Hwy @ Dupuis Rd on east side of Apremont Hwy Hp -> Ip 2 42 11 20N 72 40 50W
Hampden/Lincoln Hampden St @ Lincoln St On Hampden st in Sidewalk Hp -> Lp 5 42 12 47N 72 37 01W

Relief vault on Lincoln st in Sidewalk
Nick Cosmos Way Nick Cosmos @ Essex st Hp -> Lp 14 42 12 11N 72 36 33W
Appleton St Appleton @ 1st Level Canal/ in sidewalk Hp -> Ip 1 42 12 16N 72 36 29W
Old Gas Works Gatehouse Rd near Flood Control Locks Hp -> Lp No Number on Map 41 12 16N 72 36 01W
Elm/Prospect Arbor Way in Polaski Park Hp -> Lp 4 42 12 46N 72 36 23W
So Bridge/So Canal So Canal St @ So Bridge St Hp -> Ip 11 42 11 38N 72 36 41W
Beaulieu/Main Beaulieu St @ Main St in Sidewalk on Main st Hp -> Ip ->Lp 8 42 11 25N 72 37 09W

Relief vault on Garfield St against Building 9
Peltiah/Main Peltiah St@ Main St on Both Sides of Main St Hp -> Ip ->Lp 10 42 10 26N 73 37 53W
Whitings/Rt 5 Whiting Farms @ Northampton St in TreeBelt on Whiting Farms Ip -> Lp 12 42 11 16N 72 37 51W
Bobala Rd Bobala @Whitney Ave Hp -> Ip 7 42 10 13N 72 38 52W
Homestead/Westfield Homestead Ave @Westfield Rd vault at Intersection Ip -> Lp 6 42 11 15N 72 39 01W
Old Jarvis Old Jarvis Ave Near Bassett Rd On Jarvis Bet. Bassett and Jarvis Hp No Number on Map
Hampden/Rt5 Hampden St @ Northampton St Hp -> Lp 5 42 12 47N 72 37 48W
Bemis/Easthampton Bemis Rd @ Easthampton Rd Ip -> Lp 3 42 13 22N 72 38 33W

Vault on East Side of Bemis
Relief on West Side of Bemis Rd

Apremont/Rock Valley Apremont Highway @ Rock Valley Rd Hp -> Ip 17 42 11 29N 72 40 29W
Mueller Rd Mueller Rd Control Center Located Between Take Station No Number on Map 42 11 20N 72 40 53W
County / Weiser County Rd @ Weiser Dr Hp -> Ip 16
Northampton / Vadnais Northampton St @ Vadnais St Ip -> Lp 18 42 13 26N 72 37 44W
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Appendix C 
 

Canal Right of Way Map 
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Appendix D 
 

Herbicide Fact Sheets 



Active Ingredient
Use Restrictions

Product Names (EPA #)
Registrant

Glyphosate
Lowest Labeled Rate for all
Glyphosate products

Round Up Pro (524-475)
Monsanto

Glypro-Plus (62719-322)
Accord Concentrate or
Rodeo (62719-324)
Dow AgroSciences

Razor (228-366)
Razor-Pro (228-366)
Riverdale AquaNeat
Aquatic Herbicide
(228-365)
Nu Farm Americas

While Accord Concentrate, Rodeo, Glyphosate VMF
and Aquaneat all have aquatic uses, approval for their
use as sensitive materials does NOT mean that they
can be used for aquatic weed control, or directly
applied to water, as part of a rights of way
management program. Products are subject to the
no-spray and limited spray provisions of 333 CMR
11.04.

Metsulfuron Methyl
Lowest Labeled Rate for
all Metsulfuron Methyl
Products*

Escort XP (352-439)
EI Dupont

Patriot Selective
Herbicide, (228-391)
Nu Farm Americas

Sulfometuron Methyl
Lowest Labeled Rate for all
Sulfometuron-Methyl
Products*

Oust XP (352-601)
EI Dupont

Riverdale Spyder
Herbicide, (228-408)
Nu Farm Americas

Metsulfuron Methyl
Sulfometuron Methyl
Lowest Labeled Rate*

Oust Extra (352-622)
EI Dupont

Ammonium Salt of
Fosamine
Lowest Labeled Rate*

Krenite S (352-395)
EI Dupont

Imazapyr
3 pints/acre every 3rd year
OR

Arsenal (241-346)
Arsenal Powerline
(241-431)
Arsenal Railroad

Polaris Herbicide
(228-534)
Nu Farm Americas

The Official Website of the Executive Office of Energy and Environmental Affairs

Energy and Environmental Affairs

Home Department of Agricultural Resources

Rights of Way Sensitive Area Materials List

Contact

Hotze Wijnja
Hotze.Wijnja@state.ma.us
617-626-1771

Additional
Resources

Massachusetts Department
of Agricultural Resources

Division of Crop and Pest
Services

Pesticide Program

Rights of Way Vegetation
Management

Herbicide Review Process for
Sensitive Areas

Rights of Way Sensitive Area
Materials List

Vegetation Management &
Yearly Operation Plans

See All
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2 pints/acre every other
year
for all Imazapyr Products

Herbicide (241-273)
BASF

Triclopyr, Butoxy Ethyl
Ester
The lowest of the following
rates:
1. Between 10 feet and 50
feet of the resource:
Lowest labeled rate* or
 0.5 pints per acre
2. Between 50 feet and the
boundary of the limited
spray zone: Lowest labeled
rate* or 3 pints per acre

Garlon 4 (62719-40)
Dow AgroSciences
Garlon 4 Ultra
(62719-527)
Dow AgroSciences

Paclobutrazol
Lowest Labeled Rate*

Cambistat (74779-3)
Rainbow Treecare

* Lowest labelled rate the minimum labelled rate of the pesticide product for the
appropriate site, pest and application method
Disclaimer
The Massachusetts Department of Agricultural Resources (MDAR) makes no
endorsement of any companies, organizations, persons, products, trade or brand
names referenced in this Rights of Way Sensitive Area Materials List (“the list”).
Active Ingredients on the list are reviewed pursuant to a Cooperative Agreement
between MDAR and the Massachusetts Department of Environmental Protection.
Only environmental fate and toxicological data, including eco-toxicological data, are
reviewed when evaluating an active ingredients suitability for inclusion on the list.
Inclusion on the list does not represent any endorsement by MDAR as to the efficacy
of the active ingredient for rights-of-way vegetation management.

© 2012 Commonwealth of Massachusetts.
Mass.Gov® is a registered service mark of the Commonwealth of Massachusetts.
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T H E  C O M M O N W E A L T H  O F  
M A S S A C H U S E T T S  
EX E C U T I V E  O F F I C E  O F  EN E R G Y  AN D  E N V I R O N M E N T A L  AF F A I R S 

 Department of Agricultural Resources 
251 Causeway Street, Suite 500, Boston, MA 02114 
617-626-1700   fax:  617-626-1850    www.mass.gov/agr 

    

 

   

 

TRICLOPYR 
 
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 
Common Trade Name(s): Garlon 3A, Garlon 4  
  
Chemical Name: Triclopyr [(3 ,5,6-Trichloro-2-pyridinyl) oxy] acetic acid  
  
CAS No: 55335—06—3  
  
  
GENERAL INFORMATION 
  
Triclopyr is a picolinic acid derivative and is marketed as Garlon 3A the triethylamine (TEA) salt (CAS 
#057213-69-1) and Garlon 4 the butoxyethyl ester (CAS# 008008-20-6).  
  
Triclopyr is effective against a wide variety of woody plants as a foliar spray, basal spray and when 
applied to cut surfaces. Triclopyr is absorbed by both plant leaves and roots and is readily translocated 
throughout the plant. It produces an auxin-type response in growing plants in that it appears to interfere 
with normal growth processes. Thus, maximal plant response occurs when applications are made soon 
after full leaf development and when there is sufficient soil moisture for plant growth.  
  
ENVIRONMENTAL FATE 
  
Mobility 
  
Most laboratory and field studies indicate that Triclopyr is a relatively mobile herbicide under most 
conditions. Soil organic carbon partition coefficients K(oc) were determined for the TEA salt in 12 soils 
which ranged from 0.081% to 21.7% organic carbon. The K(oc) values range from 12 to 78 (14), 
indicating that Triclopyr should be mobile in most soils. In the same study the K(oc) values of 
trichloropyridinol, the major metabolite, were reported to range from 114 to 156 in three soils which were 
not identified. This indicates that trichloropyridinol is less mobile than Triclopyr and should have 
moderate mobility in soil(14).  
  
In a laboratory study using sandy loam soil with a low organic matter content (0.62%), 75-80% of the 
applied Triclopyr leached through a 12 inch soil column between days 11 and 15. Water was applied at 
the rate of 0.5 inches/day for 45 days. The major degradation product, tricloropyridinol required 13 inches 
of applied water to elute, nearly twice as much (7.5 inches) as Triclopyr(14).  
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 In a field study, Garlon 3A was applied at the rate of 3 gallons/ acre (9 lbs/acre) to six soils ranging from 
clays to loamy sands in six states. Rainfall was reported to be normal, but not given. Small amounts of 
Triclopyr and its metabolites were found in the 6—12 inch and 12-18 inch layers of soil 28 to 56 days 
after application (14,15). Although an application rate of 9 lbs per acre is rather high, the presence of 
Triclopyr at those depths should be noted especially since there is a correlation with the previous 
laboratory studies.  
  
In other studies, Triclopyr exhibited significantly lower mobility than had been previously reported. In a 
field study conducted in Massachusetts, Triclopyr was applied to sandy loam soil at a rate of 0.6 lb/acre. 
Rainfall was reported as normal, but not given. Triclopyr was never detected below the top ten inch layer 
of soil at any time during the three month study (100). As part of the same study, Triclopyr was applied to 
soil columns containing the same soil as in the field study at the rate of 0.6 and 6.0 lbs/acre. Simulated 
rainfall was applied to the soil columns at a rate of 1 inch per week for a total of 5 inches. Triclopyr was 
not detected below the top 4 inch layer of soil (100). These results indicate lower mobility than previously 
reported, but they may reflect the short persistence of Triclopyr in soil rather than its mobility through the 
soil profile.  
  
Persistence 
 
Soil 
  
Microbial degradation is the primary mechanism by which Triclopyr is degraded in soils to two 
metabolites (15). Degradation under anaerobic conditions (i.e. saturated soils) is reported to be 5 to 8 
times slower than under aerobic conditions (14). Triclopyr in soils is not thought to be degraded to any 
appreciable extent by chemical hydrolysis and, due to its low volatility, is not thought to volatilize from soil 
to any great extent (15).  
  
A review by TRW states that Triclopyr “is not considered to be a persistent compound in soils” (95). Studies 
indicate that under certain conditions the half-life of Triclopyr can be relatively short. The Dow Chemical Company 
has reported a half-life of 10 days in silty clay loam (96). In a small West Virginia watershed the half-life was 
estimated as between 14 and 16 days (15). Triclopyr was applied aerially at the rate of 10 lbs/acre, but much of the 
Triclopyr was intercepted by foliage. Average Triclopyr residues in soil from the treated area of this study, 
measured on the day of the treatment, were non—detectable in densely wooded areas, 4.4 ppm in lightly wooded 
areas, and 18 ppm in open areas (15). In a Massachusetts field study, the half—life of Triclopyr was reported as 10 
days after the applications of 0.6 and 6.0 lbs/acre Triclopyr to non-target vegetation (100).  
  
Most other studies suggest a much longer persistence for Triclopyr in soil. In a laboratory study, Dow 
reported a half-life of 46 days for Triclopyr in loam. The loam was maintained in the laboratory at 95 deg 
F with moisture at field capacity for the duration of the study (96). A 95 deg  soil temperature and 
moisture at field capacity are both quite high and indicate that the persistence at less than ideal 
conditions would be longer. Dow also reports the average half-life of Triclopyr in soil to be 30 days (101). 
An average half-life of 46 days is reported in the Herbicide Handbook (10) and by Ghassemi et al. (95). 
In addition, other investigators have reported a half—life in soil of “less than 50 days” at temperatures 
between 25-35 deg C, and between 79 and 156 days at 15deg C (14). In a field study conducted in 
Sweden, Garlon 3A was applied at the rate of 2 lbs (a.i.)/acre to eight different forest soils. Residues of 
Triclopyr persisted for 1 to 2 years, and in some cases in excess of 2 years, at levels approximately 10 
percent or less of initial soil residue levels (15). It must be noted that soil temperature levels never 
exceeded 14deg C (57 deg F) and these temperatures are not favorable to microbial degradation (15). 
These low maximum temperatures are not typical of year round Massachusetts temperatures, but 
indicate the increased persistence that may occur when applications are made in the fall and are 
followed by cold weather.  
  
The variable half-lives reported for Triclopyr indicate that soil half-life may be dependent on the soil and 
climatic conditions. As in most situations of microbial degradation; cold and, dry or saturated soils 
decrease the decomposition rate, while warm moist soils increase it.  
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Aquatic 
  
The fate of the butoxyethyl ester of Triclopyr (TBEE) in water is summarized in Figure 1. This diagram 
shows the major degradation pathways for the ester in water, but does not include processes such as 
sediment and particulate adsorption. The fate of the ester in water has also been simulated with a 
modelling technique by McCall et al., 1988 (115). A recent study by Woodburn (116) with the 
triethylamine salt of Triclopyr experimentally applied to a lake in Florida also provides useful comparative 
data on the persistence of Triclopyr degradation products. The degradation path is believed to be TBEE 
to Triclopyr acid to 3,5,6—trichloro-2-pyridinol (TCP) to non-halogenated organic acids.  
  
TBEE degrades quite rapidly in water to Triclopyr acid. Laboratory studies indicate that photolysis is the 
principal degradation pathway with hydrolysis also contributing (117, 118). Several studies indicate that 
the half-life of the ester in water can range from 1.5—2 days as a result of photolysis (117, 119). 
Hydrolysis half—lives are dependent upon water pH and temperature and range from 0.06 d to 208 d in 
natural waters. They decrease with increasing temperature and increasing pH. Acidic conditions increase 
the persistence of the ester substantially. The 208 d half—life was observed in natural unbuffered water 
at pH 5 and 15

o
C. Waters with this pH level occur in Massachusetts. One laboratory study has produced 

contradictory results where the ester was stable to hydrolysis, and little photodegradation of the ester 
occurred over 9 months (120). This study however was performed with buffered, sterile water. Modelling 
results for the dissipation of the ester indicate that decay should be fairly rapid with a half-life of 12-18 
hours (115).  
  
The acid is short-lived in the aquatic environment with reported half—lives of from 2.1 hours at the 
water’s surface in summer at 40deg N latitude to 14 hr at 1m water depth in winter (117). The principal 
decay product of the acid is 3,5,6-trichloro-2-pyridinol (TCP), a transient metabolite in water with half—
lives ranging from minutes to one day (121). TCP rapidly degrades into nonhalagenated, low molecular 
weight organic acids (116,121), with phototransformation playing a larger role than hydrolysis in this 
process.  
  
Salomon et al. (118) demonstrated a half—life of 3.8-4.3 days at l6-17 deg C for the ester to TCP step in 
an Ontario Lake. Woodburn (116) added Triclopyr salt to a Florida lake and determined a half—life of 
0.5—3.6 d at 300 C for the salt to organic acid step. The time scales of both of these studies are in 
general agreement with the other data on the time course of breakdown for the ester (or salt) to organic 
acids. With the exceptions of the Hamaker (120) study and a slow breakdown at pH 5, most studies 
indicate that TBEE in water is degraded relatively rapidly.  
 
 
  
TOXICITY REVIEW 
  
Acute (Mammalian)  
  
The Triclopyr toxicity database has been reviewed in several places including the GEIR on the Control of 
Vegetation on Utility and Railroad Rights-of-Way in Massachusetts (14), Herbicide Handbook Weed 
Science Society of America (10), and by the U.S. Forest Service (15). Several Dow Publications review 
the Triclopyr information (101) and Garlon products (102 and 103).  
  
The oral LD5O for Triclopyr in rats is 729 mg/kg in males and 630 mg/kg in females (15, 101). The rat 
oral LD5O for combined sexes has been reported as 713 mg/kg (10, 14). Rabbits and guinea pigs are 
more susceptible to oral administration of Triclopyr with LDSOs of 550 and 310 mg/kg respectively (14, 
15, 10). The Garlon products have oral LD5Os of greater than 2000 mg/kg (10, 14, 15, 101, 103, 103).  
  
The dermal LD5Os are greater than 2000 mg/kg in rabbits (Triclopyr), and greater than 3980 mg/kg in 
rabbits for Garlon 4 and Garlon 3A (101, 102, 103)  
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The effects of Triclopyr on the eye are dependent on the chemical derivative involved: the butoxyethyl 
ester found in Garlon 4 is essentially non—irritating (102, 15, 14, and 101), while the triethylamine salt is 
not only an irritant but can cause serious injury (101, 14, 15). These eye injuries include conjunctival 
irritation, moderate internal redness and moderate to severe corneal damage which may be permanent 
(14).  An inhalation study showed that 100% of the test rats survived a 1 hour exposure to 3 to 20 
dilutions of Garlon 3A in air. Transitory nasal irritation to rats was noted after a 4 hour exposure to Garlon 
4 aerosol (14).  
  
Metabolism 
  
Two studies, one dermal and one oral have been done in humans to determine pharmacokinetic and 
metabolic profiles. Five mg/kg acid equivalent (ae) was applied to the forearm of 5 volunteers in the 
dermal study. One point five eight percent to 1.11% of the applied dose was absorbed and the 
percutaneous absorption half -life was 16.8 hours (108). In the oral study, 6 volunteers received 0.1 or 
0.5 mg/kg Triclopyr (acid equivalent) in apple juice. The excretion half—life is 5 hours and 80% of the 
dose is recovered as unchanged Triclopyr in the urine (109). The 20% which was unaccounted for could 
be attributed to one of several explanations including incomplete collections of urine, incomplete 
absorption of material or metabolism to an unknown metabolite.  
  
Subchronic/Chronic Studies (Mammalian)  
  
Long—term bioassays have been done using Triclopyr in rats (107) and mice (106). Summaries of these 
studies, provided by Dow Chemical Company have been reviewed for this discussion.  
  
Fischer 344 rats received 5, 20, 50 or 250 mg/kg/d in a preliminary 13 week study. There was a 
decrease in body weight gain at 50 and 250 mg/kg/d and kidney effects were observed in both sexes at 
doses of 20 mg/kg or greater (107). In the full two year study, the doses were 0, 3, 12 and 36 mg/kg/d. 
The dose related effects in the males were increased body weight at 12 and 36 mg/kg/d, and in females 
there was an increase in pigmentation in the proximal tubules at 3, 12 and 36 mg/kg/d. Neither the 
weight increase in the males nor the increased pigmentation in the females were accompanied by 
morphological, histological or functional changes. The NOAEL for males and females was reported to be 
3 mg/kg/d (107).  
 In the mouse bioassay, ICR mice received Triclopyr in their diets for twenty-two months. The doses 
were 0, 50, 250, 1250 ppm (0, 5, 55, 28.6 and 143 mg/kg/d in males and 0, 5.09, 26.5 and 135 mg/kg/d 
in females). The range finding study included doses of 0, 200, 400, 800, 1600 or 3200 ppm. At the high 
dose there were decreases in body weight, anemia, changes in urine, increase in cholesterol levels and 
multiple changes in liver functions. Some of the liver changes were also observed in the 1600 and 800 
ppm groups. There were decreases in body weights, changes in kidney and urine (at various doses and 
points in time) and liver effects at the 1250 ppm dose. At 250 ppm there were mild kidney effects and the 
NOEL was reported as 50 ppm (5.55 and 5.09 mg/kg/d for males and females respectively) ( 106).  
  
In subchronic studies, the 90 day dietary NOELs were 30 mg/kg/d and 20 mg/kg/d for rats and mice, 
respectively. Dogs were more sensitive to dietary administration of Triclopyr, with kidney effects 
(decrease in excretion) at 2.5 mg/kg/d (14, 101). Dogs refused to eat food that would result in doses of 
30 and 100 mg/kg (104). In a one year study, dogs received doses of 0. 0.5, 2.5 or 5.0 mg/kg/d. Minimal 
kidney effects were observed at 2.5 and 5.0 mg/kg/d. These findings were considered non—adverse by 
Dow making the NOAEL 5.0 mg/kg/d and the NOEL 0.5 mg/kg/d (105).  
  
Two monkey studies were done to investigate kidney effects in primates. In one study, the monkeys 
received 0, 10, 20 or 30 mg/kg/d in diet for 28 days. There was no effect on urinary excretion or other 
responses observed (101, 104). In a second study, 4 monkeys received Triclopyr at 5 mg/kg/d for 28 
days, the dose was then increased to 20 mg/kg/d for 102 days. The effects observed in this study were 
stool softening and diarrhea (104).  
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Oncocrenicitv Studies 
There have been two chronic bioassays done for Triclopyr. Rats received 0, 3, 12 or 36 mg/kg/d and 
mice received 0, 50, 250 or 1250 ppm (0, 5.55, 28.6, 143 mg/kg/d for males and 0, 5.09, 26.5 and 135 
mg/kg/d for females). The only positive result was an increase in combined incidence of mammary 
adenomas and adenocarcinomas in the female rats at the high dose. There was no evidence of multiple 
tumors and the effect was not dose related (107, 106).  
  
Mutagenicitv Testing 
  
Triclopyr has been tested for mutagenicity in a variety of test systems and found to be weakly positive in 
one, the dominant lethal study in rats. Triclopyr was non-mutagenic in bacterial assay systems, cytogenic 
assays, and mouse dominant lethal studies (15).  
  
Developmental Studies 
  
The teratology of Triclopyr was investigated using the rabbit model. Doses in the range finding study 
were 0, 25, 50, 100 and 200 mg/kg. There was 50% and 71% mortality in the 100 and 200 mg/kg groups 
respectively. The doses used in the full study were 0, 10, 25 and 75 mg/kg/d for days 6 to 18 of 
gestation. There were 16 rabbits per dose group. One dam in the 25 mg/kg/d group aborted and one 
dam in the 75 mg/kg/d group died. In the 25 mg/kg group one fetus had hyperplasia of the aortic arch 
with pulmonary arterial semilunar valve stenosis. Another fetus had a missing gall bladder. There was a 
statistically significant but non-dose related increase in resorptions at 10 mg/kg/d. This increase was 
within historical control variability. The developmental NOEL was reported as 75 mg/kg/d with a slight 
increase in maternal mortality  
(110)  
Tolerances and Other Guidelines   
 
Tolerances are set for Triclopyr on 5 raw agricultural commodities:  
grasses, forage (500 ppm); grasses, forage, hay (500 ppm); milk (0.01 ppm); meat, fat and meat by 
products (except liver and kidney) of cattle, goats, hogs, horses, and sheep (0.05 ppm); and liver and 
kidney of cattle, goats, hogs, horses, and sheep (0.5) ppm (8).  
  
The Dow internal guideline for inhalation exposure to Triclopyr is 10 milligrams/cubic meter (102, 103).  
  
Avian 
  
The toxic effects of Triclopyr on birds have been investigated in a small number of studies conducted by 
the Dow Chemical Company. For mallard ducks, acute oral LCSOs are reported at 1,698 mg/kg for 
unformulated Triclopyr, 3,176 mg/kg for Garlon 3A, and 4,640 mg/kg for Garlon 4. Eight day subchronic 
oral LC5Os are reported as follows for the various triclopyr formulations:  
 
 Triclopyr  

mallard duck LC50 = 5,000 ppm    
bobwhite quail LC50 = 2,935 ppm    
Japanese quail LC50 = 3,278 ppm  

 
 Garlon 3A   mallard duck LC50=10,000 ppm    

bobwhite quail LC50=11,622 ppm  
 Garlon 4     mallar d duck LC50=l0,000 ppm    

bobwhite quail LC50=9,026 ppm  
  

Source: (15)  
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The data summarized above indicate low acute and subchronic toxicity to the bird species tested. No 
field studies on the toxic effects of Triclopyr or its formulations in birds have been reported (15).  
  
Invertebrates 
  
Very little data were available on the invertebrate and microorganism toxicity of Triclopyr. The data 
reported are primarily for the triethylamine salt (Garlon 3A) and were generated by the Dow Chemical 
Company.  
  
The data indicate low acute lethal toxicity* to organisms tested, with a 96 hr LC5O of 895 ppm in shrimp, 
96 hr LC5O greater than 1000 ppm in crabs, and 48 hr LC5Os ranging between 56 and 87 ppm in 
oysters (15). The 48 hr LC5O for Daphnia is reported as 1,170 ppm (15). After 72 hours of incubation 
with 500 ppm of Triclopyr, no apparent effects on growth were observed in six soil microorganisms when 
compared to a control (15).  
  
No information was obtained on the invertebrate toxicity of Garlon 4, the butoxyethyl ester of Triclopyr.  
  
 
 
Aquatic   
The available information on Triclopyr toxicity to fish indicate a wide response of fish to the two 
formulations of Triclopyr and to unformulated Triclopyr. The butoxyethyl ester of Triclopyr (Garlon 4) is 
“highly toxic to fish”, based upon the Clarke et al. criteria. The 96 hour LC5O values for rainbow trout and 
bluegill sunfish are 0.74 and 0.87 ppm respectively (15). The corresponding value for juvenile Coho 
salmon is 1.3 ppm (122).  
  
The triethylamine salt formulation (Garlon 3A) is “slightly toxic” to fish with 96 hour LC5Os of 552 and 
891 ppm for rainbow trout and bluegills respectively. The corresponding values for unformulated 
Triclopyr are 117 ppm for rainbow trout and 148 ppm for bluegill. Both fish species were less sensitive to 
Garlon 3A than to the active ingredient (15).  
  
No fish toxicity data are available for 3,5,6—trichloro—2—pyridinol (TCP), the intermediate breakdown 
product from the Triclopyr acid to the non—halogenated organic acid end product.  
  
Dow Chemical Company reports that in natural soil and aquatic environments, both amine and ester 
formulations rapidly convert (photodegrade) to Triclopyr acid, which in turn is neutralized to a salt at 
normal environment pH (5.5-6.5)(15). No information is provided with any of the fish toxicity data on the 
actual form of Triclopyr present in the test water. The persistence data summarized in a previous section 
and the simulation results of McCall et al. (115), however provide a description of the probable fate of 
Triclopyr in the toxicity test tanks. The majority of the fish mortalities during the toxicity tests with bluegill 
sunfish and rainbow trout exposed to the ester occurred during the first 24 hours of the test: a pattern 
consistent with the change of the toxic ester form to less toxic breakdown products during this period 
(124).  
  
EXPOSURE ASSESSMENT 
  
For the exposure assessment, we have chosen to analyze the fate of the butoxyethyl ester form of 
Triclopyr (Garlon 4) in water because of its reported high aquatic toxicity in laboratory studies. Garlon 4 
would be applied basally at an average application rate of 0.5 pints per acre for the proposed utility 
program.   
 
 
 In aquatic organisms, LC5Os greater than 10 ppm are considered to be indicative of only slight toxicity and LC5Os less than 1 
ppm are considered to reflect high acute toxicity (Clarke et al., 1970 as referenced in [15]).  
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Since Garlon 4 contains 61.6% of the active ingredient, this application could distribute 37 mg Triclopyr 
BEE/m

2
. The requested maximum application rate is 2 pints per acre.   

  
Two aquatic exposure scenarios have been constructed to evaluate the potential contamination of non-
target surface waters with Garlon 4 from a typical land application.  The first, most extreme, and very 
unlikely scenario is for the case of a static stream traversing a treated acre with a percentage of all of the 
herbicide applied to the acre running into the water. The second represents a more shallow, static stream 
or standing water body of much less volume with runoff from a portion of the bordering land.  
  
SCENARIO (1)  

ASSUMPTIONS:  
Application rate = 0.5 pint/acre  
0.47 L/pint  
61.6% active ingredient  
20% of herbicide applied to acre runs off  
density of applied herbicide = 1.0 g/ml  

RUNOFF:  
0.20 x 0.5 pt/acre x 0.47 L/pt x 0.616 = 0.03 L/acre  

RECEIVING WATER:  
Static stream crossing a treated acre  
Dimension: 0.3 x 1.22 x 64 m = 23.4 in

3 
(volume)  

DILUTION:  
0.03L into 23.4 m = 1.3 mL/m

3
 

 1.3 mL/m
3
 x 1 m

3
 /10 

3
 L = 1.3 x 10 mL/L  

1.3 x l0 
-3

 mL/L x 1 g/ml x l0
3
 mg/g = 1.3 mg TBEE/L  

  
SCENARIO (2)  
  

ASSUMPTIONS:  
Application Rate = 0.5 pt/acre  
0.47 L/pt  
61.6% active ingredient 2  
20% of herbicide applied to 3m

2
  runs off  

density of applied herbicide = 1.0 g/ml  
  

RUNOFF:  
0.2 x 0.5 pt/acre x 0.47 L/pt x 0.616 x 2.47  
 x 10 

-4
acre/m 

2
 x 10 mL/L x 3 m

2
 = 0.02 mL  

  
RECEIVING WATER:  

Static stream,  
Dimensions: 0.15 x 1 x 5 m = 0.75 m

3 
(volume)  

  
DILUTION:  

0.02 mL into 0.75 m3 = 0.03 mL/m
3
 

0.03 mL/ m
3
 x 10

-3
 m /L x 10

3
 mg/g x 1 g/ml = 0.03 mg/L  

  
The calculations presented above illustrate that the probable immediate post—runoff concentrations of 
TBEE in static water bodies will be in the sub-parts per million range. At maximum application rates (2 
pts/acre), these concentrations would range from about 0.1 to 5.2 mg/L. The concentrations for the worst 
exposure scenario (#1) are greater than (7x) the 96 hour LC5O concentrations for freshwater fish; those 



 Page 8 of 10 

for the other scenario are almost an order of magnitude less. The no effect level for TBEE with juvenile 
Coho salmon is <1.0 mg/L (122). Therefore, under the worst exposure scenario with the maximum 
application rate of herbicide, the 96 hour LC5O could be exceeded. Under other, less extreme conditions 
at average application rates, predicted concentrations of the active ingredient would be substantially less 
than the reported no effect level in Coho salmon. The persistence characteristics of TBEE are such that 
the ester form of Triclopyr would not likely persist in surface waters for longer than a couple of days, 
except in those waters in Massachusetts which are acidic where the ester may persist for up to several 
months. It is also very unlikely that rainbow trout would be impacted at application rates of 0.5 pts/acre 
based on the reasonable scenario (#2) which predicts water concentrations of Garlon 4 less than toxic 
concentrations.  
  
The following factors would also tend to reduce the exposure concentrations that fish would experience: flowing 
waters would provide greater dilution than assumed for static conditions; the Massachusetts Right-of-Way 
Management Act mandates an application setback of 10 feet from standing or flowing waters or from wetlands (33 
CMR 1l.04:(l) and (4) (a)); and actual runoff of the applied herbicide would probably be less than used for these 
sample calculations. Scenario 1 represents an extremely unlikely event where 20% of all the herbicide applied to an 
acre runs off into a small water course. The conditions which would foster this type of runoff across setbacks (i.e. 
heavy rains) would tend to turn static stream systems into flowing water courses and hence increase dilution.  
  
The application rate used in the previous non—target species assessment (June 23, 1990) was 0.5 pints 
per acre applied basally. The utilities involved in managing rights-of-way and the manufacturer of Garlon 
4 have since indicated that the required application rate may range as high as 2-3 quarts of Garlon 4 per 
acre for effective control of vegetation. The following addition to the exposure assessment examines the 
resultant changes in the predicted exposure concentrations that might occur in freshwater fish habitats 
when Garlon 4 is applied at the 2-3 quarts /acre rate.  
  
The change in the application rate will result in the following differences in predicted exposure 
concentrations from those originally predicted for 0.5 pts/acre:  
 2 at/acre x 2pt/ qt = x 8  0.5 pt/acre     
  
 3at/acre  x   2pt/qt = x 12  0.5 pt/acre    
  
  
Application rates will therefore be 8-12 times greater than for the 0.5 pts/acre case. The probable 
concentrations in water after runoff as previously predicted were 1.3 (Scenario 1) and 0.03 mg/L 
(Scenario 2) ing butoxyethyl ester of Triclopyr / L. These concentrations would therefore range from 0.24 
— 15.6 ing/L for application rates between two and six quarts.  
  
These predicted concentrations encompass and substantially exceed the reported LCSO concentrations 
for fish (in range of 0.7 - 1.3 mg/L and the NOEL of 1 mg/L for juvenile Coho salmon. The more realistic 
exposure scenario (#2) predicts exposure concentrations of the same order of magnitude as the LC5O 
values.  
  
Given that the higher application rates required for vegetation control in some areas have the potential to 
produce potentially lethal concentrations of the butoxyethyl ester of Triclopyr to fish in water as a result of 
runoff, a setback greater than the mandated 10 feet from standing or flowing waters (333 CMR 11.04: (1) 
and (4) (a) ) will provide an additional level of protection when application rates exceed 0.5 pts/acre.  
  
SUMMARY  
  
Triclopyr exhibits moderate mobility in most of the soils tested. Soils with higher organic carbon content 
would be expected to retard the mobility of Triclopyr. Trichloropyridinol, the major breakdown product, is 
less mobile than Triclopyr.  
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Microbial degradation is the primary mechanism by which Triclopyr is degraded in soils. Degradation 
rates are variable and appear to be dependent on the soil and climatic conditions. In Massachusetts 
conditions, Triclopyr can be expected to have moderate persistence when applied in warm weather (late 
spring —early fall), and slightly longer persistence in colder weather.713 mg/kg. Rabbits and guinea pigs 
have oral LDSOs of 550 and 310 mg/kg respectively. The target organ for Triclopyr is in the liver. The 
only positive result in the oncogenicity studies was an increase in the combined incidence of mammary 
adenomas and adenocarcinoinas in the female rats at the high dose. Mutagenicity tests were negative. 
The developmental NOEL was reported as 75 mg/kg/d with a slight increase in maternal mortality. Using 
EPA’s carcinogen classification scheme, Triclopyr may be considered a group C carcinogen (possible 
human carcinogen: limited animal evidence).  
  
RECOMMENDATION  
  
The herbicide Garlon 4, containing the butoxyethyl ester of Triclopyr (EPA Reg. No. 464-554), is 
recommended for use in sensitive areas only at application rates of 0.5 pt/acre pursuant to 333 CMR 
11.00. Applications at rates up to three quarts per acre are permitted with a setback of 50 feet from 
standing or flowing waters suitable for fish habitat. The set back restriction may be waived upon 
demonstration to both the Departments of Food and Agriculture and Environmental Protection that runoff 
concentrations from applications of Garlon 4 with setbacks less than 50 feet do not pose a threat to fish.  
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METSULFURON METHYL

In addition to the review that is presented below, a comprehensive review available from USDA Forest
Service provides information that incorporates more recent studies and data. The US Forest Service risk
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml

Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in
Massachusetts

Common Trade Names: Escort, Escort XP (2)

Chemical Name: Methyl 2 E[C[(4-Methoxy—6-methyl-l,3,5-Triazifl—
 2-yl) aminolcarbonyl] amino] sulfonyl.]benzoate] (9)

CAS NO.: 74223-64-6

GENERAL INFORMATION

Metsulfuron methyl is a sulfonyl urea herbicide initially registered by E.I. DuPont in 1986. It is a foliar herbicide
registered for use on wheat and barley and non-cropland sites such as Right of Way (9).

ENVIRONMENTAL FATE

Mobility
Metsulfuron methyl is a relatively new herbicide. The studies reviewed here have been provided by the registrant,
EI DuPont.

The soil water partition coefficients (Kd) of Metsulfuron Methyl have been determined in four different soils:
Cecil sand, Flanagan silt loam, Fallsington silt loam, and keyport silt loam. The Kd values range from 0.36 for
Cecil sand to 1.40 for Flanagan silt loam, and Kom values ranged from 29 for Fallsington silt loam to 120 for
Cecil sand (100). The values for Kd and Kom indicate that metsulfuron methyl is not adsorbed well to soil and that
the organic content of the soil is not the only adsorption component. The silt and clay contents appear to influence
adsorption, but there are probably other factors also involved.

The previous study also determined the Rf values for soil. Thin layer chromatography was performed on four soils
for metsulfuron methyl. The Rf values ranged from 0.64 to 1.00; only one value was less than 0.90 (100). This
result confirms the validity of the Kd values, indicating that metsulfuron methyl is mobiie and that the organic
matter content of the Soil is a significant component of adsorption.

Metsulfuron methyl was applied to tops of 12 inch columns [containing four different soils], and eluted with 20
inches of water in 20 hours. Following the percolation of the total volume of water, 106% of the metsulfuron

http://www.mass.gov/agr
http://www.fs.fed.us/foresthealth/pesticide/risk.shtml
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methyl was eluted from the Fallsington sandy loam, 96% from the Flanagan silt loam, 81% for Keyport silt loam
and 93% for Myakka sand (100). The breakthrough volumes for the Fallsington, Flangan, Keyport and Myakka
soils were 6.5, 4.5, 6.9 and 5.8 inches of water respectively (101).

Metsulfuron methyl is relatively mobile in most soils, but will be retained longer in soils with higher percentages of
organic matter.
Persistence
There are two studies which have reviewed the persistence of metsulfuron methyl in the soil. One study was
conducted in the southern United States and the second was in the northern United States and Canada. The results
of the studies indicate a somewhat contradictory picture of the persistence of metsulfuron methyl.

The soil half-lives in Delaware, North Carolina, Mississippi and Florida were 1 week, 4 weeks, 3 weeks and 1 week
respectively following an application in mid to late summer (102). The results are varied and indicate that either
climatic or soil factors determine the persistence. The climate is sufficiently similar to be able to discount that as a
factor. However, both of the locations where the shortest half-lives were observed had the highest organic matter
content in the soils. Furthermore, the half—lives correspond with the organic matter content.

The half—lives following spring applications were 4 and 56 weeks for two sites in Colorado, 6 weeks in North
Dakota and 28 weeks in Idaho (103). In contrast to the southern United States study there does not appear to be any
correlation with climatic or soil characteristics. There appears to be a slightly shorter half—life in acidic soils in the
same location.

Metsulfuron methyl was also applied in the fall and the half-lives determined in two sites in Colorado, North
Dakota and Idaho. These half—lives were 8 weeks, 12 weeks, 42 weeks and 28 weeks respectively. As was
expected there were longer half—lives following fall applications in North Dakota (6 weeks vs. 42 weeks)
however, in Idaho there was no change at all, which is unexpected.

In Canada following spring applications the reported half-lives were 10 weeks, 4 weeks, 4 weeks and 6 weeks for
Alberta, 2 locations in Saskatchewan and Manitoba (103). One would expect longer half lives in Northern locations
due to the effects of temperature on degradation rates. The results from Canada are generally shorter than those in
the U.S. locations, which is unexpected.

Therefore, the half-life of Metsulfuron methyl in the soil is variable and dependent on the location. It is shorter
when applied in the spring but appears independent of other environmental factors in most locations.

TOXICITY REVIEW

Acute (Mammalian)
The toxicology database for Metsulfuron methyl has been reviewed and accepted by the EPA (9). DuPont supplied
excerpts from their monograph on Ally herbicide (112). Summaries of studies were supplied by DuPont for
subchronic, chronic and reproductive studies.
Technical metsulfuron methyl has been tested in two acute oral LD50 studies in Crl:CD Rats. In the first study the
LD5O was greater than 5,000 mg/kg and in the second it was greater than 25,000 mg/kg (the maximum feasible
dose) (112). Clinical signs included salivation, chromodacryorrhea, stained face, stained perineal area and weight
loss (112).

In a 10—dose subacute study using male rats, a single repeated dose of 3,400 mg/kg/day for 10 days over a 2 week
period was administered. This was followed by a two week recovery period. No deaths occurred and slight weight
loss was the only clinical sign observed. In addition, no gross or microscopic changes were observed (112). The
dermal LD50 is greater than 2,000 mg/kg in male and female rabbits (112). Technical metsulfuron methyl caused
mild erythema as a 40% solution in guinea pigs. There was no reaction observed at the 4% concentration. No
response occurred when treated animals were challenged (112).

In rabbits, moderate areas of slight corneal clouding and severe to moderate conjunctivitis were observed in both
washed and unwashed eyes following treatment with technical metsulfuron methyl. The unwashed eyes were
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normal in 3 days and the washed eyes in 14 days (112).

Metabolism
Elimination of metsulfuron methyl in the rat is rapid, with 91% of a radioactive dose excreted over 96 hours (9).
The routes of elimination were not specified within the report.

Subchronic/Chronic (Mammalian)
Ninety day feeding studies have been done with metsulfuron methyl in rats and mice. The rat study was done in
conjunction with a one generation reproduction study (see Developmental Study Section). In this study rats
received 0, 100, 1000, or 7500 ppm (0, 5.7, 57, 428 mg/kg/d) (a) in their diets. Effects observed at the high dose
were: a decrease in body weight and an increase in total serum protein in the females, and a decrease in liver weight
and a decrease in cytoplasmic clearing of hepatocytes in the males the NOEL in this study was 1000 ppm (104).

The 90 day mouse study was done in conjunction with the 18 month mouse study. Groups of 90 mice per sex per
dose received 0, 5, 25, 500, 2500 or 5000 ppm (0, 0.66, 3.3, 66.6, 333.3, 666.6 mg/kg/d) in their diets. Clinical
evaluations were made at 1, 2, 3, 6, 12 and 18 months. Ten animals per group were sacrificed at the 90 day time
point for pathological evaluation. The 2500 ppm group was sacrificed at 12 months. Sporadic effects were observed
on the body weight, food consumption, and organ weights. These were not dose related, resulting in a NOEL of
5000 ppm in diet for mice (111).

In the twenty-one day dermal rabbit study, the intact skin of male and female New Zealand White Rabbits received
doses of 0, 125, 500 and 2,000 mg/kg for 6 hrs/day for 21 days. Clinical signs observed were sporadic weight loss
and diarrhea in a few rabbits. These effects were not dose related. Non dose related histological effects were
observed in male rabbits. This effect was characterized as mild testicular atrophy occurring sporadically at all doses
(112, 108).

Feeding studies in dogs have been done with purebred beagles. The animals received metsulfuron methyl in diets at
dose levels of 0, 50, 500 and 5000 ppm (0, 0.2, 2, 20 mg/kg/d) for one year. There was a decrease in food
consumption in the high dose males. There was a decrease in serum lactate dehydrogenase in all groups of both
sexes at two or more doses these values were within the historical controls. The NOEL was 500 ppm in the males
and 5000 ppm in females (112).

In a chronic feeding study in rats, the animals received metsulfuron methyl at doses of 0, 5, 25, 500, 2500 or 5000
ppm (0, 0.28, 1.4, 28.6, 143 or 286 mg/kg/d. Interim sacrifices were done at 13 and 52 weeks (105).

At the 13 week sacrifice there was a decrease in body weight in the 2500 and 5000 ppm groups; there was a
decrease in absolute liver weight at 2500 and 5000 ppm males. There was a decrease in the relative liver weights in
the 2500 and 5000 ppm females.

(a) In these discussions the assumptions made for estimated conversion of ppm (diet) to mg/kg/D were:
Species Body weight (kg) Intake (kg)
Rat 0.35 0.020 Mouse 0.03 0.004 Dog 10 0.4
When data were presented as ppm, the dose was estimated in mg/kg and is presented in parenthesis.

Findings at the 52 week sacrifice included increase in kidney weight (2500 ppm males) and increased absolute
brain weights (at doses of 25, 500, 2500 and 5000 ppm) in males and at doses of 2,500 and 5000 ppm in females.
There was an increase in absolute heart weight at 2500 ppm in males and at 2500 and 5000 ppm in females. The
absolute organ weights were back to normal at termination. Relative brain weights of the 2500 and 5000 ppm
groups were increased (105)

Oncogenicity Studies
There were no gross or histopathological changes observed in mice receiving up to 5000 ppm metsulfuron methyl
in their diets (112. 111). Similar results were obtained in the 104 week rat study; there were no histopathological
changes observed which were attributable to metsulfuron methyl (105, 112). EPA concludes that there were no
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oncogenic effects in rats or mice at the highest dose tested; 5000 ppm in both cases (9).

Mutagenicity Testing
Metsulfuron methyl was negative in the unscheduled DNA synthesis assay; in vivo bone marrow cytogenic assay in
rats (doses were 500, 1,000, and 5,000 mglkg bw); CHO/HGPRT Assay; Salmonella typhimurium reverse mutation
assay four strains with and without S9 metabolic activation; and also in the in vivo mouse micronucleus assay at
doses of 166, 500, 1666, 3000 and 5000 mg/kg (112). ‘T¶e only positive mutagenicity assay was in the in vitro
assay for chromosome aberrations in Chinese Hamster Ovary at high doses (greater than 2.63 mM, 1.0 mg/mL)). In
this assay no increases in structural aberrations were observed at 0.13 or 1.32 mM(0.05 or 0.5 mg/mL) (112).

Developmental Studies
Several studies have been done to investigate the effects of Metsulfuron methyl on reproduction and development
in rats and rabbits.

Pregnant Cr1: COBS CD(SD) BR rats received metsulfuron methyl at doses of 0, 40, 250 or 1000 mg/kg by the
oral route on days 5 to 14 of gestation. There were 25 rats per group. Maternal toxicity was observed at doses of
250 and 1000 mg/kg/d. The maternal toxicity NOEL was 40 mg/kg/d. There was no evidence of “teratogenic”
response or embryo fetal toxicity (112).

In the rabbit study, New Zealand white rabbits received 0, 25, 100, 300 or 700 mg/kg/d on days 6 to 18 gestation.
There was a dose related increase in maternal deaths; 1, 2 and 12 deaths at doses of 100, 300 and 700 mg/kg
respectively. The maternal toxicity NOEL was 25 mg/kg/d and there was no evidence of teratogenic or
embryolethal effects observed in this study (112).

Several multigenerational studies have been done with Metsulfuron methyl. A four litter reproduction study was
done concurrently with the chronic bioassay. Rats from each treatment were separated from the main study and
bred. The doses were 0, 5, 25, 500, 2500, and 5000 ppm (0, 0.28, 1.4, 28.6, 143 and 286 mg/kg/d). There was a
dose dependent decrease in body weight in the parental (P1) generation at doses of 25 ppm and greater in males and
females. This effect was not present in dams during gestation or lactation (106).

Overall fertility in the P1 and filial (Fl) matings was low in both control and treated groups with no apparent cause.
There was a decrease in pup size in the Fla but not the Flb, F2a, or F2b litters. The gestation index was 100% for all
groups in both filial generations with the exception of F2a when it was 90%. On the basis of the lower body
weights and lower growth rates, the NOEL was 25 ppm for this study (106).

In a 90 day, 2 generation 4 litter protocol, rats received 0, 25, 500 or 5000 ppm (0, 1.4, 28.6, 286 mg/kg/d)
Metsulfuron methyl in their diets for 90 days prior to mating. In this protocol the parental generation was bred
twice first to produce the Fla and then the FiB. The FiB rats were then fed the appropridte diet for 90 days (after
weaning). There was a decrease in litter size in the 5000 ppm group in the F2a generation, but not in any other
generation. The NOEL for this study was 500 ppm (107).

In a 90 day feeding, one generation rat study, 16 male and 16 female rats received 0, 100, 1000 or 7500 ppm in
their diet prior to mating. There were no differences observed in reproduction and lactation performance or litter
survival among groups. There was an overall low fertility in the control and treated groups. This result made the
effects of metsulfuron methyl on fertility difficult to assess from this study (104).

Tolerances and Guidelines
Tolerances have been set for metsulfuron methyl in barley wheat (from 0.05 to 20 ppm, depending on the
commodity) and in meat and meat byproducts (0.1 ppm). The tolerance in milk is 0.05 ppm (8, 9). The acceptable
daily intake is 0.0125 mg/kg/d based on a one year dog NOEL of 1.25 mg/kg/d using a safety factor of 100 (9).

Avian
Metsulfuron methyl has been tested in two species of birds, the mallard duck and the bobwhite quail. The acute oral
LD5O is greater than 2150 mg/kg in the duck. Two, 8 day dietary studies have been done. The 8 day LC5O is
greater than 5620 ppm in both the duck and the quail (9).
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Invertebrates

The 48 hour LC5O for Daphnia is greater than 150 ppm and the acute toxicity in the honeybee is greater than 25
mg/bee (9).
Aquatic
Metsulfuron methyl has acute LC5O of greater than 150 ppm in both the rainbow trout and the bluegill sunfish (9).

Summary
Metsulfuron methyl has a moderate to high mobility in the soil profile and is relatively persistent in the
environment, especially when applied in the fall. These factors would be of concern under most circumstances.
However, metsulfuron methyl is applied at very low rates (3-4 ozs./A) and therefore the amounts which reach the
soil are quite low. Consequently, Metsulfuron methyl should not impact groundwater as a result of leaching or
migrate from the target area.  Metsulfuron methyl has low toxicity (EPA Toxicity Category III) for acute dermal
exposure and primary eye irritation and is category IV for all other acute exposures. The chronic studies indicate no
oncogenicity response and the systemic NOEL’s are 500 ppm in rats and 5000 ppm in mice. There was no evidence
of teratological effects in the rat or the rabbit at the highest dose tested in both species. While there was evidence of
maternal toxicity at 40 mg/kg/d in the rat and 100 mg/kg/d in the rabbits.

REFERENCES

2. Farm Chemicals Handbook: 1985
Dictionary, buyer’s guide to trade names and equipment. Pub. by Meister Pub. Co.

9. EPA Pesticide Fact Sheet Metsulfuron methyl:  1986 Collection of pesticide chemistry
Pub. by US Government Printing Office 461-221/24041

100. DuPont Soil Column Leaching Studies with [14C] DPX-T6376] (AMR 82-82).

101. DuPont Adsorption of 14C DPX-T6376 on Soil (AI’IR-66-82).

102. DuPont Field Soil Dissipation Study of DPX-T6376 in Delaware, North Carolina, Florida, and Mississippi
(AMR 66—82).

103. DuPont Field Soil Dissipation of [Phenyl (U) - 14C] Metsulfuron Methyl on United States and Canadian Soils
(AMR 476-86).

104. DuPont HL 180-82; 90 day feeding one generation Reproduction Study in Rats.

105. DuPont HLO-61-85; Chronic Feeding Study with Concurrent Two Generation Reproduction Study in Rats -
Chronic.

106. DuPont HLO-65-85 Chronic Feeding Reproduction Phase.

107. DuPont HLR-524-84 Two generation, Four Litter Reproductive Study in Rats.

108. DuPont HLR 137-83 Subchronic Dermal Study (21 Days) in Rabbits.

111. DuPont HLR 463-84 Ninety-Day and Long Term Feeding Study in Mice.

112. Ally Herbicide Product Monograph



T H E  C O M M O N W E A L T H  O F  
M A S S A C H U S E T T S  
EX E C U T I V E  O F F I C E  O F  EN E R G Y  AN D  E N V I R O N M E N T A L  AF F A I R S 

 Department of Agricultural Resources 
251 Causeway Street, Suite 500, Boston, MA 02114 
617-626-1700   fax:  617-626-1850    www.mass.gov/agr 

    

 

   

 

IMAZAPYR 
  
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 
 

Common Trade Name(s): Arsenal  
  

Chemical Name: Imazapyr!  
2-(4-isopropyl-4-methyl--5-oxy-2-imidazolin-2-yl)  

nicotinic acid with isopropyl amine (2)  
  

CAS No.: 81510-83-0  
  
  

GENERAL INFORMATION 
  
Imazapyr is effective against and provides residual control of a wide variety of annual and perennial weeds, 
deciduous trees, vines and brambles in non—cropland situations. It also provides residual control and may 
be applied either pre or postemergence. Postemergence is the preferred method especially for the control of 
perennial species. Imazapyr is readily absorbed by the foliage and from soil by the root systems. Imazapyr 
kills plants by inhibiting the production of an enzyme, required in the biosynthesis of certain amino acids, 
which is unique to plants (10, 100).  
  
ENVIRONMENTAL FATE 
  
Mobility 
  
There are few studies which have investigated the mobility of Imazapyr in soil, but available reports 
indicate that Imazapyr does not leach and is strongly absorbed to soil (100). Imazapyr has a high water 
solubility (1 — 1.5%)  which could generally indicate a high leaching potential, but as with other organic 
acids Imazapyr is much less mobile than would normally be expected (100). No soil partition coefficients 
have been reported, but they may be expected to be quite high (100).  
  
One field study investigated Imazapyr mobility in a sandy loam soil (0.9% organic matter, 8.0% clay; 
38.8% silt). Imazapyr did not leach below the 18—21 inch layer after 634 days and 49.6 inches of rain. The 
levels found below the 12 inch layer were just above the 5 ppb detection limit. In addition, this study 
investigated the off—target mobility of Imazapyr and found no residues further than 3 inches from the 
sprayed area after 1 year (102).  
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Although low levels of Imazapyr did move to the 18 to 21 inch layer this was only after nearly 2 years and 
fifty inches of rain. This indicates that imazapyr is relatively non-mobile and does not leach through the 
soil profile. Imazapyr remains near the soil surface and heavy precipitation may cause some off target 
movement from surface erosion of treated soils.  
  
Persistence 
  
The main route of Imazapyr degradation is photolysis. In a study of photodegradation in water, the half—
life of Imazapyr was calculated as 3.7, 5.3 and 2.5 days in distilled water, pH 5 and pH 9 buffers 
respectively (101). A soil photolysis study for Arsenal on sandy loam calculated a half—life of 149 days 
(101).  
  
Studies have investigated the persistence of Imazapyr in soil under aerobic and anaerobic conditions. The 
half-life of Imazapyr in soil has been reported as varying from 3 months to 2 years (100). A laboratory 
study found the half-life to be 17 months (101). Detectable residues were found in a field study in all soil 
layers to 21 inches at 634 days (102). Vegetation was sprayed with radio-labelled Imazapyr at a rate of 1 lb. 
a.i./acre. The soil was a sandy loam (0.9% organic matter) which received 49.6 inches of rain during 634 
days. The highest level of radioactivity (0.234 ppm Imazapyr) was found in the top 3 inches of soil at 231 
days after application and there were detectable levels in the 9-12 inch layer. The concentrations in the top 
layer increased steadily from day 4 to 231 when they reached their maximum (0.234 ppm) and then 
declined. At day 634 the level in the top layer (0-3 inch) was 0.104 ppm (102). These data indicate that 
Imazapyr is persistent in soil and, most importantly, that Imazapyr is translocated within plants from the 
plant shoots back to the roots and released back into soil. Very little of the Imazapyr actually reached the 
soil during application. The soil residues may be due to the decay of plant material containing Imazapyr in 
the soil (102).  
  
TOXICITY REVIEW 
  
Acute (Mammalian)  
  
The acute oral LD5O in both male and female rats was greater than 5000 mg/kg using technical Imazapyr. 
The acute dermal LD5O in male and female rabbits was greater than 2000 mg/kg. The compound was 
irritating to the rabbit eye but recovery was noted 7 days after application of 100 mg of the test substance. It 
was classified as mildly irritating to the rabbit skin following application of 0.5 grams of the material on 
abraded or intact skin (103).  
  
Arsenal product formulation was tested in a similar battery of tests. The rat oral LD5O value was greater 
than 5000 mg/kg and the rabbit dermal LD5O was greater than 2148 mg/kg. The irritation was observed 
following installation of 0.5 ml of the test substance in the skin study and 0.1 ml in the eye study (104).  
  
Technical Imazapyr was administered to rats as an aerosol for four hours at a concentration of 5.1 mg/L. 
There were ten rats per sex and the animals were observed for 14 days after treatment before they were 
sacrificed. Slight nasal discharge was seen in all rats on day one but disappeared on day two (105).  
  
The inhalation LC5O is greater than 5.0 mg/L for both the formulation and the technical product (105,106).  
Technical Imazapyr was applied dermally at the following dosages: 0, 100, 200 and 400 mg/kg/day (109). 
Arsenal was used at 0, 25, 50 and 100% of the formulated solution in sterile saline. Each dose group 
consisted of 10 male and 10 female rabbits and the test substance was applied to either intact or abraded 
skin and occluded for 6 hours each day.  
  
The result of the dermal studies with Imazapyr as well as Arsenal were non remarkable with regard to body 
weights, food consumption, hematology, serum chemistry, clinical observations, necropsy observations and 
histopathology. It was noted that Arsenal, undiluted, was locally irritating (109).  
  
Subchronic and Chronic Studies (Mammalian)  
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In the subchronic tests a NOEL for systemic toxicity with dermal administration in rabbits was 400 
mg/kg/d (2,109). After dietary administration for 13 weeks in the rat, there was no effect at 10,000 ppm 
(571. mg/kg/d) which was the highest dose tested (141).  
  
A bioassay is currently underway to evaluate the potential oncogenicity of technical Imazapyr. Groups of 
65 rats per sex per dose group have received 0, 1000, 5000 or 10,000 ppm in the diet. Hematology, clinical 
chemistry and urinalysis tests were conducted at 3, 6 and 12 months and will also be done at 18 months and 
at study termination. At the 12 month sacrifice the only effect noted was a slight increase in mean food 
consumption in all treated female groups. Most of the increases were statistically significant, but they did 
not always exhibit a dose response. The oncogenicity test is due to be submitted to the EPA in the spring of 
1989 (115).  
  
Oncogenicity Studies 
  
Chronic bioassays as discussed in the subchronic/chronic section are underway.  
  
Mutagenicity Testing 
  
Five different bacterial strains of Salmonella typhimurium (TA1535, TA98, TAlOO, TA1537, and 
TA1538) and one of Escherichia coli (WP-2 uvrA-) were used to evaluate the mutagenicity of Imazapyr. It 
is unclear whether the compound used was technical or formulated Imazapyr. Dose levels up to 5000 
micrograms/plate were used and each strain was evaluated both in the presence or absence of PCB—
induced rat liver 5—9 microsomes. Negative results were noted in all assays. The six tester strains were 
designed to detect either base-pair substitutions or frameshift mutations (113).  
  
Developmental Studies (Mammalian)  
  
Two teratology studies have been done and both of these studies evaluated technical Imazapyr. One study 
used rats as the test species and the other utilized rabbits (111,112).  
  
Pregnant rats received dosages of 0, 100, 300 or 1000 mg/kg/d of Imazapyr during days 6—15 of gestation. 
There were 22 rats in the control group and 24, 23 and 22 in the low, mid and high dose groups. All doses 
were administered orally by gavage. Salivation was noted only during the dosing period in 6 of the 22 
females in the highest dose group (1000 mg/kg). No other adverse observations were noted in the treated 
dams (111). Fetal body weight and crown-rump length data for the treated groups were comparable to 
controls. Fetal development (external, skeletal and visceral) “revealed no aberrant structural changes which 
appeared to be the result of the exposure to Imazapyr” (111). The NOEL for maternal toxicity was 300 
mg/kg and the NOEL for teratogenicity and fetoxicity was 1000 mg/kg (116).  
  
Four groups of 18 pregnant rabbits were exposed on days 6-18 of gestation to doses of 0, 25, 100, 400 
mg/kg/d Imazapyr. There was no statistically significant difference between control and treated groups at 
any dose (112).  
  
Avian 
  
Acute oral LD5Os of Imazapyr in bobwhite quail and mallard duck were 2150 mg/kg.  The 8 day dietary 
LC5O in the bobwhite quail and mallard duck were greater than 5000 ppm (101).  
  
Invertebrates 
  
The dermal honey bee LD5O for Imazapyr is greater than 100 mg/bee (101). The  LD5O (48 hr) 
was greater than 100 mg/L for the water flea (100).   
  
Aquatic 
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The LC50s of Imazapyr in the rainbow trout, bluegill sunfish and channel catfish were greater than 100 
mg/L (101).  
  
SUMMARY 
Imazapyr is a relatively immobile herbicide in the soil profile even when used in sandy and low organic 
content soils. It is also persistent in soils. The low mobility and persistence may result in off-target 
movement of Imazapyr from surface erosion of treated soils.  
  
The atypical soil—plant flux characteristics of Imazapyr and delayed maximum soil concentrations indicate 
that repeated annual applications may result in build—up of Imazapyr in soil. Consequently, an interval is 
required to allow for the degradation of soil residues before a repeated application is made.  
 
 
 
 
 
  
The oral LD5O of Imazapyr in rats is greater than 5000 mg/kg and the derrnal LD5O is greater than 2000 
mg/kg in rabbits. The oncogenicity bioassay is currently underway and the only effect reported in the 
interim study was an increase in food consumption in the treated females. No mutagenic effects were 
observed.  
  
The acute oral LD5Os of Imazapyr and the Arsenal formulation are greater than 5000 mg/kg. In the 
subchronic 13 week rat study there was no effect observed at the highest dose tested 10,000 ppm. The 
oncogenicity study is currently underway.  
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GLYPHOSATE  
 
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 

 Common Trade Name(s): Roundup, Glyphosate VMF Round Up Pro, Rodeo, Accord, Accord   
 Concentrate,   
   
Chemical Name: N—(phosphonomethyl )glycine—isopropylamine salt  
CAS No.:       1071-83-6  
  
GENERAL INFORMATION  
Glyphosate, n-phosphonomethyl glycine, is a systemic, broad spectrum herbicide effective against most plant 
species, including deep rooted perennial species, annual and biennial species of grasses, sedges, and 
broadleafed weeds. The major pathway for uptake in plants is through the foliage, however, some root uptake 
may occur. The presence of surfactants and humidity increases the rate of absorption of glyphosate by plants 
(15).  
  
Foliarly applied glyphosate is readily absorbed and translocated from treated areas to untreated shoot regions. 
The mechanism of herbicidal action for glyphosate is believed to be inhibition of amino acid biosynthesis 
resulting in a reduction of protein synthesis and inhibition of growth (10, 15, 101).  
  
Glyphosate is generally formulated as the isopropylamine salt in aqueous solution (122). Of the three products 
containing glyphosate considered here, Roundup is sold with a surfactant and Rodeo and Accord are mixed 
with surfactants prior to use (15). Glyphosate has been reviewed by US Forest Service (15), FAO (122), and 
EPA 00W (51).  

  
ENVIRONMENTAL FATE  

  
Mobility  
Glyphosate is relatively immobile in most soil environments as a result of its strong adsorption to soil 
particles. Adsorption to soil particles and organic matter begins almost immediately after application. Binding 
occurs with particular rapidity to clays and organic matter (l5). Clays and organic matter saturated with iron 
and aluminum (such as in the Northeast) tend to absorb more glyphosate than those saturated with sodium or 
calcium. The soil phosphate level is the main determinant of the amount of glyphosate adsorbed to soil 
particles. Soils which are low in phosphates will adsorb higher levels of glyphosate (14, 15).  

  
Glyphosate is classified as immobile by the Helling and Turner classification system.  In soil column leaching 
studies using aged (1 month) Glyphosate, leaching of glyphosate was said to be insignificant  after 0.5 inches 
of water per day for 45 days (14).  
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 Persistence  
It has been reported that glyphosate dissipates relatively rapidly when applied to most soils (14). However, 
studies indicate that the soil half-life is variable and dependent upon soil factors. The half-life of glyphosate in 
greenhouse studies when applied to silty clay loam, silt loam, and sandy loam at rates of 4 and 8 ppm was 3, 
27 and 130 days respectively, independent of application rate (14). An average half-life of 2 months has been 
reported in field studies for 11 soils (15).  
  
Glyphosate is mainly degraded biologically by soil micro-organisms and has a minimal effect on soil 
microflora (15). In the soil environment, glyphosate is resistant to chemical degradation such as hydrolysis and 
is stable to sunlight (15). The primary metabolite of glyphosate is aminomethyl phosphonic acid (AMPA) 
which has a slower degradation rate than glyphosate (15). The persistence of AMPA is reported to be longer 
than glyphosate, possibly due to tighter binding to soil (14). No data are available on the toxicity of this 
compound.  
  
Glyphosate degradation by microorganisms has been widely tested in a variety of field and laboratory studies. 
Soil characteristics used in these studies have included organic contents, soil types and pHs similar to those 
that occur in Massachusetts (117).  
  
Glyphosate degradation rates vary considerably across a wide variety of soil types. The rate of degradation is 
correlated with microbial activity of the soils and does not appear to be largely dependent on soil pH or 
organic content (117). While degradation rates are likely temperature dependent, most reviews of studies do 
not report or discuss the dependence of degradation rate on temperature. Mueller et al. (1981 cited in 117) 
noted that glyphosate degraded in Finnish agricultural soils (loam and fine silt soils) over the winter months; a 
fact which indicates that degradation would likely take place in similar soils in the cool Massachusetts climate. 
Glyphosate halflives for laboratory experiments on sandy loam and loamy sand, which are common in 
Massachusetts, range up to 175 days (117). The generalizations noted for the body of available results are 
sufficiently robust to incorporate conditions and results applicable to glyphosate use in Massachusetts.  
  
  
TOXICITY REVIEW  
  
Acute (Mammalian)  
Glyphosate has reported oral LD5Os of 4,320 and 5,600 mg/kg in male and female rats (15,4). The oral 
LD5Os of the two major glyphosate products Rodeo and Roundup are 5,000 and 5,400 mg/kg in the rat (15).  
  
A dermal LD5O of 7,940 mg/kg has been determined in rabbits (15,4). There are reports  of mild dermal 
irritation in rabbits (6), moderate eye irritation in rabbits (7), and possible phototoxicity in humans (9). The 
product involved in the phototoxicity study was Tumbleweed marketed by Murphys Limited UK (9). Maibach 
(1986) investigated the irritant and the photo irritant responses in individuals exposed to Roundup (41% 
glyphosate, water, and surfactant); Pinesol liquid, Johnson Baby Shampoo, and Ivory Liquid dishwashing 
detergent. The conclusion drawn was that glyphosate has less irritant potential than the Pinesol or the Ivory 
dishwashing liquid (120).  
  
Metabolism  
Elimination of glyphosate is rapid and very little of the material is metabolized (6,106).  
Subchronic/Chronic Studies (Mammalian)  
In subchronic tests, glyphosate was administered in the diet to dogs and rats at 200, 600, and 2,000 ppm for 90 
days. A variety of toxicological endpoints were evaluated with no significant abnormalities reported (15,10).  
  
In other subchronic tests, rats received 0, 1,000, 5,000, or 20,000 ppm (57, 286, 1143 mg/kg) in the diet for 3 
months. The no observable adverse effect level (NOAEL) was 20,000 ppm (1,143 mg/kg) (115). In the one 
year oral dog study, dogs received 20, 100, and 500 mg/kg/day. The no observable effect level (NOEL) was 
500 mg/kg (116).  
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Oncogenicity Studies  
Several chronic carcinogenicity studies have been reported for glyphosate including an 18 month, mouse 
study; and a two year rat study. In the rat study, the animals received 0, 30, 100 or 300 ppm in their diet for 2 
years. EPA has determined that the doses in the rat study do not reach the maximum tolerated dose (112) and 
replacement studies are underway with a high dose of 20,000 ppm (123). The mice received 1000, 5000 or 
30,000 ppm for 18 months in their diets. These studies were non-positive (112,109). There was a non-
statistically significant increase in a rare renal tumor (renal tubular adenoma (benign) in male mice (109). The 
rat chronic study needs to be redone with a high dose to fill a partial data gap (112). The EPA weight of 
evidence classification would be D: not classified (51).  
  
Mutagenicity Testing  
Glyphosate has been tested in many short term mutagenicity tests. These include 7 bacterial (including 
Salmonella typhimurim and B. subtilis) and 1 yeast strain Sacchomyces cerevisiae as well as a mouse 
dominant lethal test and sister chromatid exchange. The microbial tests were negative up to 2,000 mg/plate 
(15), as were the mouse dominant lethal and the Chinese hamster ovary cell tests. EPA considers the 
mutagenicity requirements for glyphosate to be complete in the Guidance for the Registration of Pesticide 
Products containing glyphosate (112).  
  
The developmental studies that have been done using glyphosate include teratogenicity studies in the rat and 
rabbit, three generation reproduction studies in the rat, and a reproduction study in the deer mouse. (15)  
  
Rats were exposed to levels of up to 3,500 mg/kg/d in one rat teratology study. There were no teratogenic 
effects at 3,500 mg/kg/d and the fetotoxicity NOEL was 1,000 mg/kg/d. In the rabbit study a fetotoxicity 
NOEL was determined at 175 mg/kg/d and no teratogenic effects were observed at 10 or 30 mg/kg/d in one 
study and 350 mg/kg/d in the other study (15). No effects were observed in the deer mouse collected from 
conifer forest sprayed at 2 lbs active ingredient per acre (15).  
  
Tolerances & Guidelines  
EPA has established tolerances for glyphosate residues in at least 75 agricultural products ranging from 0.1 
ppm (most vegetables) to 200 ppm for animal feed commodities such as alfalfa (8).  
  
U.S. EPA Office of Drinking Water has released draft Health Advisories for Glyphosate of 17.50 mg/L (ten 
day) and 0.70 mg/L (Lifetime)(51).  
  
Avian  
Two types of avian toxicity studies have been done with glyphosate: ingestion in adults and exposure 
of the eggs. The species used in the ingestion studies were the mallard duck, bobwhite quail, and the 
adult hen (chickens). The 8 day feeding LC5Os in the mallard and bobwhite are both greater than 
4,640 ppm. In the hen study, 1,250 mg/kg was administered twice daily for 3 days resulting in a total 
dose of 15,000 mg/kg. No behavioral or microscopic changes were observed (15).  
  
Invertebrates  
A variety of invertebrates (mostly arthropods) and microorganisms from freshwater, marine, and 
terrestrial ecosystems have been studied for acute toxic effects of technical glyphosate as well as 
formulated Roundup. The increased toxicity of Roundup compared with technical glyphosate in 
some studies indicates that it is the surfactant (MONO 818) in Roundup that is the primary toxic 
agent (117). Acute toxicity information may be summarized as follows:  
  
Glyphosate (technical): Acute toxicity ranges from a 48 hr EC5O for midge larvae of 55 mg/L to a 96 
hr TL5O for the fiddler crab of 934 mg/L (15).  
  
Roundup: Acute toxicity ranges from a 48 hr EC5O for Daphnia of 3 mg/L to a 95 hr LC5O for 
crayfish of 1000 mg/L (15).  
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Among the insects tested, the LD50 for honeybees was 100 mg/bee 48 hours after either ingestion, or 
topical application of technical glyphosate and Roundup. This level of experimental exposure is 
considerably in excess of exposure levels that would occur during normal field applications (15).  
  

  
Aquatic Species (Fish) Technical glyphosate and the formulation Roundup have been tested on 
various fish species. Roundup is more toxic than glyphosate, and it is the surfactant that is 
considered to be the primary toxic agent in Roundup:  
  
Glyphosate (technical):  
Acute 96 hr LC5Os range from 24 mg/L for bluegill (Dynamic test) to 168 mg/L for the   
harlequin fish (15).  
  
Roundup: Acute lethal toxicity values range from a 96 hr LC5O for the fathead minnow of   
2.3 mg/L to a 96 hr TL5O for rainbow trout of 48 mg/L (15).  
  
Tests with Roundup show that the egg stage is the least sensitive fish life stage. The toxicity 
increases as the fish enter the sac fry and early swim up stages.  
  
Higher test temperatures increased the toxicity of Roundup to fish, as did higher pH (up to pH 7.5). 
Above pH 7.5, no change in toxicity is observed.  
  
Glyphosate alone is considered to be only slightly acutely toxic to fish species (LC5Os greater than 
10 mg/L), whereas Roundup is considered to be toxic to some species of fish, having LC5Os 
generally lower than 10 mg/L (15,118).  
  
SUMMARY  
Glyphosate when used as recommended by the manufacturer, is unlikely to enter watercourses 
through run-off or leaching following terrestrial application (117). Toxic levels are therefore 
unlikely to occur in water bodies with normal application rates and practices (118).  
  
Glyphosate has oral LD5Os of 4,320 and 5,600 in male and female rats respectively. The 
elimination is rapid and very little of it is metabolized. The NOAEL in rats was 20,000 ppm and 500 
mg/kg/d in dogs. No teratogenic effect was observed at doses up to 3,500 mg/kg/d and the 
fetotoxicity NOELS were 1,000 mg/kg/d in the rat and 175 mg/kg/d in the rabbit.  
  
The evidence of oncogenicity in animals is judged as insufficient at this time to permit classification 
of the carcinogenic potential of glyphosate. The compound is not mutagenic.   

  
 
REFERENCES  
  
  
1. The Agrochemicals Handbook: 1983 Reference manual to chemical pesticides, Pub. by the Royal 

Society of Chemistry. The University, Nottingham NG7 2RD, England  
  
4. RTECS Registry of Toxic Effects of Chemical Substances: 1982 NIOSH, US Dept. of Health and 

Human Services Ref QV 605 T755 Vol. l, 2,&3 1981-1982  
  



 Page 5 of 5 

6. The FDA Surveillance Index and Memorandum: Aug. 1981 and up Review and recommendations of 
the  US Food & Drug Admin. Pub. by NTIS, US Dept. of Commerce  

 
7. NTP Technical  Report Series U.S. Dept. of Health and Human Services Pub. by The National Institute 

of Health  
  
8. BNA Chemical Regulation Reporter: starts 1977 A weekly view of activity affecting chemical users 

and manufacturers. Pub. by The Bureau of National Affairs, Inc. 0148-7973  
  
9. Dept. of Justice - Drug Enforcement Administration Memo dated September 26, 1985   
 
10. The Herbicide Handbook: 1983 Fifth Ed. Handbook of the Weed Science Society of America. Pub. by 

the Weed Science Society of America, Champaign, Ill.   
 
14. GEIR Generic Environmental  Impact Report: 1985 Control of Vegetation of Utilities & railroad 

Rights of Way. Pub. by Harrison Biotec, Cambridge, MA  
  
15. Pesticide Background Statements: Aug. 1984 USDA Forest Service Agriculture Handbook #633 Vol. 

1  
  
51. Office of Drinking Water Health Advisories, USEPA  
  
101. IUPAC Advances  In Pesticide Science (1978) V—2 p. 139.   
 
106. Hietanen, E., Linnainma.a, K. and Vainco, H. (1983) Effects of Phenoxyherbicides and Glyphosate 

on the Hepatic and Intestinal Biotransformation Activities in the Rat Acta Pharmacol et Tox 53 p. 
103—112.  

  
109. Dept. of Justice - Drug Enforcement Administration Memo dated September 26, 1985.  
  
112. Guidance for the Re-regjstration of Pesticide Products Containing Glyphosate, June 1986  
  
115. Monsanto-Memo-Rat Feeding Study 3 Month.  
 
116. Monsanto-Memo-RE: Day 1 year oral  
  
117. The Herbicide Glyphosate Grossbard E. and Atkinson, D. (19)  
  
118. Non:Target Impacts of the Herbicide Glyphosate  Mammal Pest Management, LTD.  
  
120. Maibach, H.I. (1986) Irritation, Sensitization, Photo Irritation and Photosensitic assays with   

Glyphosate Herbicide. Contact Dermititis 15 152—156.  
  
122. Pesticide Residues in Food - 1986 FAQ Plant Production and Protection Paper 77.  
  
123. Personal communication with Bill Heydens of Monsanto 2/16/89 
 
 



 
 
 

F:\P2000\2000727\A89\YOP\Draft YOP 2013_dlm.doc 

Appendix E 
 

Methods for Flagging 
In Sensitive Areas 
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HOLYOKE GAS & ELECTRIC DEPARTMENT

METHOD TO FLAG WETLANDS
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HOLYOKE GAS & ELECTRIC DEPARTMENT

METHOD TO FLAG PUBLIC GROUND WATER SUPPLY WELL
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HOLYOKE GAS & ELECTRIC DEPARTMENT

METHOD TO FLAG PRIVATE GROUND WATER SUPPLY WELL
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HOLYOKE GAS & ELECTRIC DEPARTMENT
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HOLYOKE GAS & ELECTRIC DEPARTMENT

METHOD TO FLAG CERTIFIED VERNAL POOLS

VEGETATION MANAGEMENT PLAN
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HOLYOKE GAS & ELECTRIC DEPARTMENT

METHOD TO FLAG CLASS B DRINKING WATER INTAKE
VEGETATION MANAGEMENT PLAN
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Appendix F 
 

Herbicide Labels and MSDS 
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Appendix G 
 

HG&E Summary of Canal Wall 
Maintenance Responsibilities 
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Appendix H 
 

Endangered and Threatened Species 
Protection Plan 
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HOLYOKE PROJECT 
(FERC NO. 2004) 

THREATENED AND ENDANGERED SPECIES PROTECTION PLAN 

I. 0 IN TIC OD UC TION 

The 43.8 megawatt (MW) ttolyoke Hydroelectric Project (FERC No. 2004) is located on 

the Connecticut River at mile 80 in tfampden, Hampshire, and Franklin counties, Massachusetts. 

The Connecticut River is the longest river in New England, originating 2,625 feet above sea 

level in the Fourth Connecticut take and accumulating water from several major tributaries as it 

flows south at a slope of about 6 feet per mile. The waterway serves as the boundary between 

New Hampshire and Vermont, then runs through Massachusetts and Connecticut before 

emptying into Long Island Sound, over 400 miles ti-om its source. An area of about 8,309 square 

miles is drained by the river at the Holyoke dam. The main facilities of  the project are located in 

the City of  Holyoke and the Town of South Hadley, Massachusetts. 

Originally licensed in 1949, the project consists of  a 30-foot-high, 985-foot-long dam 

topped by five 3-1/2 foot high inflatable rubber dam sections. The project impounds a 2,290 acre 

reservoir with a normal maximum surface elevation of 100.6 feet National Geodetic Vertical 

Datum (NGVD). A three-level canal system extends through the lower areas of the City of  

Holyoke and provides water for industrial and hydropower generation. The Holyoke project 

includes twenty-two generating units and several upstream and downstream fish passage 

facilities. The canal system also provides water to 16 other hydroelectric generating stations. 

The City of Holyoke Gas and Electric Department (HG&E) owns four of these stations and the 

other twelve are privately owned. HG&E is required to provide water to these private non- 

project facilities according to industrial water rights agreements. 

The previous owner, Holyoke Water Power Company (HWP), was granted a new license 

by FERC for the Holyoke Hydroelectric Project on August 20, 1999. By Order dated September 
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20, 2001, the Federal t-nergy Regulatory Commission (FI.iR(') approved the transfer of the 

Holyoke Project from BWP to H(i&E, and the sale closed on December 14, 201)1. "Fhis transfer 

of  license ordered HG&E to comply with all license conditions and compliance plans associated 

with the new license. 

Relative to compliance plans, on October 26, 2001, HWP and l-ICi&l'~ filed with FERC a 

joint request for extension of time to file compliance plans tbr license articles 405-414 and 416. 

FERC issued an order on December 3 I, 2001, revising the dates for filing the aforementioned 

compliance phms. 

During the license transfer process and prior to the closing, l-tCi&E began inlbrmal 

consultation with federal, state and local stakeholders and non-governmental organizations to 

begin addressing the development of compliance plans related to the Holyoke Project. Upon 

financial close, HG&E initiated a cooperative consultation process with stakeholders to discuss 

compliance issues, and the terms and conditions of the license as well as other mandatory 

conditioning documents (401 WQC, Biological Opinion, Section 18 prescriptions). HG&E held 

stakeholder meetings on December 19, 2001, February 7, April 3, and June 14, 2002. 

Participants included the United States Fish and Wildlife Service (USFWS) and the Silvio O. 

Conte National Fish and Wildlife Refuge (Conte Refuge), National Marine l.isheries Service 

(NMFS), Massachusetts Division of Fish and Wildlife (MDFW), Massachusetts Department of 

Environmental Protection (MADEP), Massachusetts Executive Office of Environmental Affairs 

(MEOEA), Trout Unlimited (TU), and Connecticut River Watershed Council (CRWC). 

License Article 416 (Appendix A) requires the Licensee to prepare a Threatened and 

Endangered Species Protection Plan that includes the federally listed endangered shortnose 

sturgeon (Acipenser brevirostrura) and dwarf wedgemussel (Alismidonta heterodon), the 

federally threatened bald eagle (Haliaeetus leuccocephalus) and Puritan tiger beetle (Cicindelu 

puritana) and the state listed endangered yellow lampmussel (Lampsilis cariosa). The plan will 

specifically include the following: 

• Measures to enhance bald eagle nesting sites (i.e., by erecting eagle nest 

platforms) and to protect and enhance eagle perching and feeding activities; 
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.A commitment to cooperate with [;SFWS, MDFW, and Massachusetts 

Department of Environmental Management (MI)EM) to continue educating the 

public and managing recreational activities at Puritan tiger beetle habitat sites 

(particularly at Rainbow Beach), and develop other protective measures, such as 

no-wake zones; 

Measures to protect and enhance shortnose sturgeon habitat consistent with the 

measures developed as the result of the on-going shortnosc sturgeon studies and 

the provisions of Articles 405,406, 411, and 412; 

Measures to protect and enhance the yellow lampmussel and dwarf wedgemussel, 

as identified in the Comprehensive Canal Operations Plan (Article 409); 

• A schedule for implementing the measures; 

• A description of the method for monitoring the results of the implemented 

measures; 

• A monitoring schedule; and 

• A schedule for providing the monitoring results to USFWS, the Silvio O. Conte 

National Fish and Wildlife Refuge, NMFS, MDFW, and FERC. 
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2.0 OTHER C O M P L I A N C E  P L A N S  AND THE T&I?." P L A N  

Several other compliance plans for the llolyoke Project will either affect or be affected 

by the Threatened and Endangered Species plan (T&E). The following provides a brief 

description/analysis of  these plans as they apply to the T&E plan. Where necessary, relevant 

sections from these plans may be reiterated or incorporated by reference into the plan. 

2.1 Comprehensive Operation and Flow Plan (COFP) - (I.A 405,406, 407 and 408, 
WQC9, l l , and  12) 

This plan directly affects the T&E Plan, as the results of  the COFP will determine 

the suitability of  the bypass reach and canal flows lbr protecting and enhancing fish and 

mussel populations and habitat. 

The COFP addresses the release of minimum flows into the bypass reach 

downstream of the dam. The outcome of this plan will affect flow distribution, which in 

turn may affect ZOP and fish habitat in tile bypass reach. 

2.2 Comprehensive Canal Operations Plan (CCOP) - (LA 409, WQC 13) 

The Comprehensive Canal Operations Plan sets forth the order of  dispatch of the 

canal units for different river flows, describes how minimum flows will be maintained in 

the canal, and presents the procedure for canal drawdowns. The CCOP show minimum 

flows will be maintained in the canal and presents the procedure for canal drawdowns. 

The CCOP also affects the T&E Plan, as it addresses monitoring of mussel populations in 

the canal system, and outlines measures to protect and enhance this mussel habitat. 

2.3 Fish and Aquatic Habitat Monitoring Plan (FAHMP) (LA 410) 

The FAIIMP requires the licensee to monitor the effectiveness of the bypass reach 

and canal flows in protecting and enhancing fish and mussel habitat and populations, and 

to assess the need for additional enhancement measures. This plan will overlap/parallel 

the mussel monitoring program presented in the "I&E plan. 
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2.4 Annual Fishway_M._9._nj!gring Plan, Shorlnose Sturgeon Monitoring Plan and PDSt- 
Construction Effectiveness Monitoring of New and Modified F~h Passage Facilities Pla_~n 
(I.A 414, WQC 14 and 15) 

This plan specifically includes monitoring activities with the MADEP at the 

fishway. This monitoring will help provide population numbers ofanadromous fish in 

the bypass reach. This plan also addresses monitoring of sturgeon to determine the 

effectiveness of measures taken, which may eventually result in changes to ZOP flows 

and timing, and changes to minimum flows in the bypass reach. Any changes to the ZOP 

flows or minimum flows may result in habitat alterations, changes to the fish assemblage, 

and ZOP flows for other anadromous species. 

2.5 lnvasive Species Monitoring Plan (LA 417) 

The invasive species plan requires the licensee to monitor for purple loosestrife, 

water chestnut, and zebra mussels. Monitoring requires an annual boat trip in the 

impoundment and removal of mvasives found. This plan will overlap with the T&E plan 

when the boat trip is used concurrently to examine Puritan tiger beetle habitat in the 

impoundment. Potential areas for transplanting beetles will also be evaluated. 

2.6 Comprehensive Recreation and Land Management Plan (CRLMP) (LA 418) 

The CRLMP requires the licensee to include conservation easements and 

strategies for maintaining open space on certain lands within the impoundment. 

Recreation aspects are considered as well, such as Rainbow Beach where the population 

of Puritan tiger beetles exists. The CRLMP will encompass measures outlined in the 

"I'&E plan to ensure that the endangered species, such as tiger beetles and bald eagles, are 

protected and management decisions will not adversely affect habitat. 
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3.0 AMERICAN BALD £AGLE 

Measures to protect and enhance the bald eagle (Haliaeetus leuc,,t'qglalu.s') habitat are 

required per LA 416. As required, this plan shall include measures to enhance bald eagle nesting 

sites and to protect and enhance eagle perching and feeding activities. WQ(' I q, the Riparian 

Management Plan, also serves to "protect riparian habitat areas and buffers tbr species which use 

the ripartan area in conjunction with Project waters, including...bald eagle perch trees used for 

feeding.'" 

There is no single cause for the decline in the bald eagle population. When Europeans 

first arrived on this continent, bald eagles were fairly common. As the human population grew, 

the eagle population declined. The food supplies for eagles decreased, because the people 

hunted and fished over a broad area. Essentially, eagles and humans competed for the same 

food, and humans, with weapons at their disposal, had the advantage. As the human population 

expanded westward, the natural habitat of the eagles was destroyed, leaving them tk:wer places to 

nest and hunt, which caused the population of bald eagles to decline sharply by the late 1800s. 

By the 1930s, people became aware of the diminishing bald eagle population, and in 

1940 the Bald Eagle Act was passed. This reduced the harassment by humans, and eagle 

populations began to recover. However, at the same time DD'I" and other pesticides began to be 

widely used. Pesticides sprayed on plants were eaten by small animals, which were later 

consumed by birds of prey. The DDT poison harmed both the adult birds and the eggs that they 

laid. The eggshells became too thin to with stand the incubation period, and were often crushed. 

Eggs that were not crushed during incubation often did not hatch, due to high levels of DDT and 

its derivatives. Large quantities of DI)T were discovered in the fatty tissues and gonads of dead 

bald eagles, which may have caused them to become infertile. 

The bald eagle is making a comeback and was recently down-listed from federally 

endangered to federally threatened. The enlbrcement of federal endangered species laws and 

regulations and improved controls of herbicides and pesticides on agricultural lands has aided the 

recovery of this species. Wintering eagles and nesting pairs have been identified within the 

project area. The eagles perch in riverbank trees and circle over the river searching for food. 
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The bald eagle is found over most of  North America, ti'om Alaska and Canada to 

northern Mexico. About half of the world's 70,000 bald eagles live in Alaska. Combined with 

British Columbia's population of  about 20,000, the northwest coast of North America is by far 

their greatest strDnghold They flourish here ira part because the salmon. I)ead or dying fish are 

an important tbod source for all bald eagles. 

Relative to the Holyoke Project, HG&I'I will provide three bald eagle nesting platfon'ns in 

order to enhance the return of  this species to the project area. HG&£ will work with the USFWS 

and MDFW to identify suitable areas for the phitfonns and begin construction, fIG&l- will look 

for sites that have three or more super-canopy trees v, ithin one-quarter rnde of  each nest as 

roosting and perching sites. Once the sites have been selected, HG&E will begin construction. 

The platforms will be built in either hardwood Dr conifers trees that are taller than 

surrounding trees or at the edge of the forest stand in order to ensure a clear flight path. Nest 

platforms will be five to six feet in length and width. These platforms will also be protected 

from prevailing winds, have a southeast exposure to maximize sunlight in the early nesting 

seasDn, and be built below the crown of  the tree to provide shade in the summer. Consultation 

with the appropriate stakeholders will occt,r at various stages during the process to ensure 

compliance. 

Based on HG&E's  consultation with stakeholders, the MDFW believes that the above 

proposal is a proactive approach to eagle protection and will provide attractive areas for new 

nesting pairs. In addition, providing these nesting platforms in safeguarded areas, such as 

currently protected areas or an area with open space easements, is a proactive approach to eagle 

management. The method of  keeping the eagle from establishing nests in potentially hazardous 

areas by attracting them to areas that they can be easily secured from danger has been used 

successfully in the past in other areas of Massachusetts and is encouraged by MDFW. 

To protect perching and feeding trees as required by LA 416, HG&E will not remove 

trees within the impoundment that are actively used by bald eagles. This protective measure will 

ensure that HG&E does not take part in any tree removal activity. Enforcing this measure on 

lands not owned by HG&E is not possible, however, as t lG&E does not have legal enforcement 

authority. 
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3.1 Protection and tmhancement Measures 

• Investigate nesting sites with MDFW and USt:WS by July 31, 2003 

• Prtx:ure materials by August 31, 2003 

• Complete construction by October 31, 2003 

• Begin monitoring after construction is completed to verify that eagles are 

utilizing platforms 

3.2 Monitoring 

For the first five years following nest construction: 

• HG&E will visit the nest sites each spring to observe the nest and determine if 

nests are being used 

HG&E will return during the late spring-early summer and observe nests to 

determine the number of eaglets fledged 

HG&E will provide by December 31 a written report to USFWS, The Conte 

Refuge, MDFW and FERC on nest use and number of eaglets successfully 

fledged 

As part of the invasive species annual monitoring, HG&E will observe trees 

along the impoundment, record any problems, and act accordingly with "No 

Trespassing" signs to protect perching and feeding trees 
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4,0 PURITAN TIGER BEETLE 

The Puritan tiger beetle (('ic'imh,la puritana) is tbund in shoreline habitat along the 

Connecticut River in New England and the Chesapeake Bay in Maryland (Hill and Knisley 

1993). This species has disappeared from a large part of  its range in New England. Due to its 

declining range and vulnerability to natural and human-related threats, this species was listed as 

federally threatened in August of 1990 (USFWS, 1990). The Puritan tiger beetle is also listed as 

endangered by the Commonwealth of  Massachusetts. LA 416 requires HG&E to cooperate with 

USFWS, MDFW, and MDEM to continue educating the public and policing recreational 

activities at habitat sites. Other protective measures are also being developed. 

Historically, the Puritan tiger beetle occupied riverine beaches along the Connecticut 

River from Claremont, New Hampshire to Cromwell, Connecticut. Currently, only two 

populations of Puritan tiger beetles remain: one near Cromwell, Connecticut and the other in 

Northampton, Massachusetts at Rainbow Beach. The Rainbow Beach population is the primary 

concern of this plan because it is located within the project boundary. 

The Puritan tiger beetle is a medium-sized terrestrial beetle. Their coloration is dark 

bronze-brown to bronze-green with cream-colored markings on the elytral surfaces. Puritan tiger 

beetle larvae on the Connecticut River generally are found among scattered herbaceous 

vegetation at the upper portions of sandy beaches and occasionally near the water's edge. 

Puritan tiger beetles usually undergo a two-year larval period before emergence. Larvae 

hatch in late July or August. Larvae tend to be most active in the fall with lesser numbers 

appearing in the spring and summer. Adults emerge from late June to early July in the 

Connecticut River. Puritan tiger beetles are prey to robber flies, jumping spiders and tiphiid 

wasps. It is suspected that many larvae die when winter storms shear off large sections of the 

beach. Larval mortality associated with winter storms may contribute to the dramatic local 

fluctuations observed in these populations. 

The USFWS lists (1) hydraulic changes caused by dams, (2) reduced beach habitat, 
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(3) reduced bank erosion bank stabilization, and (4) pollution as tactors that may have 

contributed to this species" decline. It is believed that recreational uses along the river impcril 

the remaining Puritan tiger beetle populations as well as reintroduction sites. For example, 

camping, beach recreation, and collecting threaten the Rainbow Beach site. Woody plants are 

invading the Puritan tiger beetle habitat as secondary succession occurs. Returning the land to 

early conditions could mitigate the lack of potential habitat. 

Personnel from the MDEM, MI)FW and USFWS have conducted both biological and 

interpretive work at Rainbow Beach. During 1997, signs were posted and fencing was placed 

around the Puritan tiger beetle larval habitat and interpreters were sent to the site to discuss with 

beach users the importance of staying out of the beetle larval habitat. A detailed discussion of 

the work conducted during the 1997 season can be found in "Rainbow Beach, Final Report" 

(I)avis, 1097) (Appendix B). 

MDFW has conducted research fDcusing on understanding the beetle's habitat 

requirements. Research consisted of monitoring the population (larvae and adults), and 

examining alterations to habitats due to alterations in the river's hydrology. The previous 

licensee provided historic water level elevation data and impoundment maps in support of the 

research. Explanatory signage is currently used to educate Rainbow Beach users about the tiger 

beetles. 

Through the consultation process, the USFWS submitted several recommendations as 

part of the T&F, plan. These measures include providing alternative camping and day-use areas 

to relieve recreational pressure at Rainbow Beach. Other recommendations included providing 

funding for any or all of the following: ( 1 ) research on recreational impacts on tiger beetle 

feeding and reproductive behavior; (2) population augmentation on Rainbow Beach; (3) research 

on vegetation management in order to maintain existing habitat and/or create additional habitat; 

(4) staff to enforce no-wake zones, (5) development, production, and distribution of education 

material targeted at recreational users (boaters) of Rainbow Beach; and (6) monitoring the 

Rainbow Beach population. The USFWS also recommended acquisition of tiger beetle habitat in 

the area around Rainbow Beach and/or potential habitat identified by qualified biologists, and 

providing assistance in removing invasive plant species in areas identified as potential habitat 

(either staff, equipment, and/or funding). 
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HG&E concurs with the USFW S concerning the recreational pressure at Rainbow Beach. 

HG&E also notes that there are other existing resources on the Holyoke impoundment that offer 

similar recreational opportunities. Two in particular are under-utilized. Elwood Island and 

Mitch's Island. To help reduce use at Rainbow Beach HG&E will erect displays informing the 

boating public of the recreational opportunities available at Elwood Island and Mitch's Island. 

The displays will be located at marinas on the impoundment and include a location map and a 

description of the recreational opportunities available at these two areas. 

On or before December 3 I, 2002 HG&E will file the Comprehensive Recreation and 

Land Management Plan (CRLMP). The CRIMP will include a more extensive inventory of 

recreational usage on the impoundment and an evaluation of the need for additional facilities. 

tlG&E will support research on recreational impacts o n  tiger beetle feeding and 

reproduction behavior. Much of the prior research was perfbrmed by volunteers and/or students. 

To support similar eflbrts going forward, HG&E will provide in-kind services. These services 

will include providing data, staff support and paying a share of the research expenses. 

HG&E will also work with stakeholders to identify suitable and preferable habitat on 

HG&F property within the project boundary for use in protecting the tiger beetles. HG&E will 

designate employee(s) as volunteers to aid the USFWS with research on, and transplanting and 

monitoring of, tiger beetles. This volunteer(s) will be available to do any and all of the above as 

requested. If HG&E property is used for tiger beetle relocation, HG&E will establish a protected 

use area and mark with signs, if appropriate and/or recommended by USFWS. If the USFWS or 

MDEM determines that Rainbow Beach is the only suitable habitat, HG&E will work in the 

same manner outlined above to transplant, monitor, and conduct research on the tiger beetles in 

that area. 

HG&E does not have the legal authority to establish and/or enforce no-wake zones on the 

Connecticut River. State agencies have the authority and responsibility for enforcement. HG&E 

can and will, however, support the state's efforts to establish additional no-wake zones HG&E 

will consult with and request from MDEM a no-wake zone near Rainbow Beach and other beetle 

habitat sites (as determined by USFWS) and will be incorporated these no-wake zones into the 

CRI,MP (LA 418). Additionally, HG&E will continue to work with USFWS and MDFW to 
Q, 
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provide in kind services, such as historic water level elevation data, impoundment maps and 

hydrology information, as requested to better understand the beetle's habitat requirements. A 

water level monitor has been installed at Rainbow Beach in order to obtain an understanding of 

the fluctuations that occur there 

H(i&E will cooperate with USFWS, MDFW, and MDEM as a partner to continue 

educating the public about the Puritan tiger beetle. HG&E will provide brochures highlighting 

the importance of the endangered tiger beetle. The brochures will be available to the public at 

the Holyoke Dam fish viewing facility and also be distributed to marinas on the Itolyoke 

impoundment. An interpretive display outlining the importance of protecting tiger beetle habitat 

will also be available for viewing at the tish viewing facility. An additional interpretive display 

will be constructed at the Norwottuck Rail Trail, which is visited by both cyclists and 

pedestrians. The displays will list the cooperative partners in the effort to protect the tiger 

beetles, including HG&E, USt:WS, and any other agencies that are willing to partake. This 

should greatly enhance the public education effort as thousands of people visit these facilities 

annually. 

At Rainbow Beach, MDEM has already provided signs outlining a protected area. As 

needed, HG&E will supply additional signs that inform the public of the protected area, without 

mentioning that an endangered species exists there. To further ensure that the public will be 

informed about protected areas, HG&E will construct displays aimed at recreational boaters at 

the marinas (with permission) and at public launches. 

As an additional education measure, HG&E will describe the beetles on their website, 

and also provide other information about what is being done to protect threatened and 

endangered species. Information about what the public can do to help will also be included on 

the website, as well as possible links to other sites, such as the USFWS. 

As part of the Invasive Species Monitoring Plan (filed by HWP on August 21,2001), 

HG&E schedules a boat trip each August to monitor invasive species in the impoundment. In 

2002, the invasive species monitoring will include a determination of potential tiger beetle 

habitat. The lnvasive Species Monitoring Group will also monitor the succession of woody 

plants in the prime beetle habitat and work towards a plan to remove unwanted vegetation. The 
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CRI.MP wtll include a section on tiger beetles and managerncnt eftbns that wi!l be in place to 

protect them. 

4. I Protection and Enhancement Measures 

Display signs at marinas and public boat launches to educate the public about 

protected areas and encourage the use of alternative sites such as Mitch's 

Island and l!lwood Ishmd 

• Construct interpretive displays at both the tish viewing facility and the 

Norwottuck Rail Trail by April 21)O3 

If brochures arc determined to be a good education tool, HG&E will design 

and provide brochures to the public at the fish viewing thcility at the Holyoke 

Dam as well as marinas on the impoundment. 

HG&E will continue to work with USFWS and MDI-W's research efforts to 

provide in kind services, such as historic water level elevation data, 

impoundment maps and hydrology information, as requested, to better 

understand the beetle's habitat requirements 

• HG&E will also provide staff support and share in the research expenses. 

• HG&E will request a no wake zone at Rainbow Beach from MDEM 

Ifa no wake zone is approved and established by MDEM, within 45 days of 

approval HG&E will provide no wake signage at Rainbow Beach and help set 

up buoys, channel markers, and posted speed limits 

A no-wake zone near Rainbow Beach and other beetle habitat sites (as 

determined by USFWS) will be incorporated into the CRLMP (LA 418) by 

December 3 I, 2002 
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HG&E will constdt with stakeholders to identify IlCi&E land within the 

project boundary that may be suitable habitat and provide in kind see'ices 

(volunteers) on a consistent basis to facilitate in relocating beetles 

If suitable FICJ&E lands are used for relocation of tiger beetles, H(J&E will 

work with USI-WS to designate the lands as a restricted use area and mark 

with signs as appropriate 

As part of the invasive species monitoring. HG&E will examine potential 

habitat on the impoundment 

• HG&E will include the tiger beetles in the CRLMP submitted by December 

31, 2002 

HG&E will describe the tiger beetles and other endangered species on tllcir 

website as an additional measure to educate the public, including links to the 

USFWS home page 

4.2 Monitoring 

• As appropriate, HG&E will work with the USFWS, Conte Refuge, MDFW 

and MDEM to maintain existing signs 

• HG&E will provide researchers with hydrology information of the 

Connecticut River within the project area, as needed 

• HG&E will provide employees to volunteer to aid in research, transplanting, 

and monitoring tiger beetles 

For five years, HG&E will provide an annual written report to USFWS, the 

Conte Refuge, MDFW, MDEM and FERC on Puritan tiger beetle activities 

within the project area 
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5.0 YELLOW LAMPMUSSEL & DWARF WEDGEMUSSEL 

Lampsilis cariosa, commonly known as the yellow lampmussel, is a freshwater species, a 

mollusk characterized by a bivalve shell. The key characteristics of this Massachusetts 

endangered species are the bright yellow color without rays and the owd shape of its shell. 

Federally, the yellow lampmussel was proposed for a Category 2 listing m 1991 (Federal 

Register Vol. 56, No. 225, pg.58817), but with the disbanding of these prclisting categories it has 

no federal listing status, tlistorically, records of the yellow lampmussel from the Connecticut 

River have been few and always from observations made belov,, the Tumer's Falls rapids. The 

only other southern New England population occurred in the Merrimack River, but that 

population became extinct by the early 20th century. 

Alismidonta heterodon is commonly known as the dwarf wedgemussel. The mussel was 

listed as endangered by the USFWS in 1990. The largest of the dwarf wcdgemussel populations, 

which numbers in the tens of thousands, can be found in two stretches of the Connecticut River 

flowing between New Hampshire and Vermont. The dwarf wedgcmussel is an oval-shaped, 

clam-like creature with a smooth, thin shell. It lives in rivers and creeks of varying sizes, settling 

on sand and gravel bottoms. It can be found in water a few inches to over 20 feet in depth, 

generally in a firm substrate. Both the yellow lampmussel and dwarf wedgemussel are included 

in the T&E Plan as required by FERC I,A 416. 

Since the early 1990s, several studies have identified specimens or populations of 

individuals that have changed the current understanding of the distribution and diversity of 

freshwater mussel populations in the Holyoke Project area of the Connecticut River. In 1992, 

Charles A. Menzie reported collecting one juvenile yellow lampmussel within 50 feet of the 

shore from the west side of the Connecticut River, downstream of the Holyoke tailrace. This 

was the first finding since the early 1970s and as a result new surveys were undertaken to 

identify the source population. In 1996, D.G. Smith and D. McClain conducted a survey of the 

Holyoke canal system and located four live juvenile or young adult yellow lampmussels 

(Lampsilis cariosa). This verified that yellow lampmussels still existed within the canal system. 

During a 1997 mussel survey of the Connecticut River, a single live specimen of dwarf 

wedgemussel (Alismidonta heterodon) was |bund just below the Hadley Falls Station tailrace 
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(NUt-I. 1997), representing the first reported occurrence of this species in the Massachusetts 

section of the Connecticut River. Most recently (October I t)98 - June 19q~)), survey findings 

documented yellow lampmussels (six R:males) in the main stem of the Connecticut River north 

of the Holyoke Dam and just down river of the Calvin Coolidge Bridge, Route 9, Northampton, 

MA (Werle 1999). Subsequent to this survey (August 1999), Werle located another five yellow 

lampmt,ssels: three juvenile or young adult females, one large adult female, and one adult male 

(personal communication, D.(i. Srnith). The significance of these most recent reports is that they 

represent the first findings since the 1970s of yellow lampmussels in the main stem of the 

Connecticut River not attributable to the remnant canal system population. 

License Article 409 requires a description of the operational and maintenance measures 

that will be used to protect and enhance mussel populations in the canal system. This includes 

specific procedures tbr installing a sandbag weir, or other appropriate measures, to maintain 

watered conditions m areas of the canal necessary to maintain mussel habitat. LA 416 calls for 

measures to protect and enhance the yellow lampmussel and dwarf wedgemussel. WQC 13 

requires a 5 year plan for protection and monitoring of aquatic resources, including mussel 

populations, in the canal system. The required 5 year plan shall include an evaluation of the 

frequency and necessity of canal drawdowns. 

With input from USFWS and MDFW, as well as other stakeholders, HG&E has decided 

upon a number of measures described in this plan. These include: (1) installing a sandbag weir 

at the beginning of the First Level Canal to enhance mussel habitat in the canal system, (2) 

monitoring habitat, (3) providing minimum canal flows, and (4) implementing the new 

drawdown procedure to maintain watered conditions in mussel habitat areas. 

In addition, two mitigation efforts have already been implemented in the canal system 

that will enhance mussel survival and habitat conditions under this license. Providing a 

minimum canal flow (see below) and moving the annual maintenance drawdown to October will 

improve water quality within the canal system and minimize drawdown effects on mussel 

populations. Minimum flows will be provided through a combination of leakage, releases 

through overflows, and generation, and will increase the opportunities for host fish to enter the 

canal. This measure serves two purposes: (I) it enhances opportunities for the fish to become 

infected with mussel larvae (glochidia), and (2) enhances survival of host fish and glochidia, 
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which will result in an increase in the number of juvenile mussels that may ultimately bc released 

into suitable habitat in the canal system. In addition, any urban or industrial pollution to the 

canal system will be diluted by the continual flushing of the canal system mussel habttats with 

river water. 

In the past, maintenance drawdowns were typically performed during July and August 

(low flow months) to minimize lost generation. Moving the canal maintenance drawdowns from 

July and August, the hottest periods of the year, to October, when water and air temperatures are 

typically cool and similar, should not only favor adult mussel survival, but the survival of 

recently recruited juveniles. The juveniles live in the top few millimeters of sediment and are 

greatly affected by conditions in the sediment/air interface. 

l-ven though some of the disturbances in the canal system are unavoidable, such as the 

semi-annual maintenance drawdowns described above, HG&E has developed methods to draw 

down the canals m spring and fall to maintain watered areas between Boatlock Station and 

Riverside Station (Section 5.4). This area has been identified as prime mussel habitat. Mussel 

populations, especially common freshwater mussels (Elliption complanata) and the Alewife 

floater (Anodoma implicata), in the canal system appear to be thriving in areas where riverine 

type habitat and suitable substrate is available. During drawdowns, prime mussel habitat in 

pools within the canal system will be documented and maintained at established transects (see 

Figure 5.1). Transects will be established with agency input, and evaluated and re-established as 

necessary. If zebra mussels, Dreissenapolymorpha, or quagga mussels, D. buge~sis, become 

established in the canal system, canal maintenance activities will increase dramatically, 

impacting canal mussel populations to a much greater extent than those in the mainstem of the 

river. 
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ttG&E proposes the following specific protection, mitigat!on, and enhancement 

tlleasures. 

5. I Habitat Enhancement 

lhe  tbllowing discussion of habitat enhancement measures tbcuses primarily o n  

watering critical areas in the First l.evel Canal, and parallcls the drawdown procedures 

described in the C('OP scction 3.4. I 

Following recommendations from USFWS and TU at the June 14 and 27, 2(KI2 

meetings (Appendix D), H(.i&E will mitigate any effects that may be caused by the 

dewatering of the First t.evel (?anal by building an experimental sandbag weir at the 

beginning of that canal just upstream of the railroad bridge. The top of the weir will be 

approximately lbur feet high at its tallest point, maintaining watered conditions at least 

750 fl into the First Level Canal. The top ofthc weir will be approximately at El 85.5 

(NGVD) and will result in a wetted area of approximately 1.8 acres. Other methods of 

maintaining watered conditions were explored, such as stop logs, but are not feasible 

because of the silty substrate. The final height, width, and location will be determined by 

engineering analysis, with the final design submitted to the stakeholders for review. 

Installation ofthe experimental sandbag weir is scheduled for the Fall 2002 drawdown. 

Because the insertion of a weir at the beginning of the First Level Canal may alter 

the ecology of the area, sediment build-up and erosion, as well as velocity and flow, field 

studies will be performed on the upstream and downstream sides of the weir during the 

next two drawdowns. Evaluation will occur both in Fall 2002 and Fall 2003, to track 

changes in both mussel habitat populations and siltation. A topographic survey will be 

conducted both upstream and downstream of the weir to identify any changes to siltation 

patterns. Habitat/populations studies will be performed as described in Section 5.2, 

below. A draft report of the findings will be submitted to the stakeholders, encompassing 

a determination of the effectiveness of the weir, any necessary modifications, and 

potential additional evaluation studies. 
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Other enhancement measures are outlined below, including the new drawdown 

procedure and recent upgrades to methods used in rixcr monitoring 

5.2 Habitat Monitoring 

l.icense Article 410 requires a plan to monitor mussel habitat and populations 

within the Holyoke canal system. Previous studies have identified sections of the 

Holyoke canal system as suitable habitat with moderate populations of Alewife floater 

(Anoth,nta implicata), and a sparse population of yellow lampmussel, ll(i&E plans to 

survey these areas and document the densest populations and the location of drawdown 

pools supporting mussel populations. The target areas tbr survey work are the more 

northeastern sections of the canal system where the yellow lampmussels have been 

reported. 

]'he WQC calls for a 5-year plan to perform annual rnonitoring. At the request of 

USFWS, HG&E will perform the same number of surveys, but will perform the surveys 

every other year for twelve years. Interim reports will be filed every four years, and a 

final report will be submitted at the end of this period (see Tablc 5-1 below). 

During the October canal drawdown, qualitative and quantitative mussel surveys 

will be conducted every other year within the canal system to estimate the health and 

abundance of mussels. The qualitative surveys will focus on documenting the relative 

abundance of rare (<1% of the total population) species of mussels and identification of 

invasive mussel species (zebra and quagga mussels). Based on qualitative surveys, 

permanent transects in representative habitats will be permanently marked and 

established for quantitative sampling efforts in both the First and Second Level Canals. 

Transect locations will be determined in conjunction with MDFW. All species of 

mussels collected at each transect will be counted during each October drawdown and 

species composing less than 5% of the total population will be measured. Along each 

transect, eight 0.125 m 2 samples of sediment will be screened to 2 mm and the juvenile 

mussels counted, preserved and identified to the lowest practical taxonomic grouping. 

Surveying for mussels may be expanded with more transects if yellow lampmussels are 

found. 
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In addition to the biennial Itolyoke canal system mussel surv'cys in October, a 

qualitative and quantitative survey for resident mussels, including the yellow 

lampmussel, will be conducted over an eighteen-mile section of the ('onnccticut River m 

the area of the Holyoke impoundment every four years. Qualitative assessments of 

mussel abundance will be made from the North Hadley and Hatfield areas to Bachelor 

Brook in the South Hadley and Holyoke areas. Seven areas over this section of the 

Connecticut River will be surveyed. Both shallow ('~ 2 m) and deep water (2- I 0 meters) 

areas will be sampled using SCUBA, snDrkclmg and wading with the aid of underwater 

viewers. Divers will be trained to identify the glochidia Dfthe different species. When 

located, deposits of mollusk shells left by river otters (otter middens) or other predators 

will be inspected to obtain voucher specimens and further document the relative 

abundance of mollusk species in the river. 

Every four years a quantitative assessment of adult mussels will bc conducted in 

the area below the Holyoke Dam bypass to assess the effects of bypass minimum flow on 

mussel populations as required in License Article 410. In this area, general surveys will 

be conducted to locate concentrations ofaduh mussels. Five distinctly different areas 

(varying depth, sediment type, current, etc.) in an approximately one-mile stretch of river 

will be sampled using a 100 meter transect line. Each linear transect will be selected to 

maximize the number of mussels sampled for an area. Biologists using SCUBA will 

identify all adult mussels within one meter of each side of the 100-meter line. 

"/'able 5-1 Schedule of Monitoring and Reporting 

Date 
October, 2003 
October, 2005 
March 3 I, 2006 
October, 2007 
October, 2009 
March 3 I. 2008 
October, 2011 
October, 2013 
March 31,2014 
October I, 2014 

Canal Suffey __ 
First Canal Survey 
Second Canal Survey 

Third Canal Survey 
Fourth Canal Survey 

Fifth Canal Survey 
S~xth Canal Survey 

River/Bypass Suryey . 

First RiverA3ypass Survey 

Second River;Bypass Survey 

Third River/Bypass Survey 

P)rst Intertrn report 

Second Interim Report 

Third ]ntertm Report 
Final Monm;rmg Rq~rt 
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5.3 Minimum Canal Flows 

Minimtml project flows for the Itolyoke Project, including flows into the canal 

system, are detailed in l.A 406 and WQC Condition 12. Mimmum flows are required per 

I.A 409 in par~ to maintain mussel habitat. LA 406 requires the following seasonal 

minimum flows in the canal: (1) from April I through November 15, "at least 810 ctk, or 

impoundment inflow minus fish passage and bypassed reach minimum flows, whichever 

is less," and (2) from Novernber 16 through March 31, "at least 400 cfs, or impoundment 

inflow minus fish passage and bypassed reach minimum flows, whichever is less." The 

WQC, on the other hand, calls for a year-round continuous minimum flow of 400 ct~ 

downstream of the louver bypass. The WQC assigns this canal flow the highest priority 

of any minimum flow, including flows into the bypass reach. HG&E's plan to provide 

minimum flows tbr the entire Holyoke Project is detailed in the Comprehensive 

Operation and Flow Plan (COFP), which was developed in conjunction with the 

Comprehensive Canal Operations Plan (CCOP). 

5.4 Canal Drawdown 

The procedure in place for canal drawdowns ensures that existing mussel habitat 

in the Second l,evel Canal remains watered. The spring outage usually lasts one or two 

days and the longer fall outage typically lasts five to seven days. The spring drawdown 

has two purposes: (I) to prepare for the spring freshet via cleaning various structures and 

performing any emergency repairs, and (2) to inspect the canal system infrastructure and 

develop a scope of work for the fall drawdown. Based on the spring drawdown, HG&E 

will develop a scope of work, plan, and schedule the fall outage. To the extent possible, 

HG&E will include maintenance work planned by other owners on the canal system. The 

plan will be submitted to the stakeholders 30 days prior to the fall outage. 

An area of particular concern during drawdowns involves a stretch of canal on the 

Second Level Canal, downstream of Boatlock station. HG&E will attempt to reasonably 

expedite work performed during future drawdowns, and will attempt to undertake such 

work in a manner that least impacts aquatic resources. The FERC license calls for 

maintaining minimum flows during drawdown. This is not possible, however HG&E 
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will tbllow the procedures outlined below to maintain whatever flow is possible during 

the drawdowns. Below are llG&l'?s drawdown procedures tbr the First and Second 

hovel Canals. 

5.4.1 First Level ('anal 

A concern of the stakeholders is the practice of hauling sediment |h~m in 

front of Boatlock station and depositing it into the head of the First I.cvel ('anal 

branch. The previous owner began this practice approxmlately live years ago, 

prior to this the sediment and debris were removed from the canal. In the future, 

HG&E will use a clamshell to clean the area in front of Boatlock station and 

remove the sediment and debris from the canal. 

With the installation of full depth louvers and a trash rake before the 

Spring 2003 drawdown, the need for heavy machinery in the canal and the time it 

takes to remove debris at Boatlock should be significantly diminished. If heavy 

machinery is necessary, HG&E will provide cones and mark boundaries to reduce 

vehicular traffic in the First Level Canal during maintenance drawdowns. Should 

additional measures become necessary (such as clearing areas of mussels), H(i&l- 

will consult with stakeholders regarding appropriate procedures. 

5.4.2 Second Level Canal 

The following discussion ofdrawdown procedures for the First Level 

Canal reiterates the description contained in the CCOP's section 3.4.2. 

During the Spring 2002 drawdown, modified procedures were utilized in 

an effort to provide the maximum amount of wetted canal floor in the Second 

Level Canal downstream of Boatlock Station. Stakeholders were on-site to 

observe the effects of these procedures, and all present were generally satisfied 

with the conditions. Therefore, the drawdown procedures will be replicated for 

future outages as feasible. I-IG&E will attempt to coordinate drawdown efforts 
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with other station owners to  maintain maximurn wetted areas. Below are the 

general procedures II(i&t! will tbllDw under normal (non-emergency) conditions: 

1) Before the canal drain begins all HG&E and customer units except 

Boatlock and t,',iverside Stations must be shut down. 

2,} The canal headgates will be closed, beginning the canal drainage. 

3) Boatlock station units will be operated until the water level in the First 

Level ('anal reaches t'1 92.5 fl (NGVD). After the water elevation 

reaches lil. 92.5 ft Boatlock fccd gates will be opened to continue 

draining the First l.evel (?anal. 

4) One or more waste gates at the No. 1 Overfow will be opened to assist 

the draining process. These waste gates will have to be carefully 

regulated as to not overflow the tishway attraction system and/or allow 

the attraction water system and 4-ft diameter drain pipe to the Hadley 

tailrace to fill with debris. 

5) The No. 2 Overflow will remain closed during the drawdown, until the 

end, as maintenance activities require. Should HG&E find that the No. 

2 Overflow does not maintain sufficient water levels due to le~age, 

HG&E will consult with stakeholders about the feasibility of installing 

a weir in front of the No. 2 Overflow. 

6 )  When the Second l,evel Canal reaches El. 74.5 ft (NGVD), all but one 

of the Riverside station generating units will be secured. A unit on the 

Second Level will be operated at speed/no load to drain the Second 

Level Canal. This eliminates the previously employed step of securing 

all units at Riverside station, opening penstock drain valves on Units 4 

and 5. The waste gates at the No. 2 Overflow will be opened during 

the last 24 hours of the outage for inspection of both the civil works 

and satizty on each unit. Drainage will occur slowly to allow for 
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maximum wetting of the canal floor. Slow drainage typically takes 6- 

[4 hours; emergency drainage lasts 2 hours. 

7) At the start of the drawdown, the waste gates at the No. 3 Overflow 

will bc opened to facilitate draining the other end of Second l+evel 

Canal. When the Second l+evel Canal reaches El. 70.5 fi (NGVD), the 

No. 3 Overflow will bc closed, as maintenance activities require, 

maintaining pooled areas between Boatlock and Riverside. 

8) The No. 4 Over|low gates wtll be opened to drain the Third Level 

Canal. 

HG&E may need to occasionally deviate from the above drawdown 

procedure to perform essential maintenance v,'ork. This may include drawing the 

Second Level Canal down decper to gain access to certain structures and 

equipment. These types ofdrawdowns are infrequent and HG&E will make all 

reasonable efforts to minimize the duration of the drawdowns. 

5.5 

Typically during drawdowns there is some leakage past the headgates, 

which serves to provide a minimal amount of flow through a portion of the canal 

system. To the extent it does not interfere with maintenance activities, HG&E 

will not completely seal offleakage past the headgates. This will provide a 

minimum flow during the outage. 

Protection and Enhancement Measures 

A four-foot high experimental sandbag weir will be constructed at the 

beginning of the First Level (?anal, just upstream of the railroad bridge. The 

exact dimensions and locations of the experimental weir will be determined 

by engineering analysis 
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The area surrounding the weir will be evaluated and a topographic survey 

conducted to estimate the amount of sdtation and the abundance of mussel 

populations 

Based upon the results of the surveys, [l(;&[.: wtll consult with the 

stakeholders concerning the need to make any modifications or additional 

evaluations 

• H(i&E wdl conduct river and canal mussel surveys as described above 

• The canal maintenance drawdown practices as described in Section 5.4 will be 

continued 

During the October canal drawdown, qualitative and quantitative mussel 

surveys will be conducted within the canal system to assess the health and 

abundance of mussels 

HG&E will provide cones and mark boundaries to reduce vehicular traffic in 

the First I.evel (?anal during maintenance drawdowns until the trash rake is 

installed 

HG&E will not completely shut off leakage during drawdowns in order to 

maintain flow throughout the canal system 

A qualitative and quantitative survey for resident mussels will be conducted 

over an eighteen-mile section of the Connecticut River on a biennial basis 

Beginning in 2002, minimum canal flows will be provided to improve water 

quality within the canal system and minimize drawdown effects on mussel 

populations 
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5.6 Monitoring 

Beginning in 2002, every 2-3 years lbr 12 years: 

• HG&E will continually follow research that momtors the canal population of 

dwarfwcdgemussels and yellow lampmussels 

H(.i&E will conduct river and canal musscl surveys ~s described above 

IIG&E will provide a written report to USFWS, the Retugc, MI)}:W, and 

FERC on results of the two surveys by March 31 of the following year 

Based on mussel survey information collected over 12 years, HG&E will 

determine what if any future work and/or surveys should be undertaken 
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6.0 SIIOR TNOSE S TURGEON 

The shorlnose sturgeon (Acq~enser hrevirostrum) is currently listed as an endangered 

species pursuant to the Endangered Species Act (ESA), as amended, 16 U.S.C. Section 1531 et 

seq. NMFS has authority over this species under Section 4(a)(2) of  the ESA, 16 U.S.C. Section 

1533 (a)(2). The shortnose sturgeon was placed on the endangered species list in 1967 (32 Fed. 

Reg. 4001 (1967) by the USFWS. The USFWS restated the endangered status of the species in 

the 1973 edition of Threatened Wihlli[~, o/the United States. NMFS published final regulations 

on November 27, 1974 (39 Fed. Reg. 41367-77) confirming NM FS jurisdiction over shortnose 

sturgeon and maintaining the species as endangered under the ESA. At present all populations of 

shortnose sturgeon throughout its present range remain listed as endangered species pursuant to 

the ESA. 

Compared to the other resources in the project area, little is known about shortnose 

sturgeon. Therefore, a Connecticut River Shorlnose Sturgeon Working Group (Work Group) 

was formed early in the Holyoke Dam relicensing process (1996) because shortnose sturgeon 

had been passed upstream of the dam (Table 6-1). The Work Group, composed of 

representatives from NMFS, FERC, USFWS, MDFW, Connecticut DEP, Conte Lab, ItWP and 

HG&E, was formed to assess the impacts of  the Holyoke Dam on shortnose sturgeon. The Work 

Group focused on determining the need for sturgeon passage and designs of upstream and 

downstream passage facilities. 

Three issues exist regarding the downstream passage ofshortnose sturgeon: canal 

passage, passage at Hadley Falls Station and the No. 1 Overflow. ]'he first, passage through the 

canal system, is being addressed by the installation of full depth louvers (Figure 6-1 ). On June 3, 

1999, NMFS submitted a Federal Power Act Section 18 Fishway Prescription to FERC. The full 

depth louvers are mentioned in the NMFS prescription, which requires studies at the downstream 

bypass in the canal system. Instead of studying the need for the full depth louvers, HG&E will 

install full depth louvers in the Holyoke canal system in Fall 2002 to enhance shortnose sturgeon 

guidance. 
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The design of the full depth louvers is based upon a louver flumc test conducted at Alden 

Lab using the Connecttcut River shortnosc sturgeon and a louver array similar to the existing 

partial depth louvers in the First l.evcl ('anal. The results from the laboratory studies indicate 

that louver arrays angled at 15-degrees to the approach flow appear to have considerable 

potential to guide downstream migrants. However, the tests, which were conducted under ideal 

laboratory conditions (clear water, laminar flow) using a full-depth bypass and relatively short 

lengths and shallow depths of bar racks and Iot,vers, may have produced guidance efficiency 

estimates that are different than would be expected for a field application. Therefore, field tests 

will be conducted to verify the laboratory results. 

As agreed upon at the December In, 2001 agency meeting, planning for a Spring 2003 

field test is underway and a relcase-recapture study could be conducted by marking fish, 

releasing them upstream of the louvers, and recaptnrmg them in the bypass collection facilities or 

in sampling gear h',cated downstream of the louver array (see Appendix D: Meeting notes 

relevant to T&[-). Radio telemetry or PH" tags could also be used (alone or in combination with 

conventional mark release-recapture techniques) to monitor fish movement along the louver 

array and through the bypass system. There may be constraints associated with the evaluation of 

shortnose sturgeon because of their endangered species status. Plans to field-test the ttolyoke 

canal system full depth louvers will be developed in consultation with stakeholders. 

The second issue regards downstream passage at Hadley Falls Station. As part of their 

prescriptions, NMFS and USFWS required an angled bar rack for downstream passage guidance 

at the Hadley Falls intakes. The Work Group, realizing that there was no evidence to prove if 

sturgeon would actually be guided, initiated a research program to study the angled bar racks. 

Phase 1 of the research involved the development of a computer model to evaluate the 

effectiveness of the bar rack. Alden Laboratory has developed a computational fluid dynamic 

model of the Hadley Falls intake area and presented their findings to HG&E and stakeholders. 

The model has been revised based on agency comments to simulate additional scenarios, referred 

to as Phase 2 Research. The Phase 2 Research program is currently ongoing. 

To [hcilitate the shortnose sturgeon research efforts, tlG&E proposes to reconvene the 

Work (iroup. The group's primary goal will be to develop a practical method for downstream 

sturgeon passage. Because this issue impacts both downstream and upstream passage of other 
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species, the Work Group will strive att~!in a consensus based solution for sturgeon passage at the 

Hol>okc Project. 

NMFS will have the technical oversight and provide overall direction for the Work 

(iroup. lq(i&E will fund the Work Group's efforts and serve as the group's overall coordinator. 

The Work Group will meet in September 2002 to review the findings of the Phase 2 Research 

and establish a plan and schedule for succcssthl work. This may include additional research, 

identifying potential technologies for downstream passage, and evaluating the technologies 

through computer models, physical models, or field work. To accomplish its goal, the Work 

Group may have to obtain more information on habitat and movement of sturgeon. Status 

reports will be submitted to FERC every 6 months. 

Once the Work Group finds a solution for downstream passage for shortnose sturgeon, 

HG&E will consult with stakeholders to ensure that a consensus based solution is developed. 

HG&E will then submit a conceptual plan to FERC for review and approval. Upon approval 

li'om FERC, H(.i&E will implement the downstream passage facilities. 

The third issue regarding sturgeon involves the Number 1 Overflow. The No. 1 

Overflow is located on the First l.evel canal upstream of the louvers and discharges into the river 

downstream of the dam. Sturgeon have been observed entering the intake of the No. 1 Overflow 

and returning to the river. To prevent the passage of sturgeon through this structure, an 

exclusion rack for the No. 1 Overflow will be installed during the Fall 2002 drawdown (Figure 

6-2). The exclusion rack was developed in consultation with the stakeholders and meets 

established criteria for bar spacing and velocity. 

II(i&E is proposing the following specific measures: 

6. I Protection and Enhancement 

• By September 1, 2002, HG&E will work with stakeholders to reconvene the 

Work Group to assist m dev,:loping and directing research efforts 

-32-  



Jnofflclal FERC-Generated PDF of 20020718-0287 Received by FERC OSEC 07/15/2002 in Docket#: P-2004-000~ 

LARGE-FORMAT IMAGES 

One or more large.format images (over 8 1/2" X 11") go here. 
These images are available in FERRIS at: 

For Large.Format(s): ~ 
Accessxon No.: ~ "  ~/ 

File Date: 

Security/Availability: 
PUBLIC 

[] NIP 

[] CEIl 

[] 

7.t6 "og 

NON.PUBLIC/PRIVILEGED 

Docket No.: 

Parent Accession No.: 7 / 8 " ~ "  7 

Set No.: zq 

Number of page(s) in set: 

of q 

! 

'FE~-G RE%'.. 4/2003 ()~low) 



Jnofflclal FERC-Generated PDF of 20020718-0287 Received by FERC OSEC 07/15/2002 in Docket#: P-2004-000 

HG&E will, upon cDnscnsus of the group, implement the reconmlendation of 

the Work (iroup 

ItG&E will modify the lou'~ers in the Holyoke canal system in the I.'all of 

2002 and havc the fidl dcpth louvers functional by the end ofthc year 

H(i&E will fund Alden labs' modeling ofthc angled bar rack (Phase 2 

Research) 

When Alden research rcsuhs arc available and louver effectiveness studies 

completed, the Work Group will convene to decide how to proceed 

H(.i&E will continue to pamcipate in the Work Group to develop guidance or 

exclusion options for the Hadley Falls intake and to continue assessing 

impacts of the Holyoke I)am on shortnose sturgeon 

An exclusion rack for the Number 1 overtlow will be installed during the Fall 

2002 drawdown 

6.2 

• HG&E will submit annual reports ID FERC on the progress of the above items 

Monitorin~g 

• HG&E will conduct additional research to determine the success of the full 

depth louvers 

• H(J&E will conduct additional research to determine the success of any 

Hadley Falls guidance system 
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Table 6- 1. Number of Shortnose Sturgeon I.ified at Holyoke Dam Annually .(_1975-20011 

Year Number LiNed 
1975 5 
1976 3 
1977 0 
1978 I 
1979 3 
1980 0 
1981 4 
1982 4 
1983 4 
1984 10 
1985 6 
1986 13 
1987 3 
1988 4 
1989 4 
1990 5 
1991 0 
1992 4 
1993 6 
1994 1 
1995 1 
1996 16 
1997 0 
1998 14 
1999 1 
20O0 0 
2001 0* 
Total 112 

* Two sturgeon entered lift but returned downstream per NMFS 
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APPENDIX A 

License Order: 

Article 416 

Within one year after the date of issuance of this license, the licensee shall, after 
consultation with the U.S. Fish and Wildlife Service (FWS), Silvio O. Conte National 
Fish and Wildlife Refuge (Refuge), National Marine Fisheries Service (NMFS), 
Massachusetts Division of Fisheries and Wildlife (MDFW), and Massachusetts 
Department of Environmental Protection (MDEP), as appropriate, file for Commission 
approval a Threatened and Endangered Species Protection Plan (T&E Plan) for the 
Holyoke Project. The T&E Plan shall include the federally listed endangered shortnosc 
sturgeon (Acipenser brevirostrum), and threatened bald eagle (flaliaeetus leucocephalus) 
and Puritan tiger beetle (Cicindelapuritana), and shall include, but not necessarily 
limited to, the state listed endangered yellow lampmussel (Lampsilis cariosa) and dwarf 
wedge mussel (Alismidonta heterodon). 

The T&E Plan shall include, but not be limited to, the following: 

(i) Measures to enhance bald eagle nesting sites (i.e., by erecting eagle nest 
platforms) and to protect and enhance eagle perching and feeding 
activities; a commitment to cooperate with the FWS, MDFW, and MDEM 
to continue educating the public and policing recreational activities at 
Puritan tiger beetle habitat sites (particularly at Rainbow Beach), and 
develop other protective measures, such as no-wake zones; measures to 
protect and enhance shortnose sturgeon habitat consistent with the 
measures developed as the result of the on-going shortnose sturgeon 
studies and the provisions of Articles 405,406, 411, and 412; and 
measures to protect and enhance the yellow lampmussel and dwarf 
wedgemussel, as identified in the canal operations plan (Article 409); 

(2) a schedule for implementing the measures; 

(3) 

(4) 

a description of the method for monitoring the results of  the implemented 
measures; 

a monitoring schedule; and 

(5) a schedule for providing the monitoring results to FWS, the Refuge, 
NMFS, MDFW, and the Commission. 
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The liccnsee shall include in the T&E Plan documentation of consuhation, copies 
of comments and recommendations on the completed plan after it has been prepared and 
provided to FWS, the Refuge, NMFS, MDFW, and MDEP, and descriptions of how the 
agencies' comments and recommendations are accommodated by the plan. The licensee 
shall allow a minimum of 30 days for the agencies to comment before filing the plan with 
the Commission. If the licensee does not adopt a recommendation, the filing shall 
include the Licensee's reasons, based on project-specific information. 

The Commission reserves the right to require changes to the plan. Upon 
Commission approval, the licensee shall implement thc T&E Plan, including any changes 
required by the Commission. 



Jnofflclal FERC-Generated PDF of 20020718-0287 Received by FERC OSEC 07/15/2002 in Docket#: P-2004-000 

Regarding Fish Passage and Shortnose Sturgeon: 

Article 405 

The licensce shall operate the project in a run-of-river modc and maintain a 
minimum impoundment elevation of 100.6 feet National Geodetic Vertical Datum with 
an allowable fluctuation of i0 .2  foot for the protection of water quality, aquatic and 
lishcries, and rccreational resources of the Holyoke Project and Connecticut River. 

The licensee shall at all times act to minimize the fluctuation of  the impoundment 
surface elevation by maintaining a discharge from the project so that, at any point in time, 
flows, as measured immediately downstream of the project tailrace, approximatc the sum 
of the inflows to the project impoundment. 

The run.of-fiver mode operation and minimum impoundment surface elevation 
may be temporarily modified if required by operating emergencies beyond the control of  
the licensee (e.g., extreme runoff events, droughts, ice conditions, equipment failure, or 
flood storage requirements), and for short periods upon mutual agreement between the 
licensee, the U.S. Fish and Wildlife Service, the National Marine Fisheries Service, the 
Massachusetts Department of  Environmental Protection, and the Massachusetts Division 
of Fisheries and Wildlife. If project operations are so modified, the licensee shall notify 
the Commission as soon as possible, but no later than 10 days after each incident. 
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Article 406 

The licensee shall release seasonally-adjusted minimum flows into the bypassed 
reach and canal system for the protection and enhancement ofwater quality and aquatic 
and fisheries resources. 

]'he licensee shall release continuous instantaneous minimum flows to the 
bypassed reach as follows: 

Period 

July 16 through 
March 31 

Flow 

at least 420 cfs, or impoundment inflow, 
whichever is less 

April 1 through 
July 15 

at least 800 cfs, or impoundment inflow, 
whichever is less 

The licensee shall release continuous instantaneous minimum flows to the canal 
system as follows: 

Period 

April I through 
November 15 

Flo_._~w 

at least 810 cfs, or impoundment inflow 
minus fish passage and bypassed reach 
minimum flows, whichever is less 

November 16 through 
March 31 

at least 400 cfs, or impoundment inflow 
minus fish passage and bypassed reach 
minimum flows, whichever is less 

The licensee shall operate the Holyoke Project according to the following flow 
prioritization scheme: (1) fish passage flows (Articles 411,412, and 413); (2) bypassed 
reach flows; (3) minimum canal flows; and (4) hydroelectric generation, to the extent that 
such priorities do not conflict with Condition 16 of  the Section 401 water quality 
certification attached as part of  this license. 

The licensee shall specify the methods for operating and releasing bypassed reach 
and canal system minimum flows as required by Article 407 of  this license, and shall 
monitor compliance with the minimum flows as required by Article 408. 

Releases from the Holyoke Project may be temporarily modified if required by 
operating emergencies beyond the control of  the licensee (e.g., extreme runoff events, 
droughts, ice conditions, equipment failure, or flood storage requirements), or for short 
periods upon mutual agreement between the licensee, the U.S. Fish and Wildlife Service, 
the National Marine Fisheries Service, the Massachusetts Department of  Environmental 
Protection, and the Massachusetts Division of Fisberies and Wildlife. If the flows are so 
modified, the licensee shall notify the Commission in advance if known or as soon as 
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(3) 

(4) 

(5) 

possible otherwise, but no la'ter than It) days after each such incident, and shall provide 
the reason tbr the modified flow. 

Article 411 

The licensee shall install, operate, and maintain downstream fish passage facilities 
at the Holyoke Project to provide efficient downstream fish passage for a variety of 
anadromous fish species past the project. 

Within 180 days after the date of issuance of  this license, the licensee shall file, 
for Commission approval, a plan to install, operate, maintain, and, as appropriate, 
evaluate downstream fish passage facilities at the Holyoke Project that includes, but is 
not limited to: 

(l) 
provisions for the continued operation of  the canal louver bypass facility and the 
Boatlock station downstream fish passage facility (as necessary), as well as the 
operation of  the proposed Bascule gate downstream fish passage facility once 
installed; 

(2) a provision to operate the downstream fish passage facilities, as identified below, 
during, the designated migration period whenever the Hadley Falls station is 
operatmg or generation flows are provided in the First Level canal -- 

Atlantic salmon 

American shad & 
Blueback herring 
Shortnose sturgeon 
American eel 

.Downstreanl 
4/1 - 6/15 (juv.) 

Fall/Winter (adult) 
6/1 - 7/31 (adult) 
9/1 - 11/15 (juv.) 
4 / 1  - 11/15 (adult) 

8/15- 11/15 
Undetermined spring run 

a schedule for implementing the provisions of  this plan, including the installation 
ofall facilities and structures, except as specifically noted, within two years of  
license issuance; 

provisions to notify the U.S. Fish and Wildlife Service (FWS), National Marine 
Fisheries Service (NMFS), Massachusetts Division of  Fisheries and Wildlife 
(MDFW), and Connecticut River Atlantic Salmon Commission (CRASC) of any 
extensions of  time to comply with the provisions of  this plan; 

provisions for: (a) maintaining the fish passage facilities in proper order and 
keeping such facilities clear of trash, logs, and material that would hinder passage; 
(b) performing maintenance such that the fish passage facilities would operate 
effectively prior to and during the migratory periods; and (c) developing a fish 
passage maintenance plan describing the anticipated maintenance, a maintenance 
schedule, and contingencies; 
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(6) a provision to allow agency personnel access to the project site and to pertinent 
project records, for the purpose of inspecting the fish passage facilities; 

(7) a provision to construct the downstream fish passage facility at the spillway 
Bascule gate (i.e., fly-over), with a surface intake, conforming to the design 
depicted in hydraulic model studies undertaken by Holyoke Power, including 
measures to manage flows that are shed through the structure to eliminate 
interference with the spillway fishlift attraction flows; 

(8) specification of the operational flows for the Bascule gate [i.e., 600 cubic feet per 
second (cfs)], louver bypass, and Boatlock station downstream fish passage 
facilities; 

(9) a provision to design, model, and install an angled 0,45 °) bar rack in the Hadley 
Falls station forebay, with l-inch clear bar spacing, leading to a downstream fish 
bypass entrance/conveyance structure located at the existing Bascule gate, or at 
the rubber dam; 

(1o) an evaluation of the existing surface bypass and partial-depth louver structure in 
the First Level canal, as well as other reasonable measures, for providing 
downstream passage ofshortnose sturgeon and American eel; 

(l l)  a provision to continue operating the existing Boatlock station downstream 
migrant facility, and an evaluation of the facility to determine whether the facility 
should cease operation; 

(12) the estimated capital cost of installing the facilities, the estimated annual costs of  
operating and maintaining the facilities, and the cost, in lost generation, of  
operating the facilities; and 

(13) provisions for providing any proposals to modify existing facilities and/or install 
new facilities, relative to the evaluations of Items 9, 10, and I 1 above, as well as 
the monitoring required by Article 414, to the aforementioned agencies and the 
Commission. 

Article 41_..22 

The licensee shall install, operate, and maintain upstream fish passage facilities at 
the Holyoke Project to provide efficient upstream fish passage for a variety of  
anadromous fish species past the project. 

Within 180 days after the date of  issuance of  this license, the licensee shall file 
with the Commission, for approval, a plan to install, operate, maintain, and, as 
appropriate, evaluate upstream fish passage facilities at the Holyoke Project that includes, 
but is not limited to: 

(1) provisions for the continued operation ofthe tailrace and spillway flshlifls; 
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(2) 

(3) 

(4) 

(5) 

(6) 

specification of the design population for each target species (i.e., 1,000,000 each 
for American shad and blueback herring; 6,000 for Atlantic salmon; unquantified 
for American eels, and an estimated 500 shortnose sturgeon); 

a provision to operate the upstream fishlifls during the designated migration 
seasons, as identified below, at flows up to 40,000 cubic feet per second (cfs), as 
measured at USGS Gage No. 01172003 -- 

_Se  
Atlantic salmon 4/1 - 7/15 

9/15 - 11/15 
American shad & 4/1 - 7/15 
Blueback herring 
Shortnose sturgeon 
American eel 

6/1 - I 1/15 
4/1 - 11/15 

a schedule for implementing the provisions of this plan, including the installation 
of  all facilities and structures, except as specifically noted, within two years of 
license issuance; 

provisions to notify the U.S. Fish and Wildlife Service (FWS), National Marine 
Fisheries Service (NMFS), Massachusetts Division of  Fisheries and Wildlife 
(MDFW), and Connecticut River Atlantic Salmon Commission (CRASC) of  any 
extensions of time to comply with the provisions of  this plan; 

provisions for: (a) maintaining the fish passage facilities in proper order and 
keeping such facilities clear of trash, logs, and material that would hinder passage; 
(b) performing maintenance such that the fish passage facilities would operate 
effectively prior to and during the migratory periods; and (c) developing a fish 
passage maintenance plan describing the anticipated maintenance, a maintenance 
schedule, and contingencies; 

(7) a provision to allow agency personnel access to the project site and to pertinent 
project records, for the purpose of  inspecting the fish passage facilities; 

(8) a provision to make necessary physical modifcations to the upstream fishlifl 
system to ensure operation up to 40,000 cfs, and to provide at least 12 inches of 
freeboard from operating water levels in the fishlifts to the top of  the fshlifl walls 
and fish crowders; 

(9) 
a provision to expand the spillway and tailrace fishlifls by (a) increasing width of  
the spillway entrance and the spillway entrance channel to 8 feet, (b) providing 
attraction flows of 200 cfs at the spillway fishlifl enu'ance and 120 cfs at each of  
the tailrace fishlifl's entrance, (c) increasing the tailrace fishlifl hopper capacity to 
330 cubic feet, (d) increasing the spillway fishlifl hopper capacity to 460 cubic 
feet, (e) increasing the width of the fishlifl exit channel to 14 feet from the fishlifl 
hoppers to the counting station and 10 feet beyond, and (f) providing an 
adjustable back lighted panel at all fish counting station windows; 
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(10) a provisiontoinstallasecond fish trappingand counting stationmthe fishlifi exit 
channel; 

( l l )  a provision to (a) install a new fish trapping and hauling system, as proposed by 
HG&E (see response to additional information request, Item 6.C.3, filed 
December 23, 1998), or, (b) if such a facility is determined not to be feasible, 
evaluate othcr mechanisms and/or procedures to enhance trapping and hauling 
operations at the Holyoke Project, and provide any relevant proposals in this 
regard; 

(12) provisions to remove the rock-outcropping at the entrance of the tailrace fishlift 
below Unit #2 to allow efficient operation of this entrance, and provide bottom- 
level access to the tailrace and spillway fishlifts, as necessary; 

(13) a provision to construct a barrier at the confluence of  the Hadley Falls tailrace and 
the Overflow No. 2 channel; and 

(14) the estimated capital cost of  installing the facilities, the estimated annual costs of 
operating and maintaining the facilities, and the cost, in lost generation, of 
operating the facilities. 

(15) provisions for providing any proposals to modify existing facilities and/or install 
new facilities, relative to the monitoring required by Article 414, to the 
aforementioned agencies and the Commission. 

Regarding Canal Operations: 

Article 409 

Within 180 days from the date of issuance of  this license, the licensee shall file, 
for Commission approval, a comprehensive canal operations plan. The plan shall 
describe the operational and maintenance measures that will be used to protect and 
enhance water quality and mussel populations in the canal system. 

The plan shall include, but not be limited to: (1) a description of how the 
minimum flows required by the license will be circulated through the three-level canal 
system to improve and maintain water quality and aesthetic conditions; (2) specific 
procedures for installing a sandbag weir, or other appropriate measures, to maintain 
watered conditions in areas of  the canal necessary to maintain mussel habitat; (3) 
description of  any modification of structures necessary to achieve minimum canal flow 
requirements and conditions protective of mussels during maintenance drawdowns; (4) a 
description of how the minimum canal flows required by this license will be maintained 
during canal maintenance drawdowns; and (5) a method and schedule for monitoring the 
effectiveness of minimum canal flow requirements in protecting and enhancing mussel 
populations per Article 410. 
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The plan also shall include a schedule for: (1) implementation of the monitoring 
plan; (2) consultation with the appropriate federal and state agencies concerning the 
results of the monitoring; and (3) filing the results, agency comments, and licensee's 
response to agency comments with the Commission. 

Canal Operations and Monitoring Mussels 

Article 4100 

Within 180 days after the date of issuance of this license, the licensee shall file, 
for Commission approval, a plan to monitor fish and aquatic habitat and fish populations 
within the bypassed reach and the Holyoke canals. The plan shall provide for monitoring 
the effectiveness of  the bypassed reach and canal flows and other measures in protecting 
and enhancing fish and mussel habitat conditions and populations, and to determine the 
need for additional enhancement measures. 

The plan shall include methods to monitor and assess: (1) the adequacy of  
bypassed reach flows to provide a safe zone of  passage for anadromous fish through the 
bypassed reach; (2) the occurrence of  fish stranding in the bypassed reach; (3) fish 
populations in the bypassed reach; and (4) changes in canal mussel populations and the 
adequacy of the sandbag weir, minimum flows, and drawdown procedures for protecting 
mussel populations in the canal system. 

As part of the monitoring plan, the licensee shall determine the need for additional 
measures to ensure or enhance the safe passage ofshortnose sturgeon through the 
bypassed reach as required by Articles 412 and 416. Such measures may include, but not 
be limited to: (I) changes in zone-of-passage flows and/or timing (pulsed flows); (2) 
changes in bypass aquatic habitat flows; and/or (3) bypass reach channel modifications. 
The plan shall include working in conjunction with the Connecticut River Shortnose 
Sturgeon Working Group and/or its findings to determine the most beneficial project 
modifications that would meet plan requirements and protection measures for the 
shortnose sturgeon. 

The plan shall include a schedule for: (I) implementing the plan; (2) consulting 
with the appropriate federal and state agencies concerning the results of the study and any 
additional measures needed to protect aquatic and fisheries resources and mussel 
populations; (3) reporting on a biannual, or other appropriate interval, on anadromous 
fish and mussel populations, with a final report and recommendations at the end of  the 
agreed-to monitoring period; and (4) filing the results, agency comments, and the 
licensee's response to agency comments with the Commission. The final report shall: (1) 
identify the changes in populations over time; (2) outline the proposals for changes in 
operations or stnlctures, if any, to protect and enhance fish or mussel populations; and (3) 
discuss the basis and need for continued monitoring. 
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Front the 401 Water Quality Certificate: 

19. Riparian Management Plan 

... (b) The riparian zone shall be sufficient to: 

(i) Serve as a vegetative filter to substantially reduce non-point source discharges of  
oil and grease, sediment, nutrients and fertilizers, pesticides, and other 
contaminants that mar be transported to Project waters in overland runoff from 
existing or potential adjacent residential, commercial or agricultural uses or roads; 

(ii) Protect near shore fish, aquatic life and wildlife habitat from degradation resulting 
from adjacent uses and disturbances and from alterations to the shoreline 
including docks, riprap, and other structural modifications; 

(iii) Include significant wildlife habitats and buffers adequate to avoid disturbance 
from adjacent uses, for species utilizing Project waters and associated wetlands, 
including but not limited to rare, threatened, or endangered wildlife species, or 
other state or federally listed species of concern; and 

(iv) Protect riparian habitat areas and buffers for species which use the riparian area 
in conjunction with Project waters, including turtle nesting areas, and bald eagle 
perch trees used for feeding;... 

Z:~r°J°:Ls\920~004cto~7omplianc¢ Plan$~ A416 Threatened & Endang(~.d Species Protection P]an~App¢'ndix A "IEI doc 
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APPENDIX B 

"RAINBOW BEACII: FINAL REPORT" 

m 
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Rainbo~v Beach 
Final Report 

MA DFW NllESP 
December 20, 1997 

Chris Davis 

The 1997 field season for the biological and interpretive work at Rainbow Beach 

began on May 21, 1997 with a work day to install symbolic fencing of Cicindela 
puritana larval habitat, post signs and assess vegetative density in larval areas. 
Participants included personnel from: Massachusetts Department of 

Environmental Management, Massachusetts Division of Fisheries and Wildlife, 
Natural Heritage Endangered Species Program, River Rover volunteers and Dr. 
Phil Nothnagle. 

Due to rather aggressive vegetative management at the beginning of the 1996 
field season, Dr. Nothnagle recommended some very light removal of vegetation 
and fallen tree limbs. Symbolic fencing to prevent foot traffic and subsequent 
trampling of larval burrows was installed in areas Dr. Nothnagle has identified as 
the best available larval habitat. 

Interpretative Training_ 

A meeting was held on May 29, 1997 at the USFWS Connecticut River Resource 
Management Complex, Sunderland, MA to briefly review the River Rover 
Program iror 1996 and plan training of River Rovers for the 1997 field season. 
Additionally, we outlined the areas interpreters were needed and established 
proeedure~ for scheduling and reporting. Jennifer Palaia, DEM summer staff, 
volunteered to coordinate scheduling for all volunteer activities. 

Participants: Massachusetts Department of Environmental Protection, USFWS 
Conte Refuge, CT River Coordinator, DFW NHESP. 

River Rover waining took place on June 19, 1997 at the USFWS Connecticut River 
Resource Management Complex, Sunderland, MA. Training included an overview 
of the USFWS and the roles and responsibilities of several divisions, i.e., refuges, 
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Sunderland Office of Fisheries Assistance, CT River Coordinator. etc. and federal 

activities within the Connecticut River watershed such as anadromous fish 

restoration, land acquisition, endangered species management, fishing pole loan 

programs and habitat enhancement. 

Volunteers were provided with a River Rover manual containing background on 

other volunteer opportunities, maps of dams and fish passage facilities in the 

Connecticut River watershed and life histories of anadromous fishes and 

freshwater mussels. 

A trip to the Sunderland boat launch included an electrofishing boat 

demonstration, geologic history of the area, and discussion of endangered species 

and nuisance exotic wildlife. A tour of the Cronin Salmon Station concluded the 

day.  

Participants: Massachusetts Department of Environmental Protection, USFWS 

Conte Refuge, CT River Coordinator, Sunderland Office of Fisheries Assistance, 

Massachusetts Division of  Fisheries and Wildlife NHESP. 

T ige r  Beetle T ra in ing  

Tiger beetle training was held on June 30, 1997 for River Rovers specifically 

interested in Rainbow Beach. Training included a trip Cromwell, CT to the most 

northern and largest population of Cicindela puritana in Connecticut. Numbers of 

C. puritana were good and we had difficulty finding C. repanda, a common 
spocies occurring there. 

Dr. Nothnagle explained his discovery of  C. pudtana at this site and some of the 

issues associated with rare species occurring on private property. Adult C. 

puritana were captured, sexed and identifying characteristics explained. Several 

C. repanda larvae were dug up from larval tubes and the life histories of  C. 

puritana and C. repanda were compared and contrasted. 

During an afternoon trip to Rainbow Beach C. repanda were captured and 

examined. Four C. puritana were netted, marked and released. 

Dr. Nothnagle suggested that Beach Clotbur, Xanthium echinatum and Japanese 

Knotweed, Polygonella cuspidatum be removed from some of the larval habitat 
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later in the summer. Both species grow quickly and can shade large 

thereby eliminating areas for C puritana ovipositing. 

areas 

M e d i a  

Terry Blunt, DEM issued a press release prior to the River Rover volunteer 

training on June 19, 1997. Media present at the training included: Springfield 

Union, Greenfield Recorder, WFCR, WGGB channel 40 and WWLP channel 22. 

The Daily Hampshire Gazette ran an article on Rainbow Beach and unfortunately 

chose to focus on the controversy surrounding the use of the beach and the 

negative response to WMA regulations and tiger beetle research. 

V Q I u , t e e r s  

8 River Rovers volunteered time at Rainbow Beach during the 1997 field season. 

The dates and number of volunteers that participated in C. puritana research: 

6 / 2 8 / 9 7  I 7 / 1 2 / 9 7  2 

6129197  2 7 / 1 3 / 9 7  2 

6130197  2 7 / 1 5 / 9 7  2 

714197  1 7 / 2 0 / 9 7  2 

7 / 5 / 9 7  2 7 / 2 7 / 9 7  3 

7 / 6 / 9 7  3 8 / 3 / 9 7  1 

8 / 1 7 / 9 7  1 

Sche, duling of  volunteers was coordinated by Jennifer Palaia. We spoke 1-2 times 

per week to discuss coverage for the upcoming weekend. As with any .volunteer 

effort, consistency of participation was the greatest Challenge. Most volunteers 

became quite good at spotting C. puritana's among the C. repanda even without 
binoculars .  
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In t e rp re t i ve  Conlacts  and B.each User lmp_ilcJ 

Beach users at Rainbow Beach Wildlife Management Area can be placed in ont~ of 
four Categories: 

1. First time users 

2. Occasional users 

3. Regular users 

4. Party users 

The quality of the interpretive contact varied with each type of user. 

First t ime users are often unaware of the presence of tiger beetles and are 

usually interested in the project. Some expressed support and were glad that 
"someone" is watching the beach and helping take care of it. 

Occasional users may or may not know about the tiger beetles. Many seem be 
to accepting of the need to protect the habitat and seem to not be greatly 
inconvenienced by the WMA regulations. 

Regular  users are there nearly every weekend and many have a long personal 

history with the beach, some having been brought there as children. Most are 

family groups. These people are highly invested in "their" beach and their 

perceived fights to its use. Interpretive contacts can be challenging and we often 

encountered hostility towards the beetle and regulation of  the beach, in 

particular, the no camping regulation. They seem to respect the beach in terms 
of  litter and can be observed picking up trash at the end of the day. 

Many in this g.roup tend to beach their boats in the same location. This. group has 

staked out the wide sandy center of  the beach. This forces other u s e r s  to the 
north and south ends of the beach where most of the arrivals and departures 
can be observed during the course of  a day. 

Par ty  users have a very low investment in the beach as their main activity 
seems to be the consumption of  alcohol. They can be belligerent and arc not 
receptive to WMA regulations or tiger beetle research. 
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/ .  

During tile course of the field season, the need for interpretive contacts deelirled 

Many of the regular users knew us by name and re-contact, other than in a 

casual manner and unless initiated by a beach user, was unnecessary. In fact, 

once the regular users accepted the fact that their use of the beach had to 

change, an interpretive presence seemed cotlnterproductive to good public 

relations. The false perception that we were in an enforcement role seriously 

jeopardized our efforts to educate and build trust with beach users. Interpreters 
axe in a difficult situation as we are a visible and easy target for any reaction :~ 
beach user may have. 

Foot traffic and beaching of boats at the shoreline, occurring mainly at the center 

of  the beach, appears to have no significant negative impact on adult C. puritana. 

While not fully understood, foot traffic near the vegetation at the edge of the 
flood plain forest may contribute some beneficial disturbance in the 
maintenance of  larval habitat. 

E n v i r o n m e n t a l  Police Off ice rs  

Coordination with EPO's generally went well with the acceptation of not being 

able to reach them by radio on occasion. Most weekend days patrols passed by 

the beach 3-4 times. We received reports from beach users of  enforcement of  

the no camping regulation. The EPO's continued to express their frustration over 

the lack of  resources to adequately meet boating and safety responsibilities but 
still responded well to requests to include Rainbow Beach in their patrols. 

Regular procedure included a Saturday and Sunday morning check-in with EPO's 
to review the previous night's activity at the beach. 

TJ2er Beetle Research- Adult~ 

Capture procedures consisted of 1-4 people slowly walking perpendicular to the 
shoreline approximately 5 feet apart covering an area of between 5-20 feet 
depending on the number of observers. Tiger beetles were observed with the 
naked eye or through binoculars and C. puritana were located among C. repanda. 
General body shape, presence of a white line on abdomen side and overall 
lighter and wider markings on elytra distinguish C. puritana from C. repanda. 
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Unmarked C. puritana are netted, sexed and marked with a unique color 

combination to enable visual "recapture" and eliminate subsequent netting, of 

previously marked beetles. 

29 C. puritana were netted, sexed, marked and released. This represents 18 

males and 11 females. Marking methodology followed recommendations from Dr. 

Nothnagle based on mark-recapture studies with C. puritana at Comlecticut sites. 

C. puritana were marked with 1 or 2 colored dots. Males were marked on the left 

elytra and females on the right. For example, a male marked BT1BL1 has one 

blue dot on the thorax and one blue dot on the left elytra in the #I position at 

the humera luna. A female marked TOBR2 has no mark on the thorax and one 

blue dot on the right elytra middle position. 

No predation of marked C. puritana was observed. Copulation was also not 

observed. However, two marked males attempted copulation during a fifteen 

minute observation period. On 8/8/97 at the north banks, TORL3 mounted 

YT1BL1. Five minutes later, YT1BL1 mounted TORL3. Both males were observed 

walking up and down a 70 yards section of beach feeding at the shoreline and 
presumably looking for females. 

C. puritana were observed, captured and marked in three areas: the north end of  

the beach directly opposite the northern fenced larval habitat, the south end 

roughly between 50 yards north and 100 yards south of  the double snag and at 

the "north banks" 3/4 of  a mile north of  Rainbow Beach, west side of  the 
Conneetie'ut River. 

C. vuritana Markin2 Data: 

N in location for the north end represents the northern most sign of the fenced 

area. For reference purposes signs are numbered starting at the north 

proceeding south NI, N2, N3 and so on. The numbering begins again at one for 
the southern fenced area, SI ,  $2, etc. 
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Length of resiethinu and dispers_a/ 

The table below represents the # of days from initial capture and marking and 
the last resight. 

Male~ 

1 

3 

13 

14 

27 

Females 

7 

12 

28 

C . p u r i t a n a  l a rvae  su rvey  

Two fenced enclosures were erected at the north end of Rainbow Beach based on 

Dr. Nothnagle's observations of  larval sites in previous years. The symbolic 
fenced worked well to exclude visitors from those areas. 

During the course of the field season, Dr. Nothnagle, Tim Simmons and myself 

developed a set of assumptions for the habitat requirements for C. puritana 

larvae. Factors that influence selection of egg laying locations and survival of  

larvae likely include but are not limited to: aspect, soil composition, vegetation 

composition, vegetation density, root structure, flooding, ice scouring, mean level 

above water table and other natural and man made disturbances. Rather than 

implement habitat management based on an incomplete understanding of  these 

requirements and risk negatively impacting reproduction, we decided to survey 

for C. puritana larvae during September when activity was most likely to occur. 
A total of  30 C. puritana larvae were found at Rainbow Beach and the North 
Banks. 

13 C. puritana larvae were distributed on first and second terrace-shelves in 

sandy, silty substrate in small clusters along an approximately 180 ft. section of 
riverbank. Cover estimates of  vegetation were 5-10% and included: Equisetum 
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arvense, Salix nigra, Pasciurn sp., Populus seedlings. Xanthiunt. Calamagrostt.s 
canadense and 25 other species. Some larvae were observed directly beneath 
the leaves of Equisetum. 

Estimates of elevation of larvae above mean high water: 34 inches and 42 inct es 

lnstars  observed:  

1st instar - 2 2nd instar - 6 3rd instar - 5 

R a i n b o w  Beach  

17 C. puritana larvae were observed. Larvae were distributed in clusters near 

vegetation (sparse cover <25%). One larvae was located within the southern 

enclosure near fence post 5s. 7 larvae were observed in a frequently used trail 

immediately south of the southern enclosure. 3 larvae were located among the 

stems of the clump of sandbar willow (Salix exigua, state threatened) and one 

3rd instar was observed 30 feet south of the southern edge of the sandbar 
willow. 

Estimates of  elevation of  larvae above mean high water: 42 inches. 

Ins tars  observed:  

1st instar  - 3 2nd  instar  - 12 3rd ins tar  - 2 

Results of the larval survey seem to indicate that C. puritana select at least two 

different types of  habitat for egg laying. Both the terraced banks north, of  

Rainbow Be~ch and the sandbar willows and trail area were favored over more 

densely vegetated areas. With the exception o f  the north banks, it is interesting 
to note that the areas of highest adult activity at Rainbow Beach were some 

distance both north and south of  the areas selected for egg laying. It is quite 

possible that egg laying occurred on terraced shelves on the east bank of the 
Connecticut r iver  across from Rainbow Beach. Additional study is needed to gain 
a fuller understanding of  the optimal conditions for larval habitat. 
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C. pur i tana  Research 

R e c o m m e n d a t i o n s  for.. 1998 

The presence of adult and larvae at sites north of Rainbow Beach indicate that 

even with a relatively low population, emigration and reproduction are occurring 

away from what has historically been considered the core of the population. This 
strongly indicates the need for expansion of the research area to include all 

historic and/or likely suitable habitat both upriver and down river of Rainbow 

Beach. The southern end of the recommend research area would include the 

Oxbow and mouth of the Mill River, proceeding northward to include Elwell 

Island and the sandy point approximately 1/2 mile upriver. All suitable habitat 

should be searched for adult C. puritana during July and early August and for 
larvae during September. 

Capture and marking of adult C. puritana should again be conducted in 1998 in 

order to continue to collect valuable data on habitat requirements for adults, 

population estimates and dispersal. It is recommended that unique color 

combinations" be used again to allow for ease in resighting marked individuals 
and to maximize the data collected from each marked animal. 

V e l z e t a t i o n  

Since C. puritana appear to be opportunistic with regard to selection of egg 

laying locations and the influence of natural and man made disturbance is poorly 
understood., it is recommended that no vegetation clearing/management, with 

the possible exception of exotics, be implemented in 1998. An additional season 
of research will greatly increase our understanding of the locations and habitat 
requirement for larvae. 

Interpretive goals for 1997 included: education of the beach users to the 

presence of  C. puritana and the need for research, informing about WMA 

regulations and attempting to de-link the regulations with C. puritana, to provide 
an opportunity for dialogue regarding use of the beach and to request their 
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assistance in avoidir~g the fenced enclosures. In large measure these goals were 

met. Very few people were seen going into the enclosures and few tr~cks 

indicating activity within the enclosures were observed. However, as noted 

above, some misperceptions and problems resulted from our efforts. Even with 

the very low key, non confrontational approach we employed our role was 

interpreted as one of enforcement. A continued interpretive presence seems to 

antagonize rather than educate or enlist support. The message has been received 

and while few are happy about it, they realize that their use of Rainbow Beach 

has changed and that those changes are here to stay. My recommendation for 

1998 is to eliminate interpretive contacts while maintaining signage explaining 
WMA regulations, need for enclosures, etc. 

E n f o r c e m e n t  

Continue to liaison with MA ELE to support them in their enforcement of WMA 

regulations at Rainbow Beach. If possible, advocate for additional resources for 

Connecticut River patrols which could provide a greater enforcement presence 
for Rainbow Beach. 

Publicity 

Media coverage of the River Rover training was positive and aided in informing 
the public of  the volunteer opportunity at Rainbow Beach. However, future 

publicity around the research being conducted on C. puritana at Rainbow Beach 

and elsewhere is likely to be counterproductive, particularly in light of  the 

occurrence of  C. puritana on private property. While C.puritana have been 

recorded at other locations the controversy surrounding their presence is recent 

and rancorous. Future negative publicity could seriously impact landowner 
cooperat ion.  
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Puritan 1igor Beetle Proposal to ('onte Wildlife Refuge Cost Share Program 5 November 1997 

l Submitted by Tim Simmons 
Restoranon Ecolog~si 
Division Of Fisheries and Wildhfc 
1 Rabbit Hdl Road 
Westborough, MA 01581 
(508) 792-7270 ext 126 
Tim Simmons@,state ma us 

I I Title Deterlmnatlon of puritan Oger beetle (Ctcmdela purstona) distrlbunon, habitat dynam*cs and 
habztat requzrements along the Connecticut River in Massachusetts 

Abstract. The puritan tiger beetle remmns in da,~ger of exurpation m Massachusetts m part because its 
habitat is extremely rare and in part because its habitat reqmrements are poorly understood The lack of 
critical iaformauon Impedes protection and conservation decision making M0nilonng the popalatton 
(larvae and adults), examining alterations to habitats due to aherattons in fluvial hydrology of the river, 
and systemaUcally measuring and evaluating the physical and biological features of occupied habitat are 
three research approaches which will be applied to increasing the understanding of both beetle population 
dynamics and the dynanucs of the habitats and natural commumtaes associated with tlus section of the 
Connecticut River. 

111. Projec t  Descript ion.  

Location: The proposed project is located in the towns of Northampton, Hadley and south 
Hadley, in Massachusetts (see attachinent 1). 

Scope of work: The puritan tiger beetle, a federally endangered and state endangered species 
occurs in Massachusetts only along a short stretch of the Connecucut River. The small population which 
appears, in recent years, to be making a slight recovery from alarmingly low numbers, is assc~ated with 
Rainbow Beach which is owned by the Division of Fisheries and Wildlife (DFW) and the town of 
Northhampton and managed by DFW. 

Research sponsored by the Challenge Cost Share program and conducted in 1997 resulted in 
several important findings concerning the conservation and management of the animal and raised 
questions. The answers are crucial to the preservation not only of the population but also for the 
management of adjacent natural communities. 

Specifically, larvae were found ~ only at Rainbow Beach but also witlun the sandy cliffs 
upsUeam of the beach. Adults, marked at Rainbow beach ,were also observed upstream of the beach. 
Plant cover, especially exotic species, has increased dramatically at Rainbow Beach in areas forngtly 
occopied by larvae. The ~md cliffs are also partially vegetated mostly by exutic or weedy plant species. 

~ to be found most con.zistcotly in an elevation band approximately 3 feel above average 
river altitude in early autumn when larval activity is high. 

Resoling the Massachuse~ population of pro/tan tiger beetles to more stable conditions requires 
a morn.thorough understanding of  life history, habitat requirements of larvae and adults and p m ~ s e s  and 
factors tha! influence the dynami~ and habitability of the riparmn communities upon which they depend. 

Four fundamental questions have been identified. 

• Have alterations in hydrolngzcal pnx;esses such as flooding, erosion and deposition resulted in habitat 
degradaUon by encotmlgmg exoucs or otherwise deerensmg available habitat for puritan tiger beetles 
and other significant upadan conunumties? 

• What am the chara~erLqj~ of optimal habitat for larvae and where are these areas likely to be found 
CmTantly and in the future? 

• What specific measures, in terms of vegetation and user management are required to guarantee a 
future for the population and nssoczated natural communities? 
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Puritan ] ' iger Beetle Proposal to Conic Wildlife Refuge Cost Share Program 5 No',cmbcr 1997 

• 9fhat rmpact arc mvasivc exotic planl stx:ocs having upon smportant riparian communmes and 
puritan tiger becOe Imbltats 9 

Objectives. 
Objective 1. Design and Implement a research plan to address the four questions wlulc contanmng to 
educate beach users and the public 

Objective 2. Conduct a modified and expanded Indicators of Hydrological Alterauoas assessment 
including evalnauons and field vcrificaUon of ecologically relevant water levels 

Objective 3. Conduct surveys for adults and larval puntan Uger beetles on all potentJal habitat from 
Elwell Island to the mouth of IVhll river. 

Objective 4 Conduct muluvanate analyses of occupied larval habitat and adjacent unoccupied hab*tat 

Methodologies. 

Indicators of Hydrological Alteration Assessment. The methodologies for the hydrological alterations 
assessment are found in Richter et. al 1997 (attached). This methodology will be applied to the stretch of 
the river between Elwell Island and the mouth of Mill River in Northampton. The exercise will be 
performed by Philip Nothnagle Ph.D. tn cooperation with Tim Siramons. The only stream gage available 
for evaluation is the USGS gage in Montague This data will be supplemented by accessing, ff available, 
stage data from the Holyoke dam. In addition, staff gages for the establishment of relationships between 
stream gage and hydrological stage at 5 important sites along the river will be installed. This will allow 
for the evaluation of the timing, frequency, duration and magnitude of flooding for floodplain forest and 
other riparian communities. 

Puritan tiger beetle population monitoring and public outreach. Surveys will be performed in spring 
summer and fall by an intern hired to continue work performed last year. The intern will be trained bv Dr 
Nothuagle and Tim Simmons who will also assist in the surveys. In addition, this person will serve as 
volunteer coordinator and liaison with the various agencies and the general public. 

Multivariate study design, data collection and analyses. These tasks will be designed and performed by 
Dr. Nothnagle in consultation with Tim Simmons. The intern will also be responsible for collecting data 
In order to increase our underganding of habitat parameters important to the beetle population a 
systematic evaluation of locations where larvae and adults arc found is necessasy. Among the information 
fields considered significant are vegetation composition and sln~ture, soil characteristics (particle size 
and statification), distance to water vertically and horizontally and elevation relative to water surface and 
establisbed datum points. 

Results and preduct.~ 

A report on the assessmcmt of indicators of hydrological alteration will be completed by 30 October 1998. 
The report will focus on hydrological effects on biotic resoorccs in the sludv area, espectally puritan tiger 
beetle habitats and floodplain forest communities. 

A report on the multivariate habitat analyses will be completed by I December 1998 

A repo'fl on ptmtan tiger beetle polmlazion momtoring and beach user education will be completed by 15 
November 1998. 

A report on managemeat recommendations ~mmarizing the practical applications of all the research and 
monitoring will be completed by I December 1998. 
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Puritan Tiger Beetle Proposal to Contc Wildlife Rcfugc Cost Share Program 5 November 1997 

Timeframe: StarDng Date - 5 January. 1 9 9 . 8  Completmn D'ate - 1 December 1998 

Applicant The applicant s~rves as restoration ecologast at the Division of Fisheries and Wildltfe's 
Natural Heritage and Endangered Species Program and admimsaers the ecolog=cal restoration componenz 
of the Biodiversity Imtiative I also have considerable experience worlung with tiger beetle populations 
and have collaborated with Dr  Nothnagle on another federally listed beetle popuiatmn in Massachusetts 

Partnerships" This project will continue to be a partnership involving the Conic National Fish and 
Wildlife Refuge, MA DFW, MA DEM via the river rovers program and the Connecticut River Program, 
the M.A DFWELE Environmental Police a n d  T I . ~  /,1,, / ~  r ~ t , ,  .,~ e : ~ ' , . ~ . r  . 

Ownership: The ownership of the lands on which the project occurs are DF'W and the town of 
Northampton for Elwell Island and Rainbow Beach. Several private landowners, who will be asked for 
pernussion prior to any activity, own portions of riverbank 

Additional: Multiple factors have contributed to the decline of puritan Uger beetle including river 
management, recreational use of habitat, colleclmg, nverbank stabilizatiou, invasive exotic plant species ' 
combinations of these forces and unknown factors 

IV. Project Budget 

Item 

Salary for beach/beetle intern 
Dr. Nothnagle Stipend IHA 
Dr. Nothnagle Stipend MVA-habitat 
Restoration Ecologist 
Equipment-soil sample tubes, miscellaneous 
Administrative Support 
Travel Cnsls 

Total 

Project total 

Challenge Cost Share 
Reque~ 
$6,700 00 

56700.00 

Biodlversity Initiative 
¢ontributio, 

$3,500 
$2,200.00 
$1,100 
$ 300.00 
$ 225.00 

$9~25.00 

$16,325.00 

4,5 
C w& 7 
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APPENDIX C 

MUSSEl, MONITORING STUDY ON CT RIVER 
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" C O N N E C T I C U T  RIVER S U R V E Y  IN TI lE VICINITY OF THE 

I t O L Y O K E  D A M  FOR THE Y I ' L L O W  L A M P M U S S E L  

Introduction 

The yellow lampmussel, Lampsilis cariosa, once comrnon to Connecticut River, is only rarely 
repotted in mussel collections today and for seven to eight years was thought to no longer populate 
the river. Dr. Douglas G. Smith, [Jniversity of Massachusetts, documented the occurrence of this 
mussel in the Holyoke canal system on July 5, 1984 and the next specimen was not collected until 
NU divers, working with Menzie-Cura (an environmental consultant), collected a juvenile yellow 
lampmussel below the Holyoke Dam in October 1992. Currently, this species is listed as 
"Endangered" by the State of Massachusetts and is listed as "Special Concern" in Connecticut. 
Federally, L. c~riosa was proposed for a "Category 2" listing in 1991 (Federal Register, Vol. 56, 
No. 225, pg. 58817), a listing which is an awareness notification only and does not require any 
mandated management. Very little is known about the biology and ecology of this mussel. The 
reasons for the declining numbers ofL. cariosa are not clear, but loss of suitable habitat and urban 
pollution are considered contributing factors (I).G. Smith, personal communication). 

In light of the 1992 discovery of a live yellow lampmussel during a coal tar deposit survey in the 
Connecticut River, the U.S. Fish and Wildlife Services requested that data be gathered on the 
population size of this mussel below the Holyoke Dam. This survey was conducted on August 14 
and 15, 1995 by personnel working for the Aquatic Services Branch of the Environmental 
Department of Northeast Utilities. Dr. D.G. Smith, an authority in the field of invertebrate 
taxonomy for this area of the Connecticut River, was contracted to verify the identifications of 
mussels collected in the field. Patricia Huckery, representing the Massachusetts Fish and Wildlife 
(non-game species) Department, participated in field work conducted on August 14, 1995. 

Material and Methods 

A qualitative and quantitative survey for resident mussels, including the yellow lampmussel, was 
conducted over an eighteen mile section of the Connecticut River. On August 14, 1995, qualitative 
assessments of  mussel abundance were made from the North Hadley and Hatfield area to Bachelor 
Brook in the South Hadley and Holyoke area (Fig. 1). Seven areas over this section of the 
Connecticut river were surveyed during a nine hour period. Both shallow (<2 m) and deep water 
(2-10 meters) areas were sampled using SCUBA, snorkeling and wading with the aid of  underwater 
viewers. All mussels were identified live and returned to the river bottom. When located, deposits 
of mollusk shells left by river otters (otter middens) or other predators were inspected to obtain 
voucher specimens and further document the relative abundance of mollusk species in the river. 

A quantitative assessment of adult mussels was conducted on August 15, 1905 in the area from 
which the most recent specimen of yellow lampmussel was collected, i.e., below the Holyoke Dam. 
In this area, general surveys were conducted to locate concentrations of adult mussels. Five 

distinctly different areas (varying depth, sediment type, current, etc.) in about a one-mile stretch of 
river were .sampled using a 100 meter transect line. Each linear transect was selected to maximize 
the number of  mussels .sampled for an area. Along the first two transects, two biologists using 

Yellow Larnpmussel Survey. 1905 Holyoke [)am I of  6 
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SCUBA collected all adult mussels within one meter of each side of the 100 meter line. Mussels 
were counted, identified to species, and returned to the river bottom alive. The low numbers of 
mussels and the ability of the divers to identify them on the bottom allowed transects three, four and 
five to be sampled by bringing only unusual lo<)king mussels to the surthce for verification. Otter 
middens or similar shell deposits were censused for relative species abundance. This sampling 
effort required approximately 6 hours to complete. 

Results 

Qualitative su~'ey. Yellow lampmussels were not found in any of the areas sampled. The only 
living mussels collected were the eastern elliptio, Elliptio complanata (Table 1). Of all the seven 
sites sum, eyed, Site I, the shoal in the North Hadley/Hatfield area, was considered to have the best 
potential habitat for the yellow lampmussel based on its coarse gravel substrata and varied types of 
niches (e.g., water depths ranging from 0 to 2 meters, substrata ranging from coarse gravel/cobble 
to mud/clay, vegetation ranging from none to dense mats along the eastern shore). The densities of 
eastern elliptios were greatest at Site I and, for this reason, we allocated 1.5 hours using two 
biologists diving and three biologists wading with viewers for a total of 7.5 search hours, the most 
effort expended at any site. Sites 6 and 7 were considered the next best areas based on the numbers 
of mussels found. Survey times ranged from 0.5 to 1.5 hours using from 4 to 5 biologists (2 to 7.5 
hours of total search effort) per site and were dependent on the extent of mussel agd,,rcgations in 
each area. 

Quantitative su~'ey. Yellow lampmussels were not found in any of the transect areas. 
Although the eastern elliptio was the most common species, a few alewife floaters, dnodonta 
irnplicata, were collected (Table 2). The highest densities of the eastern elliptio were located along 
Transect 1, averaging nearly 4 mussels/m 2 (779 mussels/200 m2). However, a 100 meter transect 
covered many different density aggregations of mussels which ranged from <l/m 2 to >50/m 2. The 
first 25 meters of the Transect I yielded 46% of the mussels collected over the entire 100 m. Of the 
five transects sampled, Transects 1 and 2 had the greatest numbers of eastern elliptios, but the most 
alewife floaters were collected from Transect 5. General surveys conducted along the shore, 
wading using viewers and SCUBA divers drilling along the bottom of the Holyoke Dam tailrace 
canal, yielded only eastern elliptio. 

Discussion 

The qualitative study was designed to assess the presence or absence of yellow lampmussels north 
of the Holyoke Dam. This effort was conducted because the identification of other aggregations of 
yellow lampmussels would better place into context the existence of aggregations below the 
Holyoke Dam. The quantitative survey in the area below the Holyoke Dam was designed to 
determine the size of any aggregations of yellow lampmussels that might remain in this river area 
where a juvenile has been collected in 1992. 

The absence of the yellow lampmussel indicates this freshwater mussel, if present in this area of 
the river, is extremely rare. Of the two species collected, eastern elliptio and alewife floater, the 
most common mussel over the eighteen mile study area was the eastern elliptio. Alewife floaters, 
although documented, were rare in occurrence with only three live speciments being collected 

Yellow Lampmuss¢l Survey. 1995 Holyokc Dam 2 of 6 



Jnofflclal FERC-Generated PDF of 20020718-0287 Received by FERC OSEC 07/15/2002 in Docket#: P-2004-000 

during the two days of ettbrl. These data suggest that the yellow lampmussel juvenile collected in 
1992 was an anomaly. Adults may still exist in this section of the river, but they are probably quite 
solitary and sparsely distributed. 

- -  C o n c l u s i o n  

The yellow lampmussel, Laml)silis carhJsa, is extremely rare or absent from the eighteen mile 
stretch of the Connecticut River extending from North Hadley, Massachusetts down river to just 
below the tailrace canal for the Holyoke Dam. The most common freshwater mussel in this stretch 
of river is the eastern elliptio, Elliptio complanata. 
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A "177"~Nl)EI:'S: 

DATE." 

LOCATION.. 

MEETING NOTES SUMMARY 

Paul Ducheney-tlG&E 
Joe Clark-}lG&li 
John Warner-USFWS 
Ben Rizzo-USFWS 
Bob Stira-NGS 
John O'Leary-MA I'.'OEA 
Caleb Slater-MA Division of Fisheries & Wildlife 
Don Pugh-Trout Linlimited 
Charlie Olchowski-Trout 1.5nlimitcd 
Tom Miner-CT River Watershed Council 
Fred Szufnarowski-Kleinschmidt Associates 
Kelly Schaeffer-Kleinschmidt Associates 
Dave Robinson-Klemschrnidt Associates 
Randy Dorman-Kleinschmidt Associates 
Chris Frese-Kleinschmidt Associates 

December 19, 2001 

Holyoke Gas and Electric, Holyoke, MA 

PURPOSE 

Review the results of the December 5, 2001 flow demonstration and discuss the 
following: I ) full-depth louvers; 2) proposed solution to sturgeon entering the upstream 
attraction water supply system; 3) T&E plan for tiger beetles and mussels; 4) need for the Alden 
weir and floating apparatus; 5) Alden phase 2 research; and 6) the January 2002 agency meeting. 

SUMMARY 

lntroductor~Comment~ 

Paul Ducheney opened the meeting and welcomed the participants. He announced 
that Holyoke closed the deal with Northeast Utilities on Thursday, December 13, 2001 at 
midnight. 

Paul also mentioned that the rubber dam is in service and is working extremely well. 

Paul concluded by reminding everyone that the City of Holyoke and Ho yoke Gas 
and Electric Department are separate, distinct entities. Statements made by the City and 
political officials may not represent tlG&E's position. 

Discussions 

I. John Warner asked about the transition of the project from HWP in terms of 
personnel who will operate the project. 

• Paul explained that he has a core staff that are experienced in the operations of 
the Holyoke project. Paul personally selected these individuals based on their 
qualifications and commitment to IIG&E's operational philosophy. 
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. Paul discussed tile distribution of water through the canal system. With tile 
integration of the HG&E and IIWP units into the canal operations plan, water is 
now circulating through tile entire 3-level canal system. 

. John O'Leary mentioned that Slim Shad Point is not accessible to persons with 
disabilities and would like to know when this thcility will comply with the ADA. 
Paul said that this could be addressed as part of  the ('LRMP. 

. There will be an official consultation meettng on January 18, 2002. Specific dates 
and times were discussed. See Attachment A for a preliminary agenda and 
meeting details. 

FLOW DEMONSTRATION 

Fred summarized the December 5, 2001 flow demonstration and distributed draft- 
meeting notes for the agencies' review and comment. Final notes will be distributed prior to the 
January 18, 2002 consultation meeting. Overall, the flow demonstration accomplished its 
purpose. Some problems were incurred maintaining the position of the bascule gate. HG&E 
will correct these problems by upgrading the bascule gate operating system in the first quarter of  
2002. 

Remaining work includes: 1) installing a permanent staffgage as well as an electronic 
gage at the Fexon building; 2) repeating the zone of passage (ZOP) flow demonstration after the 
upgrades to the bascule gate operating system are complete; 3) performing the ZOP flow 
demonstration using the West rubber dam section; 4) performing the habitat flow demonstration 
using the East rubber dam section and the attraction water gate/bascule gate; and 5) repeat the 
ZOP flow demonstration during the spring migration season. 

John O'Leary asked how the rubber dam would operate during high water conditions. 
Dave presented an overview of the rubber dam operations (Attachment B). The agencies prefer 
that the bascule gate not be operated first during fish passage season. 

With the rubber dam and new license conditions, the impoundment will be operated 
much differently than in the past. Paul asked for the agencies support in contacting property 
owners and upstream users concerning the new reservDir elevations and operations of the rubber 
dam. Tom Miner of the CT Watershed Council suggested that this issue be included in the next 
Channel Marking Committee meeting (January/February 2002). Tom offered to coordinate this 
effort. 

FERC may require some sort of  safety warning when the bladders of the rubber dam are 
about to deflate. Paul mentioned that HG&F would likely install surveillance cameras in the 
bypass reach. 
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. . . . . .  . !  

FULl. DEPTH LOUVERS 

The existing half-depth louvers (10-fi panels in the 20-fl deep canal) are very effective 
guiding surface migrants downstream. The new license requires evaluating alternatives like full- 
depth louvers to guide sturgeon and eels migrating downstream in the canal. HG&E would like 
to explore accelerating the installation of the full-depth louvers to take advantage of the fact that 
contractors are not as busy during winter months and fabrication costs tend to be lower. 
Installing the full-depth louvers would also enable IIG&E to simplify canal/project operations 
aod also help expedite development of various compliance plans required by FERC. 

Dave Robinson led a dtscusslon concerning the tollowmg design parameters: 

a. Bar Racks or Louvers 

Bar racks are perpendicular to the axis of  the structure and louvers are angled 15 
degrees. Research by Alden suggests that bar racks are slightly more effective at 
guiding bottom migrants when using a bottom overlay. John Warner Pointed out that 
the louvers are much more effective at guiding surface migrants. Given the benefits 
for surface migrants, the consensus was to use louvers and to expedite their 
installation. 

b. Bottom Overlay/Skirt 

Research by Alden suggests that the full-depth louvers are more effective at 
guiding bottom migrants when the bottom 30-cm (approximately 12 inches) is solid. 
Reducing the louver panel area may be counter-productive due to higher velocities 
across the louvers. 

Another concern is scour under the lower panels. Dave inspected the canal during 
the fall outage and found areas upstream of the louvers filled in with sticks, debris 
and silt; while other areas have not filled in. 

The following plan was developed to address the above concerns. For the 
downstream most 40-ft section of louvers, the entrance ramp should provide adequate 
protection for this area. All of  the eleven 40-ft. bays have a 12" high steel tube below 
the bottom of the lover louver panel. For the second 40-ft section, install a closure 
panel on the upstream face of the louvers. Cover the bottom one to two feet between 
the steel tube and the canal bottom to protect against scour. The need for any further 
modifications will be addressed after effectiveness testing. 

c. Evaluation 

Studies will be required to evaluate the effectiveness of  the louvers for both 
surface and bottom migrants under all flow conditions. The effectiveness of  the 
partial-depth louvers has been evaluated under certain flow conditions. The agencies 
suggested that it might be possible to use this data for evaluating effectiveness if the 
flow patterns and velocities do not change with the full-depth louvers. As appropriate 
effectiveness may also be evaluated using mark and recapture techniques, 
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observations, and existing data and with new technologies (biotelemetry and x- 
vision). Further discussion on an appropriate evaluation measure is needed. 

d. l'rash Rakc 

l-ull-depth raking is essential fi~r the full-depth louvers to be effective. A full- 
depth rake will be installed concurrent with the full-depth louvers. 

c. Schedule 

The window for installing the full-depth louvers and rake is before or after the 
upstream migration season. The canal must be kept in service during the migration 
season to provide attraction water. Dave checked with the preferred rake 
manufacturers and delivery before May (when the upstream season typically starts) 
will be difficult. Another factor affecting an expedited installation is the NMFS 
consultation. Due to the sale and transfer, communications with NMFS has been 
minimal and it is uncertain where the NMFS stands with the use of the louvers. 
Orders will have to be placed with fabricators in January 2002. 

STURGEON AND UPSTREAM A TTRA CTION WATER 

The intake for the upstream attraction water supply is located at the bottom of the canal. 
At the Number I overflow, there are reports of sturgeon getting caught in the attraction water 
and being passed back into the river. Dave presented the proposed "'Gooseneck" solution 
(Attachment C). The "'Gooseneck" would effectively raise the attraction water intake to mid- 
canal depth. Ben Rizzo said the proposal would exceed the USFWS maximum velocity of 2 fps 
and require bar racks with l-inch clear spacing. This effectively made the "Gooseneck" solution 
unworkable. 

The agencies suggested exploring other ahcmatives including a surface intake (and 
evaluating whether or not surface species can survive the experience of going through the 
attraction water system) and exploring how to address the problem on the downstream end of the 
system. Dave agreed to look for other design ahernatives and provide a status report at the 
January 2002 meeting. 

ALDEN PHASE 2 RESEARCll 

Dave presented the resu Is of NU and ItG&E's November 16, 2001 meeting with Alden 
Labs and will review and provide comments at the January 18, 2002 meeting. Another meeting 
with Alden will likely be required. 

Don Pugh asked why the angled bar rack was not being considered for Phase 2. From 
Don's perspective, the objective is fish exclusion and not guidance. Other team members noted 
that there are several technical issues associated with bar racks, including impingement. 

John O'Leary asked if we know how and where the sturgeon are moving. The agencies 
acknowledged that there is a huge information gap. John Warner said that we do not want to be 
in a rush to build something and then find out that it does not work. 
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('alcb Slatcr acknowledged that the schedule in the 401 ('ertificate does not provide 
adequate time for the additional studies. He said that at this point, it would be sufficient to 
demonstrate progress and maintain a consistent effort in addressing the downstream passage 
issue. 

ALDEN WEIR APPARATUS 

With the rubber darn in service, H(I&E would like to remove the Alden weir and 
associated apparatus on a trial basis. Ben Rizzo said that the effectiveness of  the Alden weir is 
known where as the rubber dam is unknown. Ben explained that the West rubber dam section is 
located further away from the Hadley Falls intake and he is concerned that the downstream 
migrants may not be able to find it. Alden has done a lot of  research on this and Ben suggested 
that wc contact them to get their thoughts on the proposal. 

TIIREATENED AND ENDANGERED SPECIES (TIE) COMPLIANCE PLAN 

I'IG&E is drafting a compliance plan for the T&F species with the exception of sturgeon 
and Atlantic sahnon. To complete the draft, ( 'hris Frese reviewed a list of  talking points to get 
stakeholders input (Attachment D). The primary topics of  the T&E plan will be mussels (in the 
canal), bald eagles, and the Puritan tiger beetle. 

Bald Eagles 
• Nesting platforms 

• Preserving large white pines to accommodate natural nesting and perches 
• Revisit buffer zone management - ensure appropriate set backs from river 
• Protect known sites from disturbance, especially recreation 

• Couple of nests exist upstream (North) of  the Oxbow 
• Eagle count will take place over next couple of weeks- -this might provide 

additional information on nesting and existing eagle population 

Puritan Tiger Beetle-Rainbow Beach 
• Enhancement-ROR-minimize tluctuations 
• USFWS, MDFW and MDEP have developed an education program at Rainbow 

Beach 
• Additional signage 
• Fence off habitat 
• Buoys and signs 

• Mooring area or boat dock to limit people going ashore 
• Puritan tiger beetles have also been found North of  Rainbow Beach 

• Erosion, including sloughing banks may be a problem - need to identify and 
examine these other areas as well as alternatives to protect them 

• Additional beetle surveys are scheduled this year 

• National Heritage might be taking the lead on those surveys. John O'l.eary 
will find a contact (or an organizer) 

• Susan Vonoeppi is the USFWS contact for Puritan tiger beetles 
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Musscl~ 

[he presence of one federally listed endangered species (dwarf wedge mussel) has 
been confirmed in the Connecticut River. Tile yellowlamp mussel is listed as a federal 
category 2, but currently has no formal listing status. The vellow lampmussel, which is a 
state-endangered species, has been known to exist in the 21~d level canal. 

John Warner would like to expand mussel habitat in the canal to the extent practical 
and try to minimize drawdowns and associated operational impacts. This includes 
decreasing human contact on the mussels and no equipment on mussel beds. 

The agencies said there was not enough water in the habitat areas of the canal during 
the 2001 drawdown. They noted that the water levels maintained during the fall 2000 
drawdown were much better. In general, the leakage flows are doing a good job 
preventing stagnation. Weirs or some other means are needed to form pools in the habitat 
areas and facilitate more water in the 2 "d level canal. The pools may have to be staggered 
to accommodate the slope of the canal invert. As far as pool depth, Don Pugh offered 
two criteria: 1) protect the mussels from predation, and 2) avoid overstressing. 

The (permanent) compliance plan fi)r canal drawdown was due in October 2001. Due 
to the sale and license transfer, the schedule for completing the compliance plan is July 
15, 2002. HG&E will perform a qualitative assessment oftbe above issues and review 
this with all parties before the spring outage so that durmg the spring 2002 outage, the 
mussels are protected. This should enable completion of a final canal drawdown plan 
prior the to the 2002 fall drawdown. 

John Warner suggested that we involve Tom French of National Heritage. John will 
also discuss the T&E plan with Susan Vonoeppi (USFWS). Caleb recommended that we 
contact Marlene Curran to get MA DI-M input. 

Before proceeding any further with T&E plan development, the agencies will provide 
their comments regarding bald eagles, puritan tiger beetles, and mussels. 

CONSUL T.4 TION MEETING 

The next stakeholder consultation meeting will be held on Friday, January 18, 2002 at 
9:30 a.m. at 1 Canal Street in Holyoke, MA. The following draft agenda has been developed. 

I. Stakeholder input on additional compliance plans. HG&E will develop a list of 
talking points/outline for the plans. 

2. Discuss the scope of the Alden Phase 2 research effort. Agencies will provide their 
comments to the November 16, 2001 ARL meeting notes. 

3. Discuss ADA angler access to Slim Shad Point. 

4. Coordination of pond levels/rubber dam operations with marina owners. Tom Miner 
will take the lead on scheduling a meeting. 
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5. }l(.i&E will re,.'lew the watcr quality certiticatc and develop a draft schedule for the 
- remaining compliance plans. 

6. Discuss the functional design drawing. 

A tbllow-up consultation meeting has been tentatively scheduled for April 3. 2002. 

( JI)n"c'PIoJt+cts'920'.tX)4~to'Mcetmg Notc,;'.t'mal 12 I+ 01mll~ notc'~ dt~ 
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A TTENI.)EES: 

DATE: 

LOCATION: 

MEE TING NO TES SUMM,4 R Y 

Paul Ducheney-HG&E 
Ben Rizzo-USFWS 
John Waruer-USFWS 
Caleb Slater-MDFW 
Bob Stira-Northeast Generation Services 
Joe Clark-ItG&E 
Tom Miner-CRWC 
Bob Kubit-MADEI' 
John O'Leary-MAEOEA 
Jen Anderson-NMFS 
Carrie McDanieI-NMFS 
Don Pugh-Trout Unlimited 
Fred Szu fnarowski-Klemschmidt 
Dave Robinson-Kleinschmidt 
Kelly Schaeffer-Kleinschmidt 
Randy Dorman-Kleinschmidt 
Chris Frese-Kleinschmidt 
Susan Board-Kleinschmidt 

February 7, 2002 

Holiday Inn, Itolyoke, MA 

PURPOSE 

Team meeting to discuss progress and receive agency input on compliance plans. 

SUMMARY 

I. Spring Flow Demonstration. Overall, the agencies expressed satisfaction with the 
results of the December flow demonstration, and reiterated their desire to see the 
bypassed reach during the spring fish run. Caleb Slater noted that he also wanted 
to see flows discharged from points other than the bascule gate, including ZOP 
flows using rubber dam section 5 (Holyoke Side), the modified bascule gate and 
possibly rubber dam section 1 (South Hadley Side) and the bascule gate or rubber 
dam section 5. Caleb also wanted to see habitat flows using rubber dam section !. 
Kleinschmidt will provide a summary table showing how the bascule gate and 
rubber dam sections will be operated to achieve these target flows. 

John Warner questioned the 0.13' shortfall on zone of passage (ZOP) flows, and 
asked how HG&E would operate the project during the spring run, without having 
first verified the specific gate settings that will produce the target ZOP water 
surface elevations. The team discussed the possibility of scheduling another flow 
demonstration before the spring run begins, and Kleinschmidt will investigate this 
possibility. One limiting factor is that the demonstration would have to occur 
after the bascule gate upgrade, which is scheduled for the middle two weeks of 
March. 
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As part of a discussion on reconciling the I"ERC license order with other 
mandatory conditioning documents, the group felt that focusing the discussion on 
water surface elevations, rather than cfs values, would be the best way to verify 
compliance to the satistYction of all parties. 

Alden Weir. David Robinson summarized the discussions held at the December 
meeting on the weir, and described the results of  his investigation into the 
possibility of not replacing the veeir this spring. HG&E believes thai the weir is 
currently in disrepair, provides uncertain benefits, and is ultimately an interim 
measure. HG&E is also concerned that the weir interferes with upstream 
attraction water. 

However, neither USFWS nor MADI.W were receptive to removing the weir, 
particularly given the uncertain timelme i'br implementing pernlanent solutions. 
Despite any possible shortcomings, the effectiveness of the weir is a known 
quantity and, in the absence of modeling data, should be considered the default 
option. After further discussion, three possibilities were considered: (1) repair 
and install the weir, (2) perform effectiveness testing without the weir, and (3) 
keep the weir but remove the pier extension. 

. Full Depth Louvers. Louvers will be installed in fall 2002, to be followed bv an 
inspection during the spring 2003 outage to ensure that erosion is not creating a 
gap beneath the bottom of the louvers. The louvers would have the same clear 
spacing as the partial-depth (2 in.) Flow patterns will be evaluated to see if 
existing tests from partial depth louvers can be reused. USFWS suggested 
participating in a field inspection of the snbstrate and topography under the louver 
array during the spring canal drawdown, to assess ifa gap exists below the 
lowermost structural member and bottom of canal. 

. Fishway Attraction Water Intake (Gooseneck 2). David Robinson provided a 
description of the revised designs, which have been reviewed by Ben Rizzo. The 
new design for the intake structure limits surface velocities at 2 fps or less. The 
agencies approved the design and asked that it be submitted in writing for formal 
approval. 

. FERC Process. Kelly Schaeffer provided an overview of the upcoming 
relicensing of the Number 4 Hydro Project (FERC No. 7758). Number 4 is a 
canal project owned by HG&E; a notice of  intent (NO1) will be filed by the end of 
February. HG&E also owns three other canal units, each of which has a separate 
FERC license. HG&E is proposing to relicense all four stations as a single FERC 
project. The agencies appeared generally receptive to this idea. 

. Mandatory Conditioning and Fishway Prescriptions. Kleinschmidt provided an 
updated matrix of  fishway prescriptions, which details parallel conditions bctween 
the license order, 401 c " ert ficate, NMFS Sectton 18 prescription, and USFWS 
Section 18. 
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The group worked through the matrix, identifying any issues that contain 
inconsistent or contradictory prescriptions. In general, most conditions were in 
agreement, and the few exceptions could usually be reconciled due to qualifying 
language in the prescriptions. Only a few items appeared to be fundamentally in 
conflict. 

The group then discussed how to most effectively reconcile the conditioning 
documents. The goal as described by Kelly Schaefl~:r would be for the group to 
provide FERC with a unified group of prescriptions that (a) everyone agrees to, 
and (b) could be incorporated into the license. Possible options ranged from 
reopening the original prescription documents, to issuing addendums, to 
submitting to FERC a document outlining unified prescriptions. MADEP, 
USFWS, and NMFS all expressed reluctance over reopening their prescription 
documents. Both John Warner and Carrie Mcl)aniels agreed to consult with legal 
counsel for their respective agencies, in order to determine how best to proceed 
and have an answer by February 21, 2iX)2. 

. Canal Drawdown. Caleb Slater will provide pictures of  the 2000 drawdown, 
when the No. 1 overflow was closed and water levels in the canals were higher. 
Don Pugh is interested in examining mussel habitats in the entire canal system, 
including whatever can be tbund of the yellow lampmussel in the substrate. All 
agree that mussel experts should be involved, and the 2000 drawdown plan should 
be repeated. An interim plan will be filed before the spring drawdown. 

. Operating Plans. Dave Robinson reviewed a graph showing trip points set by the 
manufacturer with the rubber dam. The elevations will likely be revised based on 
actual operating experience. A table summarizing the dispatch of canal units was 
also circulated and discussed. 

. Threatened and Endangered Species. Chris Frese is going to contact the T&F. 
specialists from USFWS and MADFW. Sturgeon are being addressed in the 
passage plans and after further evaluation, they will be included in the T&E plan 
as well. A draft plan will be submitted in April. 

10. CRLMP. Kelly Schaeffer detailed HG&E's ongoing efforts to revise the CRLMP. 
Several outstanding issues remain unresolved, including about 160 acres of  
Bachelor Brook and Stony Brook that are still HWP land, with conservation 
restrictions on about 30 acres. NU did not include these parcels in the sale of the 
project, and has valued the property at approximately one million dollars. Plans 
will be put together regarding Slim Shad Point and circulated among the agencies. 
The final issue discussed concerned the large number of  rental properties on the 
project impoundment. HG&E is pursing options to address these properties. 

HG&E has formally requested FERC to hold in abeyance the plan submiited by 
HWP, an action mirroring a request made by CRWC and several other 
stakeholders. A final CRLMP will be filed by Dec. 31,2002. 
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I 1. ARI. Phase 2 Research. The group decided to proceed with ARI.'s 
recommendations for the Phase 2 research program, and to schedule a team 
meeting after initial results were in. 

. 

12. Upstream Fish Passage. David Robinson presented a proposed schedule for 
completion of upstream fish passage, using two construction seasons. 2002 work 
is concentrated on functional design drawings, and construction will occur in the 
2003 and 2004 fall seasons. An updated schedule showing how fish will be lifted 
in spring 2004 will bc provided. Attempts will be made to minimize interruption 
during the fall seasons, and the feasibility of  trapping during the fall season will 
be investigated. The conceptual design and preliminary drawings will bc 
reviewed with resource agencies. John Warner emphasized the need to plan 
construction activities to ensure passage during the spring 2004 season. 

13. Accepted FERC Plans. Kelly Schaeffer reviewed the five plans that have already 
been accepted by FE-RC including invasive species, water quality monitoring, 
shoreline erosion, and low flow contingency. All of the team members were 
content with the plans as submitted. 

14. HG&h'. Action Items will be summarized and prioritized, and smaller working 
groups will be formed. The next meeting is scheduled tbr April 3, 2002. 

J ~Projccts\920\004cto\Me~t~ng Notc~\Fmat Feb 7 rrm~tmg noles doc 
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A 7TENDEES: 

DATE' 

LOCATION: 

.WEE TING NO TES SUI4MA R Y 

Paul Ducheney-llG&E 
Ben Rizzo-USFWS 
John Warner-USFWS 
Caleb Slater-MDFW 
Bob Stira-NGS 
Chris Tomichek-H(i&E 
Joe Clark-tlG&E 
Tom Mincr-Cl~,WC 
John O'I.eary-MAEOI,:A 
Jen Anderson-NMFS 
Don Pugh-Trout Unlimited 
Fred Szu fuarowski- Kleinschmidt 
Dave Robmson-Kleinschmidt 
Randy Dorman-Klcinschmidt 
Chris Frcse-Klcinschrnidt 
Susan Board-Kleinschmidt 

April 3, 2002 

HG&E, One (?anal St., llolyokc, MA 

P U R P O S E  

Aquatics and Fisheries Team meeting to discuss progress and receive agency input on 
compliance plans. 

SUMMARY 

I. The revised February 7, 2002 meeting notes were reviewed and accepted. 

. Spring Canal Drawdown: Chris Frese reviewed the procedures that were followed to 
maintain watered conditions in the canal during the March 26-27, 2002 drawdown. 
The agencies agreed that conditions in the second level canal between Boatlock and 
Riverside Stations were much improved over the fall of  2001 and to their liking. John 
Warner suggested closing the No. 1 overflow as soon as work at Boatlock Station and 
full-depth louvers is complete. A suggestion was also made that the No. 2 overflow 
be inspected at the end of the spring outage, and that HG&E investigate keeping No. 
3 overflow closed as much as possible. Comments were made regarding the full 
depth louvers, suggesting that the), may reduce debris loading into the canal, which 
may reduce cleaning requirements and the amount of vehicular traffic in the canal. 

Paul Duchcney noted that HG&E had received several complaints about the 
drawdown from owners of other canal projects, who could not get into their units 
during the drawdown to perform maintenance as expected. HG&E will notify 
affected customers of  the modified procedures so appropriate steps can be 
undertaken. 
Concerning future drawdowns the following suggestions were offered: 
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• I'o meet FERC inspection requirements the No. 2 overflow needs to be inspected 
once each year. The inspection should be the last maintenance activity 
undertaken during the spring drawdown. 

• Following the March 26 mussel survey several individuals visited additional 
sections of the canal, and noted that the upper portion of the second level canal is 
sloped toward the No. 3 overflow. H(i&l! will investigate keeping the No. 3 
overflow closed (luring canal drainage prcx:edures, which should allow water to 
pond in the upper portion of the second level canal. 

• Although unknown at this time comments were made regarding the thll depth 
louvers, suggesting that they may reduce both debris loading and equipment 
traffic between Boatlock station, the lover structure and the railroad bridge. 

Canal Minimum l'low Plan: A draft plan was distributed lbr review and comment. 
The new license and water quality certificate require a continuous minimum release 
of 400 cLs into the canal. To verify compliance the water must be passed through 
turbines. The plan proposed by HG&E takes into account headgate openings and 
existing leakage to achtcve the requircd 400 c£s minimum flow. 

HG&E estimates leakage to be on the order of 400 cfs, ~/- 100cfs. This is significant 
because the priority of dispatch requires that the first 400 cfs of river flow be released 
into the canal. This means that during low flow conditions up to 900 cfs (400 cfs 
through generation + up to 500 cI~, leakage) is dispatched into the canal before any 
water is released into the bypass reach. 

Overall, the agencies expressed approval, however the suggestion was made to 
measure flows and velocities at various locations to confirm that water is moving 
through the three levels of the canals. H(i&E will draft a plan that identities the 
proposed locations of the velocity measurements and the method to be used. Based 
on measurements, operation tables may be modified to account for leakage. 

Canal Operations Plan: Items 2 and 3 listed above will be compiled into a 
comprehensive canal operations plan that will be submitted to the agencies for review 
and comment. The plan is due at FERC on July 15, 2002. 

ARL Phase 2 Research: The agencies agreed that modeling and analyzing the existing 
situation (i.e. Alden weir in place) does not need to occur. The meeting at Alden 
Labs for presentation of the initial research results will take place in late June or early 
July. 

Sturgeon Exclusion: USFWS has reviewed and approved the conceptual design plan 
of the proposed exclusion structure at the No. 1 overflow and attraction water. NMFS 
also reviewed and approved the design and will send an oll]cial letter indicating their 
concurrence with the conceptual phm. Installation of the device is scheduled to occur 
during the 2002 fall canal drawdown. 
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. l-ull Depth I.ouvers and Rake: The louvers were respected during the spring 
drawdown, and some gaps were found between the bottommost member and the 
substrate at the upstream and downstream ends. The gaps will be filled during 
installation of the full depth louvers. USFWS and NMFS reviewed and approved the 
conceptual design plans, and NMFS will send an official letter. The installation is 
currently scheduled for the fall dewatermg (October 19 through 26 2002). Critical 
path is delivery of the full depth rake is expected to take 6 months. 

8. Bascule Gate Upgrade: A 2-day outage is necessary for mstallation, and will be 
scheduled tbr the end of the spring fish passage season. 

. Water Quality Report: The water quality report that was submitted to FERC and 
MDEP on April 1,2002 was distributed. The temperature spike at noon on Day 4 of 
the constant monitor results monitored at the Project's intake, tailrace, and bypass 
('Fable 2, Figure I ) was noted. 

10. lnvasive Species Report: A draft of the 2001 invasive species monitoring report was 
distributed, and ItG&E reconfirmed that they will continue monitoring as has been 
done in the past. Monitoring will be discussed further at the annual meeting between 
HG&E, the Massachusetts Executive Office of Environmental Affairs (John 
O'Leary), and Conte Refuge staff. 

11 • April Flow Demonstration: The flow demonstration is scheduled for April 12, 2002 at 
9:30 a.m. at Hadley Falls, river flows permitting. If the river flows are less than 
28,000 cfs, we will observe Bascule gate and rubber dam ,'¢5 releases for interference 
with attraction water flows• lfthe river flows are less than 16,000 cfs, we will also 
observe ZOP flows in the bypass for the following three scenarios: 1 ) Bascule gate 
and attraction water flows; 2) Bascule gate, attraction water flows and rubber dam 
section #5; and 3) rubber dam sections no. 1 and 5. Until the spring flow demo is 
completed, the -0.15 ft reading on the Texon building statfgauge will be used for 
ZOP llows. Approach patterns at the Alden weir will be observed without the pier 
wall extension in place. 

12. Comprehensive Operations and Flow Plan: A draft of the plan was distributed. 
Potential issues discussed included false attraction and apron surfing of fish under 
certain rubber dam operating scenarios. The agencies agreed to HG&E acquiring 
rubber dam operating experience and observing upstream fish passage under a variety 
of conditions. Site visits were scheduled for May 14, 21,29, and June 4, 2002 to 
check for these conditions• In addition, the agencies suggested having Gene Lavoie 
and the fishway counting staff check the bypass reach and spillway apron for these 
conditions and note them on a standardized form. Based on this information, the plan 
for rubber dam releases may be changed to improve fish passage. Comments on the 
plan are due on April 17, 2002. 

13. Fishlift Operations (Readiness): The louvers, the tailrace lift, and the ARt. weir are 
ready for the fish passage season. The spillway lift is ready except for the hoist cable, 
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which is be ng replaced, as soon as possible, by H(I&E. Paul Ducheney will 
im,'estigate the feasibility of  using the spillway lift until the cable is replaced. 

14. Access, Security, and Safety: The protocol for site access was distributed and the 
agencies agreed that safety is a priority. Agencies will contribute names to form a 
standard list for access. 

15. l:ishway Operating Guidelines: "[he agencies received draft plans for review and 
comment. Two phone numbers were listed incorrectly, and are being changed. Caleb 
Slater requested that HG&E provide him with a list of potential fishway employees, 
which would afford MADFW the opportunity to screen potential applicants. HG&E 
also indicated that since the counting activities occur under the direction of MADFW 
that Caleb Slater or his designee shoukt review operating and safety procedures with 
the seasonal fishway employees at the beginning of the spring passage season. 

16. Evaluation of'failrace modifications: A drati plan was distributed for comment. 
From a historical perspective Caleb Slater indicated that the entrance in the collection 
gallery kx:ated at Unit 2 was not working when Unit 2 was operating and Unit 1 was 
shut down. He suggested specifically testing the entrance with [)nit 2 running and 
Unit I shut down. He also indicated random observations should focus on daily 
periods of peak shad activity ( I I AM to 4 PM) during the peak of the passage season 
(10 May to 31 May) John O'Leary suggested using (iene Lavoie to observe the 
modifications' effectiveness. Videotapes of fish using various entrances will be 
viewed by seasonal fishway employees as time pemfits. 

17. T&E: The eagles and mussels can be drafted into the compliance plan at this time. 
The sturgeon issue cannot be addressed until unified fish prescriptions are developed 
and FERC accepts the BO. In addition, the tiger beetles need to be addressed first in 
the CRLMP, followed by the T&E plan. An extension of time request is going to be 
submitted to FERC for the T&E plan. However, during the extension period, HG&E 
will continue to work on mussel and tiger beetle issues with the appropriate agency 
staff. 

T&E Pbllow-up Subsequent to the meeting ttG&E learned that the FERC will accept 
a compliance plan that includes further research and development on shortnose 
sturgeon. HG&E will prepare a 4-section plan covering the tiger beetles, eagles, 
mussels andsturgeon. The first three sections will be complete. For the fi~urth 
section we will develop the sturgeon part as much as possible and then file the plan. 
We'll amend seetion fimr as nece~sap T as more in~)rmation is developed on the 
sturgeon. 

'. S~ Ai% .J( )|~IS,PrL)j¢¢ts (~0"004¢to Mcelm~ Not¢~'~¢~ 4 ~ 02 ml~ holies d(K" 
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ATTENDEES.. 

DATE: 

LOCATION.- 

DRAFT 
MEEI'ING NOTES SUMM..tR Y 

Paul Ducheney-HG&l- 
John Warner-USFWS 
Caleb Slater-MI)FW 
Chris Fomichek 
Joe ('lark-H(i&E 
Tom Miner-CRW(" 
John O'Leary-MA[-OEA 
Jen Anderson-NM[:S 
Don Pugh-'l'rout Unlimited 
Fred Szu fnarowski-Kleinschmidt 
Dave Robinson-Kleinschmidt 
Kelly Schae ffer- Klcinschmidt 
Susan Board-Kleinschmidt 

June 14, 2002 

ttG&E, One (;anal St., ttolyoke, MA 

PURPOSE 

l cam meeting to receive agency input on Project Operations. Canal Operations, and T&E 
compliance plans. 

SUMMARY 

1. The April 3, 2002 meeting notes were reviewed. The discussion regarding removal 
of debris in front of Boatlock Station needs to be added (page 2, item 4). 

2. Status Updates 

a) Full Depth Louvers: The structural steel contract is going out to bid in the next 
couple of  weeks to install the louvers during the October drawdown. The same 
RFP is also being distributed for the sturgeon exclusion structure at the attraction 
water intake. The full depth rake will also be installed after the drawdown as 
soon as it is received. Until then, the top panels of  the racks will be cleaned by 
hand. 

b) Eel Passage: Dave Robinson is working on the conceptuals with Alex Hare of 
The Come Lab and will report back to agencies within the next couple of'weeks. 
Installation is scheduled for 2003. The possibility of  conducting sampling and 
determining lift efficiency was discussed. 

c) Bascule Gate Upgrades: There will be a 1-2 day outage in July or August to 
conduct the work. 

d) Alden Phase 2 Research: Initial modeling is well underway and is about 75% 
completed. A meeting will be held during the wcck of August 12 to discuss 
findings. 
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c) Functional Design Drawing: The drawing currently consists ot"6 slleets that are 
about 50% completed. There will be a dewatering this summer to survey and 
photograph the area to finalize the drawing. A construction plan and schedule 
will be submitted to FERC in December 2002. 

1) Hadley Falls Unit 2 Entrance: ttG&E will clean, restore, and relocate the V gate 
closer to [.;nit 1 during the dewatering. The gate will be modified for full travel. 
The above work will be completed in time tbr the 2003 season. Preliminary 
indications are that the modifications to the west side entrance have improved 
effectiveness. The geometry of the structure will be evaluated to determine what 
modifications can be made to make it operate more like the east side entrance. 

g) ZOP Flows in Bypass: The Flow Demo notes were distributed. The wording of 
Item 3 will be revised to read "'close Bascule Gate for 45-60 minutes several times 
a day." The obstruction to upstream fish passage on the Holyoke channel will be 
investigated when the Itabitat Flow Demo is performed during the week of 
August 12. Kleinschmidt will distribute a draft report of the May flow 
demonstration for review and comment. As noted in the flow demonstration 
notes, HG&E believes that Scenario I is more conducive to fish passage. For the 
immediate future however, they will operate the project for ZOP flows according 
to Scenario 2 (a reading of~).05' -~/-0.1' on the Texon gage). 

3. Comments to the Comprehensive Operation and Flow Plan 
a) incorporate results of 5/29/02 flow demo 
b) Figure 1-1 should number the rubber dam sections 
c) Separate Parsons and Aubin 
d) Table 2- l-Priority 5 should read "to Unit I capacity" 
e) Table 2-l-Priority 7 should read "Hadley Falls 2 to capacity" 
f) Incorporate canal leakage into meeting the canal minimum flow 
g) Page 15: update target WSELs and staffgage 
h) Page 16-18: develop standard consistent language for notifications-.use 401 

language 
i) John Warner shared his experience with automatic data collection and emphasized 

that the data needs to be QC'd. 

4. Comments to the Threatened and Endangered Species Protection Plan 
a) Detailed comments from the USFWS will be provided by Mike Amaral on the 

bald eagles, and Susi von Oettingen on the mussels and tiger beetles. They will 
review the plan and send comments via mail. 

b) Experts within the MDFW would like to submit comments as well. A meeting 
with state and federal experts will be arranged. 

c) Bald E, agles: Don Pugh would like the plan to address protection and 
enhancement of perching and feeding trees per the FERC license. 

d) Tiger Beetles: HG&E to meet with state and federal scientists 
i. HG&E to come up with a position on signage--either it used to educate or 

avoided because of potential vandalism 
ii. A pond level recorder will be added at Rainbow Beach 
i i i .  FERC never initiated consultation. If an agreement cannot be reached, 

USFWS will request formal consultation 
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e) Shortnose Sturgeon: l'he working group is being reactivated 
i. 
ii. 

i i i .  

I%'. 

%'. 

a meeting will be held in the beginning of August 
language will be added to the plan that the licensee will implement 
findings of the working group 
language will also be added to the plan that NMFS will have technical 
oversight and provide overall direction. H(.i&E will facilitate the group. 
John O'Leary suggested adding more detail on the working group, such as 
a schedule and periodic updates 
Jen Anderson would also like to see more detail on the working group in 
the plan 

. Comments to the Comprehensive (?anal Operations Plan 
a) HG&E will make the Canal Operations Plan consistent with the Project 

Operations Plan 
b) Elevation in introduction is local datum, it needs to be changed to N(.iVD 
c) Page 9: include fall passage 

d) Pages 9 and 10: maximum canal capacity is listed as both 6590 and 6000 cfs. 
Change all to 6000 cfs 

e) Page 14: using leakage to meet minimum flows will not be approved until a study 
is conducted demonstrating adequate flow distribution and water quality 

t) Plan will state that HG&E will develop a field study plan to verify flow 
distribution with the agencies 

g) John Warner expressed his concern about leakage of habitat water over the 
duration of larger outages. Suggestions include: 
i. feeding more water through the headgates 
ii. raising the sill at the Riverside intake 
iii. expediting work on the first level canal and refill as soon as possible 

h) Agencies were happy with the drawdown procedure that took place in March, but 
the plan needs to reflect that. The plan will be modified to reflect that the No. 3 
overflow will be closed until the last day of the outage. As noted above (item 
5.g), the leakage issue was questioned for the longer fall outage 

i) Page 15: The plan needs to explain why it is not practical to build a weir to 
backwater the habitat in the first level canal. Survey data should be included in 
this. Don Pugh would like to see the first 1200-1400 ft of  the first level canal 
watered 

j) Page 16: The plan needs to specify which species will be relocated (just state 
listed). If mussels are moved, it should not be done during the spring, suitable 
habitat should be chosen, and the population should be monitored to evaluate 
survival 

k) Page 17: Add "No. 2 Overflow stays closed." This will water the first level canal 
as soon as possible 

I) Page 18: Item 8 should describe how mussels will be identified 
m) Page 18: There are no Atlantic Spike mussels in the CT River 
n) Page 18, Section 4, 2 '~a paragraph: According to the FERC license, the objective is 

to enhance/expand the habitat 
o) Page 19: The license calls for annual monitoring for 6 years. USFWS believes it 

is better to monitor over a longer period time every 2 or 3 years 
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. . . . . . . . .  = 

p) John Warner believes there should be a more specific study phm and/or more 
details should be provided 

q) Section 13d of the 40] WQC calls for an explanatmn of the need and frequency of 
drawdowns. This should be included in the plan 

r) Article 409 of the FERC license calls for minimum canal flows during leakage. 
All agreed that this is not possible and the license article will have to bc revised. 

6. Wrap-Up 

a) The tiger beetle meeting will be scheduled 
b) The mussel meeting is scheduled for June 27, 2002 
c) Some of the compliance plans cannot be completed at this time and will contain 

sub study plans to address inlbrmation that will become available in the titture. 
Sub study plans- -mention that we will commit to develop details 

d) Schedule a kick-off meeting for SNS working group 
e) ARL Phase 2 meeting is scheduled for August 13-15, 2002 
f) The bypass flow demonstration and investigation of channel modifications will be 

scheduled for August 13-15, 2002 

\Pro)e~t%'920',(K)~lo',Me~nmg Note~,.tv 14 02 nltg rlok'~ d(~. 
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MEEl lNG NO TES Sl,'.~l.'¢lA R Y 

Pat Huckery-NHI'~SIVDI. W 
Don Pugh-TU 
John Wamer-USFWS 
John O'Leary-EOEA 
Chris Tomicbek-H(i&[" 
('hris ["resc-Kleinschmidt Associates 
Susan Board-Kleinscbmidt Associates 

.hme 27, 2002 

Holyoke, MA 

PURI'OSE 

To discuss comments to the Threatened and tmdangered Species Protection Plan and 
discuss measures to effectively protect anti enhance species identified. 

SUMMARY 

1. Mussel~ 

a) An experimental weir will be built at the end of the first level canal. Its 
purposc is to pool water during future drawdowns. 

• "fhe weir will be made of sandbags, since an engineering analysis 
of stop logs and other construction materials was determined not to 
be feasible due to silt deposition in the Canal 

• Agency members would like to see a weir constructed that ponds 
water in the first level canal up to the first intake (Aubin) which is 
located approximately 750 fl up the first level canal from the 
railroad bridge located at the head of this canal. To pond water in 
the first level back to the Aubin intake, a four foot weir needs to be 
constructed (see attached table). Although agency members 
indicated that they would like the weir to pond four feet of water it 
was understood that final weir design would be based on results of 
further engineering and operational analysis. It was also 
understood that the weir may not pond water as desired. 

• The experimental weir has the potential to change sediment 
deposition and/or the distribution of mussels in the first level canal 
and/or the second level canal in the immediate vicinity of the weir. 
As a result a plan will need to be developed to access the affects of 
the weir. 

• The plan will be include a monitoring program to access effects on 
the mussel population, and sediment build up or erosion including 
the effects of water velocity. It is anticipated that monitoring will 
be conducted on both sides of the weir. 
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June 27, 2002 . 

• During the fall 2002 drawdown, the weir will be installed and 
monitoring sites and/or transects wil l  be identified by members o f  
the mussel team 

b) Canal Drawdown Procedure 

• Except tbr this fall, the headgates at No. 3 overflow will be closed 
• New bullet should be added stating that the No. 2 overflow 

remains closed throughout the fall drawdown (Note: once gate has 
been tested during spring drawdown no need to open during t~ll 
drawdown unless required to facilitate maiutenance activities) 

• Since the water continued to drain from the canals during the 
March 2002 drawdown, the agencies agree that the No. I overflow 
needs to be opened first. Once maintenance activities have been 
conducted, such as examining the louvers, debris removal, and 
scheduled maintenance activities, the overflow should be closed, 
allowing water hack into the second level canal a.s soon as possible 

• Although the license order states that minimum flows must be 
maintained, all agreed this was impossible but would like language 
in the plan indicating that a feasible attempt will be made to keep 
some water flowing during drawdowns in the three canals around 
scheduled maintenance activities. 

• Include that heavy machinery wil l  only be added when necessary 
c) Canal Monitoring 

• Agencies reinforced that the plan should mention monitoring mussels 
every 2-3 years for 12 years 

• agencies would like the plan to include a monitoring schedule 
• the schedule can .say "amended as operation continues'" 

• During the fall drawdown, transects will be sited in the first and 
second level canals. Transect selection will meet the requirements of  
"adaptive cluster sampling" which will allow the plan to meet multiple 
objectives including: I) identification of  rare mussels and 2) density 
determinations of resident mussels. 

• transects will not be placed every 100 feet, placement needs to be 
based on where mussels are concentrated 

• HG&E should hire someone (names of  several grad students were 
mentioned) to assist with transect placement as well as conduct the 
survey 

• Most transects should be located in the first level canal, however 
there are two areas in the second level canal where transects should 
be located (in pooled area near discharge of  Boatlock station and 
near the entrance to Riverside Station) 

• Include a map in the plan showing where the transects used to be and 
where the proposed transects will be located 

• Agencies would like to see more in the plan discussing the necessity 
and frequency of drawdowns 
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dl River l'v|onitoring 

• Mussels sampling m the river should be conducted diflizrently than in 
the past 

I. In the past, divers would bring up mussels from the river 
bottom to be identified 

2. Divers should instead be trained to look tbr glochodia when 
musses  are displaying. Rare mussels and common mussels 
display differently 

3. Transects should be set up to look for species, then when 
rare mussels are found, conduct cluster surveys 

l.ast report on river su~'ey should be added as an appendix 
Note: Add details and specifics to Plan when possible. When plan 
is not specific, explain why. 

2. Puritan Tiger Beetles 

a) Overall, the tiger beetle portion of the plan needs more specifics and more 
integration between plans is necessary. For instance, the invasives species 
plan, shoreline plan, and land management plan should bc cross-referenced 
with the "l'&E 

b) Vegetation management is a good idea, but if too much is cleared, especially 
on Rainbow Beach, invasives will grow 

c) HG&I-i must send a proposal to the Dept. of Environmental Law Enforcement 
saying they want to set up a no-wake zone at Rainbow Beach 

d) Cove Island would be a great place to transplant tiger beetles. If the island 
becomes available for public recreation, the city should first set up protected 
areas where no trespassing is allowed. Therefore, the public will not have 
beach area "'taken away" from them as on Rainbow Beach 

3. Discussion of Puritan Tiger Beetles with Susi ','on Oettingen (June 28, 2002) 

a) Even though the CRLMP is not completed, the plans should still mention 
protective measures that each is going to take 

b) When IIG&E offers help with research, she would like to see something more 
consistent. The USFWS needs to know that if they need help, they will be 
able to call someone and get it 

c) HG&E needs to be a full-fledged partner in helping to save the beetles 
d) A cooperative agreement with the state should be established to help put up 

signs, buoys, channel markers, and post speed limits 
e) A number 1 priority is public outreach -flyers should be distributed at the 

marinas and public launches 

• Flyers will tell people to start using Mitch's Island a.s a rec site 
• Warn public to avoid protected areas 

• Material will put HG&E, USFWS, and possibly the state, CRWC, 
and TU as partners in trying to protect habitat 

f) An interpretive display would be helpful at the bike path 
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. 

g) The boat trip for mvasive species needs tD be scheduled for early August. and 
it will become a tiger beetle habitat search as well 

' ~9, AN'J( )l}S"ProJccls'920~004~to~Mecting Nolesk6 27 02mlg hOleS d()c 
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CONNECTICUT RIVER WATERSHED COUNCIL 
Protecting the Connecticut River Since 1952 
15 Bank I~,ow, Greenfield, MA 01 ~01 

June 7, 2002 

Fred Szufnarowski 
Project Manager 
Kleinschmidt 
PO Box 1050 
Deep River. CI" 06417 

Re: Holyoke Project (FERC No. 2004) 
LA 416: Threatened and Endangered Species Plan 

Dear Fred: 

I have revnewed the May 2002 draft "Threatened and Endangered Species Protection Plan" (the Plan) 
and have a number of comments on Sections 2 and 3 dealing with, respectively, American bald eagle 
and Puritan tiger beetle protection. I am concerned that the Plan articulates little in the way of substantive 
effort by EtG&E to protect these important species as required by Arttcle 416. 

Introduction 

In the list of  attendees at the December 19, 2001 stakeholder meeting, the Plan lists the Conte Refuge; 
however, the meeting notes (Appendix C) do not indicate that anyone from the Refuge attended, nor do I 
recall anyone present. (Also, the full name of the Refuge is the Silvio O. Conte National Fish & Wildlife 
Refuge . the Plan left out "Fish.") To my knowledge, all consultation with the Refuge has been 
conducted separately from the cooperative stakeholder process. 

Section 2 - American Bald Eagle 

The only measure proposed by the Plan to protect and enhance bald eagle habitat is for HG&E to provide 
an unspecified number of nesting platforms in safeguarded areas (safeguarded area described as currently 
protected areas or an area with open space easements). The Plan proposes a schedule for action a year 
from now. These actions are characterized as a "proactive approach." 

CRWC finds the Plan to be seriously deficient, and hardly proactive. It provides no information about 
the bald eagle population in the project area, nor any assessment of  existing and potential habitat. More 
important, the Plan includes no measures to protect bald eagle habitat as required by Article 416. 

To remedy these deficiencies, CRWC believes the Plan should include a map of the project area that 
identifies existing and potential nesting, perching and feeding sites. Further, it should detail what actions 
IIG&E will take immediately and over the life of the license to protect primary sites and the buffer they 
require. An effective plan will require a commitment of  funds to acquire easements, or fee interest if 
appropriate, to protect bald eagle habitat. 

HEADQUARTERS: (413~ 772-2020 UPPER VALLEY: (802) 869-2792 LOWER VALLEY: 860+528-3588 
FAX: (41 ~) 772,2090 E-MAIL: crwc@crocker corn WEB: www.ctriver.org 
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CRWC Comments - "lhreatened & Endangered Spectes Plan Page 2 

CRWC sees no reason why HG&E cannot initiate the nesting platform measures described in Section 2.1 
this year. Monitoring (Section 2.2) should be carried out in consultation and partnership with MDFW and 
USFWS and include nesting, perching and feeding sites. The Plan should indicate that monitoring will 
occur over the life of  the license, not just for the first five years. "I'he entire Plan should be reviewed in 
consultation with MDFW and USFWS and updated as needed at least every ten years. 

Secuon 3 - Puritan "l'ig_er Beetle 

l h e  Plan should mchide a map of existing and potential Puritan tiger beetle habitat in the project area 
and a detailed map of Rainbow Beach (which is located in Northampton, not Easthampton). 

The Plan lists five principal threats to the globally significant Puritan tiger beetle in the project area .- 
hydraulic changes caused by dams, reduced beach habitat, reduced bank erosion stabilizatton, polhitmn, 
recreational use of  the Connecticut River, and encroachment of woody plants into the beetle's primary 
habitat. While the change of project operation to run-of-river addresses the first threat, the Plan itself 
does little to address the other threats. Providing educational brochures and a display at the Barrett fish 
viewing facility, which is open only stx weeks a year, and consulting with MDEM about a no-wake zone 
cannot be considered a commitment to cooperate with state and federal agencies to educate the public and 
police recreational activities as required by Article 416. 

Wc believe the Plan should identify all extsting and potential Purttan tiger beetle habitat in the project 
area and present a plan of action by IIG&E for their protection. (While this is beyond educating and 
policing the public, it is fully within the scope of  Article 418, the Comprehensive Recreation and Land 
Management Plan.) The Plan should assess the degree of threat from each oftbe threats cited in the 
above paragraph, and identify measures to be taken by HG&E to address each. This should include 
consideration of acquisition of fee interest or easements to insure protection of  threatened areas of  habitat. 

Unquestionably, the greatest threat to Puritan tiger beetles is recreational use of the Connecticut River and 
Rainbow Beach. A no-wake zone is highly unlikely in this heavily used section of  the River by large and 
small powerboats. Even if one were created, its enforcement would be virtually impossible without the 
constant presence of the MA Environmental Police. "l~ne most appropriate measure is public education 
aimed at recreational boaters, as well as the general public. 

Public education has to be an ongomg effort from May to October over the life of the license, and 
provided directly to boaters, not at a usually closed facility below the Holyoke Dam. HG&E should 
prepare brochures and signage that can be displayed and distributed at all marinas and boat launches 
serving the llolyoke Pool. Public outreach must also include the many property owners with docks on the 
River in the project area. Again, this has to be an ongoing effort. 

Data on this Puritan tiger beetle population are essential for an effective effort to protect and enhance this 
species. IIG&E should do more than just "follow research" (Section 3.2). We believe the Plan should 
include a commitment to support this research. And based on the research, the Plan should include 
provisions for new and/or expanded efforts by HG&E to insure this globally significant species is 
protected over the life of the license. 
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Thank you fi~r the opportunity to comment on the Plan. I hope these comments will lead to revisions 
that will provide the protection of threatened and endangered species required by Articles 416 and 418. 

Sincerely, 

4:. 
Tom Miner 
Executive Director 

cc: Paul Ducheny, IIG&E 
Distribution l.ist (via emad) 

Distribution List 

Jennifer Anderson, NMFS 
Beth Goettel, Contc Refuge 
Bob Kubit, MDEP 
Terry Blunt, Mr)EM 
John O'Leary, MEOEA 
Pat Huekery, MDFW 
Ben RiTazO, USFWS 
Susi von Oettigen, tJSFWS 
John Warner, USFWS 
Don Pugh, TU 
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DEERFIEI,D/MILLERS CHAPTER 

June21, 2002 

10 Old Stage Road 
Wendell, MA 01379 

Fred Szufnarowski 
Kleinschmidt 
PO Box 1050 
Deep River, C I  06417 

Dear Fred, 

Following are Trout Unlimited's (TU) comments on HG&E's Threatened and Endangered 
Species Protection Plan (Plan). 

Bald EaRles 

Federal Energy Regulatory Commission (FERC) requires protection and enhancement of  eagle 
perching and feeding activities. HG&E only proposes building nesting platforms in the area of  
perching and feeding trees. This does not constitute protection or enhancement ofperching or 
feeding activities. Protection or enhancement would seem to require ensuring that these trees are 
not cut down and that human activities in the vicinity of  these trees does not disturb or interfere 
with perching or feeding. 

As the effects of  the project will be ongoing, monitoring and reporting should be tbr the term of  
license. 

Puritan Tiger Beetles 

As the effects of  the project will be ongoing, monitoring and reporting of  Puritan tiger beetles 
should be for the term of  the license. 

Freshwoter Mussels 

l~e  structure of  past and present drawdowns, essentially one in the same, is described. 
Drawdowns occur in the spring for a short time period and in the fall for a more extended period. 
The impact of  the fall drawdown is of  much greater consequence for mussels in the canal. The 
canal drains much more completely during this period and reaches of  the canal that may not 
become dry in a day or two become dry in 5 to 7 days. Section 13 (d) of  the Water Quality 
Certificate requires the evaluation of  the need for and the frequency of  canal drawdowns. HG&E 
should describe why two days in the spring and a week in the fall is required for drawdowns as 
well as measures that will be taken to sho~en these periods. 

Article 409 of  the FERC license requires that the canal operations plan include a "(3) description 
of  any modification of  structures necessary to achieve minimum canal flow requirements and 
conditions protective of  mussels during (emphasis added) maintenance drawdowns; . , . ' .  There 
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is no indication in the FERC license that the minimum flow in the canal during drawdowns is 
different or anything less than the FERC requirement of 810 cfs from April I to November 15 
and 400 cfs from November 16 through March 31 (Article 406). The Plan should describe how 
minimum flow would be passed during canal drawdowns and any structures necessary to achieve 
this goal. 

Elliptio complanata is the correct spelling. The common name is Eastern Elliptio. The common 
name of Elliptioproducta is Atlantic spike. 

The citations for "NUEL 1997" and "Werle 1999" should be provided. 

While discoveries of  yellow lamp mussels in the mainstem of  the Connecticut River are 
encouraging, the total number reported is only eleven. Of these animals, only one is a male and 
the sex of three is not identified. This is hardly a vigorous population or necessarily one that is 
expanding. Considering the broadcast method of reproduction, if the location ofthe male is 
downstream of the females this population if functionally extinct. Rather than being viewed as a 
resurgent population, these animals may be a remnant of  a population on the decline, as is the 
entire population in the Connecticut River. The lack of prior surveys in the area precludes 
drawing conclusions as to the status of  this mainstem population in regard to whether it is 
resurgent or declining. 

Reassessment of  mussel populations in the canal, and the protection thereof, is appropriate and 
required by both the Massachusetts WQC and the FERC license. Reassessment of  mussel 
populations does not mean redefining the canal system as something other than aquatic habitat. 
The canal system is a part of the waters of  the state of Massachusetts. Nor does reassessment 
mean, in light of  the location on a very small number of  yellow lamp mussels in the mainstem of 
the Connecticut River, that the canal is no longer a refuge for yellow lamp mussels. Clearly it is 
a refuge. 

Protection and enhancement of the population in the canal, rather than elimination (by 
relocation to the Connecticut River), should be the goal of  the Plan. Protection and enhancement 
of  the mussel population is the goal of  Article 409 of the FERC license. The Plan should be a 
framework to enhance mussel populations through protection of  the existing sections of  the canal 
that have remained wetted during past drawdowns and increasing the area of  the canal that 
remains wetted during future drawdowns. 

Anodonta implicata (Alewife floater) and E. complanata are described on page 12 as thriving 
and on page 14 as moderate. A. implicata is not thriving in the canal system. Even in the areas 
where numerous E. complanata were observed during the drawdown site visit in the spring of  
2002, few live A. implicata were observed. The population ofE. complanata is reasonably 
described as moderate in some areas of  the first and second level canals. 

TU agrees with the Plan regarding zebra and quagga mussels and does not support their presence 
in the canal system. 
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HG&E implicitly acknowledges that the canal is aquatic habitat by providing minimum flows, 
fish bypass protection, and developing a plan to protect mussels. It sees, as one of the benefits of  
minimum flows, increased opportunities for fish to enter the canal and postulates that these fish 
can be hosts to glochidia. HG&E describes the additional deposition of glochidia in the canal as 
mussel enhancement. Unfortunately neither the fish nor the glochidia are aware of the reaches 
that HG&E seeks to keep watered during drawdowns. Deposition ofglochidia in the canal is 
independent ofdrawdown conditions. Survival ofglochidia is dependent on many factors: 
velocity, substrate, food supply, predation, and respiration. Dewatering is not considered 
favorable for survival. 

Section 4.2 
It is unclear that any dwarf wedgemussels have been located in the canal system. 

TU is opposed to relocation of mussels from or within the canal except in very special 
circumstances. Relocation does not ensure adequate protection. Survival of  mussels after 
relocation, as reviewed in Cope and Waller (1995), is highly variable with a mean success of 
only about 50% across the thirty-three studies reviewed in their paper. In addition to this 
significant mortality, all mussels would not located for transplanting due to burrowing, as a 
defense mechanism, upon dewatering (Samad and Stanley 1986) and the small size of  juvenile 
mussels. Juvenile mussels are difficult to locate with visual searches (Hombach and Deneka 
1996, Obermeyer 1998) and would constitute the large majority of  mussels colonizing the canal 
between drawdowns. 

Mussels in the canal are most directly impacted by dewatering during drawdowns. Maintaining 
water in reaches such as Boatlock to Riverside in the second level canal can be achieved by not 
opening the #2 overflow gates until the last 24 hours of  the drawdown. A similar operational 
modification at the Holyoke #3 end of  the second level canal could be employed to maintain 
water in that end of the canal. Backwatering of the first level canal from Boatlock to the bypass 
louvers should be done as soon as possible after debris in front of  the Boatlock racks is removed. 
With installation of the full depth louvers in the fall of  2002 the need for dewatering in front of  
Boatlock may be eliminated. The positive impact of  this will be considerable as heavy 
machinery will no longer be put in the canal to move this debris from in front of  Boatlock Station 
and the reach will remain watered throughout the drawdown. 

In addition to these operational modifications proactive measures are also needed to protect the 
1 't level canal segment that runs north to south. Construction of a weir, or a series of  weirs, 
south of  the railroad bridge at the north end of this canal segment would keep significant mussel 
habitat wetted. The FERC anticipated the need for weirs in Article 409: "'(2) specific procedures 
for installing a sandbag weir, or other appropriate measures, to maintain watered conditions in 
areas of  the canal necessary to maintain mussel habitat; ..." 

TU agrees that the greatest likelihood of observing female yellow lampmussels occurs when they 
are displaying. Counting, measuring, and marking may be appropriate depending on monitoring 
or research needs but moving to another canal level is not. Mussels that are likely to be 
dewatered during drawdowns should have their locations marked so that during the fall 
drawdown, after the reproductive period, they can be relocated and moved to the nearest suitable 
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area in the same canal level. As sexually mature females are unlikely to occur in dewatercd 
areas this condition will likely be very infrequent. With the construction of the weir/weirs in the 
north/south segment of the first level canal, the necessity for relocation will be greatly reduced. 

During the October drawdown surveys only dewatered musscls should be relocated to the nearest 
suitable habitat in the same canal level. In the October survey all mussels other than E. 
complanata in dcwatered habitat should be relocated. All mussels other than E. complanata 
should be counted and measured. A. implicata is the only species that might exceed the 5% 
threshold proposed for measurement. Detennination of the percentage ofA. implicata of the 
"total population" will likely be ditIicult during the survey. If this or another species rebounds to 
exceed some burdensome level for measurement, consultation with the parties should be 
undertaken to modify the above-recommended protocol. 

Eight 0.25 m 2 sanlples 10 cm deep should be screened at each transect. Juvenile mussels should 
be identified and counted and returned to the substrate. Preservation of rare mussels is contrary 
to maintaining and enhancing their populations. 

The locations of the seven areas in the mainstem Connecticut River, reasons for their selection, 
and specifics regarding the survey protocols should be provided in the final plan. 

4.3 
TU recommends the construction of a weir south of the railroad bridge in the north/south 
segment of the first level canal. The first level canal in the 'Boatlock to railroad bridge" reach is 
historic yellow lampmussel habitat. Protection of the high quality habitat in the first level canal 
is justified. This is an area where thousands of live mussels were observed during the spring 
2002 canal drawdown. It is also an area where many times more shells of dead animals were 
observed. Based upon the mobility of mussels and the relatively low velocities in the canal, 
shells in this area are likely a result of mussels that died in this area. 

The procedure for clearing areas of mussels when required heavy machinery is necessary during 
drawdowns should be described. As greater than 50% of mussels may be under the substrate 
(particularly in the early spring and late fall) (Amyot and Downing, 1991) procedures for 
clearing these mussels should be described. 

4.3.1 
The area in front of Boatlock should be cleaned without putting heavy machinery in the canal. 
Sediments moved from in front of Boatlock in prior years should be removed from the 
north/south segment of the first level canal. This sediment has been placed in the general area 
that yellow lampmussels have been located in the past. It degrades habitat in an area of the canal 
that has good habitat where this debris and sand do not occur. 

4.3.2 
"Iqae modified procedures for drawdown of the second level canal in the spring of 2002 were 
satisfactory in so far as the size of the pearl created from Boatlock and Riverside is concerned. 
The pool, though, dropped 1.8" per hour on March 27. While this cannot be expanded to 
accurately describe pool depth at the end of a 5-day period the daily drop, at this rate, would be 
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3.6 feet per day. Maintaining of the Boatlock to Riverside pool will require inflow through the 
drawdown. 

Accomplishing this will require flow through the first level canal throughout the drawdown. 
Work in the first level canal will need to accommodate these flows. Exceptional construction 
projects (e.g. full depth louvers) may justify some flow minimization or require development of 
alternative means to maintain second level pool depths. Flows through the first level canal to the 
Boatlock station should be sufficient to backwater the first level canal to the louvers and to 
maintain the level of the pool from Boatlock to Riverside. Flows through the first level canal 
and backwatering ofthe first level canal will protect habitat fi'om the Gatehouse to the Boatlock 
station and ensure that the pool from Boatlock to Riverside does not shrink through leakage and 
seepage. 

Waste gates at the #3 overflow and any other means of draining that end of the second level 
canal should be closed until the final 24 hours of the drawdown to maintain water in that end of 
the second level canal. It is unclear how the #3 overflow gates can be used to maintain the 
pooled area between Boatlock and Riverside. 

4.4 

There is no description in the text of the Plan of the weir at the #2 overflow listed as a protection 
or enhancement measure on page 19. Conditions that would cause the weir to be necessary 
should be described as should the difli~rence in protection from the present proposal of keeping 
the #2 overflow gate closed. 

No machinery should be placed in the first level canal for routine cleating of debris in front of 
the Boatlock station. 

4.5 

Based on five years of mussel survey information HG&E should provide recommendations to 
MADEP, MADFW, and USFWS for future work required to protect mussel populations and for 
survey work to assess these measures or to ensure that canal operations do not negatively impact 
mussel populations during the remainder of the license term. 

Shortnose Sturggg_n_ 

The Massachusetts WQC requires the installation of an angled bar rack or alternative structure at 
the Hadley Falls intake, ...". Ongoing consultation and evaluation of options will determine the 
nature of the protection structure that will be installed. 

5.1 

TU is unaware of previous field-testing of the partial depth louvers with sturgeon (bullet #3), the 
results of which are proposed for incorporation in the evaluation of full depth Iouw~rs. The 
results of these tests should be included as an Appendix. 

Thank you very much tbr your consideration of these comments. If you have any questions, I 
can be reached at 413 863 3832 or at the above address. 
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CO. 

Paul Duchney, HG&E 
John Warner, USFWS 
Susi yon Ottengen, USFWS 
Caleb Slater, MADFW 
Pat Huckery, NHESP 
Bob Kubit, MADEP 
John O'Leary, EOEA 
Tom Miner, CRWC 

Sincerely, 

Donald Pugh 
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Hombach, D.J. and Deneka, T. 1996. A comparison of a qualitative and a quantitative collection 
method for examining freshwater mussel assemblages. J. N. Am. Benth. Soc. 15: 587-596. 

Obermeyer, B.K. 1998. A comparison of  quadrates versus timed snorkel searches for assessing 
freshwater mussels. Am. Mid. Nat. 139: 331-339. 

Samad, F. and Stanley, J.G. 1986. Loss of freshwater shellfish after water drawdown in Lake 
Sebasticook, Maine. J. Fresh. Ecol. 3: 519-523. 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

New England Field Office 
70 Commercial Street, Suite 300 

Concord, New Hampshire 03301-5087 

June 4, 2002 

Susan M Board 
Kleinschmidt Associates 
161 River Street 
P.O. Box 1050 
Deep River, CT 06417 

Dear Ms. Board: 

I reviewed the Draft HG&E Puritan Tiger Beetle Plan as requested in your April 18, 2002 letter 
and offer the following comments. My response also incorporates comments provided by the 
Silvio O Come National Fish and Wildlife Refuge and state biologists who reviewed the draft 
plan. Per our discussion via e-mail on May 14, 2002, I am providing some background information 
prior to my review oftbe draft plan 

Background Information 

Historically, the Puritan tiger beetle (Cicindelapuritana) was collected at numerous sites along 
the Connecticut River in the 1800s and early 1900s. Eleven historical records indicate that the 
tiger beetle occupied riverine beach habitat along the Connecticut River between Claremont, New 
Hampshire and Cromwell, Connecticut. Barry Knisley in a 1987 status report observed that 
"environmental disruption"----in particular, the building of dams---most likely was the major cause 
in the extirpation of these sites. The extirpation of nine of  these populations occurred in the early 
1900s. After 1936, no collection records were documented from the Connecticut River. At least 
two known sites (Claremont and Charlestown, Nt0 are now inundated. Two small populations 
are currently found on the Connecticut River, one on Rainbow Beach in Northampton, 
Massachusetts and one near Cromwell, Connecticut. There are probably no additional extant 
populations oftbe tiger beetle in the region. 

The U S  Fish and Wildlife Service (Service) determined that there were adverse effects to the 
Puritan tiger beetle from activities authorized in the license approved by FERC for the Holyoke 
Hydroelectric Project. Adverse effects included accelerated erosion of existing and potential 
habitat, recreational impacts on currently occupied habitat, and recreational impacts on tiger beetle 
feeding and reproduction (October 7, 1999 USFWS letter to FERC; May 26, 2000 USFWS letter 
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to Northeast Utilities Service Company). in both letters, the Service stated that erosion of  
occupied and potential tiger beetle habitat may reduce the area available for egg deposition and 
larval habitat. The Service noted that erosion areas along the Connecticut River (within the scope 
of the project) were identified in the Final Environmental Impact Statement and included larval 
habitat north and east (opposite bank) of the currently occupied habitat. The FEIS noted that the 
erosion would continue in part due to "inflow variations, high flows, and natural and boat-induced 
wave action." 

The Service provided potential measures to eliminate or reduce adverse effects in the October 7, 
1999 letter to FER.C These measures included: 

Implementation of a "no wake" zone at occupied tiger beetle sites as well as potential 
habitat. 

Identification ofpotential tiger beetle habitat for protection, restoration and management. 
Minimization of recreational impacts to tiger beetles and their habitat through education 
and policing of recreational activities (i.e., enforcement of  "no wake" zones and no 
camping restrictions). 

Plan Review 

Outreach and public awareness is an important component of Puritan tiger beetle recovery. The 
draft plan states that Holyoke Gas Electric (fIG&E) will cooperate with the Service and 
Massachusetts state agencies in public education efforts, but does not clearly identify actions that 
HG&E might take. According to the draft plan, HG&E is willing to distribute informational 
brochures at the fish viewing facility, although these brochures currently do not exist. Moreover, 
we are uncertain as to how the brochures will minimize recreational impacts on Rainbow Beach, 
since we are unaware of  a correlation between the visitors at the fish viewing facility and the 
recreational users at Rainbow Beach. The dralt plan states that HG&E will provide explanatory 
and "no wake" signs at tiger beetle habitat. The creation of a "no wake" zone is vital, although 
signage without enforcement will be ineffective and will not result in increased protection. The 
draft plan did not provide measures to implement the "no wake" zone. 

The in-kind services mentioned in the draft plan, e.g., historic water level elevation data, 
impoundment maps and hydrology information provided to the Service and the state upon request 
will be useful, but will merely describe the effects of water level variations on adults, larvae and 
habitat. This information will not minimize or avoid adverse effects, or result in beneficial effects 
if flow regimes or water release schedules cannot be subsequently affected. 

And finally, we wonder what the basis of an annual report on tiger beetle activities will be, since 
HG&E has not proposed any research, concrete conservation actions or funding of  activities 
benefitting tiger beetle recovery. 
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Recommended Conservation Measures 

In order to comply with the conditions of the FERC license and develop an endangered species 
plan that addresses recovery actions as well as actions that would minimize adverse effects 
resulting from dam operations, we recommend that the following be incorporated into a revision 
of the dratt plan: 

I .  

2. 

. 

4. 

provide alternative camping and day-use areas to relieve recreational pressure at Rainbow 
Beach; 
provide funding for any or all of the following; 
a. research on recreational impacts on tiger beetle feeding and reproductive behavior; 
b. population augmentation (moving larvae) on Rainbow Beach; 
c. research on vegetation management in order to maintain existing habitat and/or 

create additional habitat; 
d. staffto enforce "no wake" zones; 
e. development, production and distribution of education material targeted at 

recreational users (boaters) of Rainbow Beach; 
f monitoring the Rainbow Beach population; 
acquire (through easements or fee-title) tiger beetle habitat in the area around Rainbow 
Beach and/or potential habitat identified by qualified biologists; 
provide assistance in removal of invasive plant species in areas identified as potential 
habitat (either staff, equipment and/or funding). 

The Service is also interested in protecting potential habitat downriver of  the Holyoke Dam 
project and would be willing to discuss possible conservation actions with HG&E, although we 

f , , . realize that these areas are outside o the project s geographic scope. 

Thank you for your cooperation, if you have any questions regarding our comments, please call 
me at 603-223-2541 ext. 22. 

Sincerely yours, 

. v o n  Oettingen 
/ Endangered Species Biologist 

f New England Field Office 
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CC: Reading File 
John Warner, FWS-NEF0 
Michelle Babione, SOCNWR 
Chris Davis 
201 West Pelham Road 
Shuteshnry, MA 01072 
Tim Simmons, MADFW 

ES: SvonOettingen:6-4-02:603-223-2541 ext. 22 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
New England Field Office 

70 Commercial Street, Suite 300 
Concord, New Hampshire 03301-5087 

REF: FERC No. 2004 - Holyoke Project 

Mr. Fred Szufnarowski 
Kleinschmidt Associates 
P.O. Box 1050 
Deep River, CT 06417 

July 2, 2002 

Dear Mr. Szufnarowski : 

We have completed our review of the draft Comprehensive Canal Operations Plan (CCOP), 
transmitted by your letter dated May 31, 2002. Most of these comments were conveyed to KA and 
HGE at meetings on June 14, and June 27, 2002. 

3.0 Canal Operation Plan 

3. I. I Spring Passage 

Discharges from the Second Level Canal are passed through Riverside and Holyoke 3 at fiver flows 
below 5,390 cfs. At the June 14 meeting, it was explained that the flow would be spilt approximately 
evenly between the two. This should be stated in the plan. 

3.1.2 Fall Passage 

During the fall passage period, canal flows must remain at 400 cfs for water quality and canal flow 
circulation purposes, or be raised to 3,000 cfs, which is the minimum flow at which juvenile shad 
passage was evaluated. 

3.2 Canal M'mimum Flow Plan 

The plan gates that the agencies approved the HGE's plan to include leakage in calculating its 
minimum flow requirement to the canal. This is not accurate. The agencies accepted that leakage 
may be substantial and may provide adequate circulation throughout the canal. However, until canal 
flow distribution and flow velocities throughout the canal at leakage flow are established, we have 
not approved HGE's proposal. 
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The plan proposes the velocity measurements discussed above. The plan should state that a study 
plan will be developed and submitted for agency review and comment and that a report will be 
prepared for agency review and comment following the completion of  the velocity measurements. 

3.4 Canal Drawdown Procedure 

3.4. I First Level Canal 

The concept ofconstructing a weir to retain wetted area in the first level canal branch is dismissed 
in this section as not practical. No explanation is given as to the size ofwetted area that would be 
provided by one or more weirs, and the size of weirs that would be needed, while still permitting 
maintenance activities. At the ~'m:e 27, 200'> meetin- d,~ta fi'om ,l:e surv-- -e~l -. 

- .e,, • - ~ j  ,,. . .evanons of the First 
Level Canal were distributed and discussed. Based on these results, HGE proposes installation of  
a small sandbag weir near the railroad bridge at the upstream end of  the branch of  the First Level 
Canal. The weir would be installed during the Fall 2002 outage. At that time, additional survey data 
of  the 750 feet that would be pooled by the weir would be gathered, and mussel abundance 
established. During the Spring 2003 outage, the weir would be inspected to assess its s,'uctural 
integrity, water tightness and the amount of  sedimentation deposited near the weir (possible re- 
survey). Similar inspections would occur in Fall 2003 and thereafter including reevaluation of  
mussels. We concur with this proposal as a reasonable approach to evaluate the feasibility ofadding 
weirs in the canal. A brief plan for the installation and evaluation of  the sandbag weir should be 
developed and circulated for review by agencies and other parties. If successful, additional weirs 
could be installed in the future. 

In the Draft Plan, HGE proposed to mitigate impacts of  canal drawdown by moving mussels to the 
second level canal. We had a number of  concerns with this proposal. First, the proposal aimed only 
at moving the state-listed yellow lampmussei. The first level canal is populated by large numbers of  
other species, mostly common eiliptio and these would not be protected. Moving rare species was 
also a concern, given that the habitat that the mussels would be placed would need to be established 
as being suitable. Also, moving mussels in June would likely mean that mussels would be moved 
during reproduction. This is not an ideal time to move mussels. If relocation of  mussels was 
determined to be acceptable, monitoring the transplanted mussels would be needed to assure that 
relocated mussels survived. A plan for marking, moving and monitoring relocated mussels would 
need to be developed and provided to the agencies for review. Based on our concerns, HGE has 
abandoned this proposal and instead is proposing the sandbag weirs discussed above. 

3.4.2 Second Level Canal 

The drawdown proo~dures for the Second Level canal do not fully reflect whaz we had previously 
discussed. The agencies were generally satisfied that the drawdown procedure employed for this 
year's spring drawdown worked well to maintain a large wetted area from the Boatlock Station 
discharge to Riverside Station. However, when we were on s~te, we discussed the need for 
monitoring of  the water surface elevation of  the pool throughout the drawdown peziod. 
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Data from the drawdown indicated that the water level in the Second Level Canal continued to fall 
throughout the drawdown. Since fall drawdowns last longer, the wetted area of  the canal will 
continue to shrink under the conditions evaluated this spring. There appear to be two options to 
correct this problem. HGE could use sandbags or other temporary structures atop the sill in front of 
the Riverside intake to establish a higher temporary pool level. The larger pool would allow more 
time before it became dry. Alternatively, HGE could assure that flow from the gatehouse through 
Boatlock Station be re-established as soon as possible to compensate for the leakage from the canal. 
A combination of  these two measures is likely needed to maintain the desired wetted conditions 
between Boatlock Station and Riverside during future canal drawdowns. 

The procedures for draining the Second Level Canal should not state that the Number 2 Overflow 
be opened during the drawdowns. The Second Level drainage procedure 6 states that the 

Number 3 Overflow gate will be regulated during drawdown. We had previously discussed that unless 
maintenance or replacement of/he Number 3 overflow gate were needed, that the Number 3 overflow 
would also remain closed except for the very end of  each drawdown in order to maintain wetted area 
in that end of  the Second Level Canal. 

Procedure number 8 states that cones will be placed in the canal in areas that heavy equipment will 
travel in order to minimize impacts to mussels and their habitat. This should be done if heavy 
equipment is, in fact, needed in the canal, but a careful survey for mussels prior to cone placement 
would be needed. However, we understood that routine maintenance activities requiring heavy 
equipment were limited to clearing sediment from in front of  Boatlock Station. HGE agreed that 
from now on, sediment that needs to be removed from in front of  Boatlock would be removed from 
the canal with a clamshell and crane and not moved by a backhoe as in the past. Therefore, the need 
for heavy equipment on the canal is likely diminished. 

4.0 Plan for Protection and Monitoring 

This section of  the draft plan states that the objective of the plan is to ensure maintenance of  the 
present mussel habitat rather than creating more habitat. It goes on to state that the intent is to 
stabilize existing habitat without encouraging expansion of  habitat for rare mussel species. These 
statements are completely wrong and should be stricken from the final plan. Protection of  existing 
habitat and expansion of  wetted areas to encourage increased production are, in fact, the dual 
purposes for canal minimum flows and revised drawdown procedures. HGE acknowledges this fact 
based on its proposals for the drawdown discussed above. 

In order to monitor mussel populations, the draft plan proposes qualitative and quantitative s~unpling 
of tbe  canal. At the June 14, 2002 meeting, John Warner of  my staff provided comments and 
scientific papers on surveying for mussels. The preferred methods would include stratified random 
sampling and cluster sampling in the vicinity where yellow lampmusseis were discovered. We 
discussed the need for HGE to develop a short study proposal outlining the proposed sampling 
method and location ofsurv¢~ sites/transects. The study plan should be provided to agency and other 
parties for review and comment. Sufficient time should be allotted for review and comment on the 
plan prior to the Fall 2002 drawdown. 
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We appreciate this opportunity to review the proposed designs and look forward to continued 
progress in implementing fish passage improvements at the project. If you have any questions, please 
contact John Warner at (603) 223-2541. 

Sincerely, 

William J. Neidermyer 
Assistant Supervisor, Federal Activities 
New E;igland Field Office 
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April 27, 2012 
 
Charles Martel 
Environmental Health & Safety Coordinator 
City of Holyoke Gas & Electric Department 
99 Suffolk Street 
Holyoke, MA 01040-5082 
 
RE: Applicant:  City of Holyoke Gas & Electric Department (HG&E) 

Project Description: Guidelines for Vegetation Management Plan – 2012 
File Number:  12-30538 

   
Dear Mr. Martel: 
 
The routine vegetation management of existing electrical/transmission lines (ROW) are exempt from 
review pursuant to the MA Endangered Species Act Regulations (MESA) (321 CMR 10.00) that are 
administered by the Natural Heritage and Endangered Species Program (NHESP) of the MA Division of 
Fisheries and Wildlife (Division).  The exemption is conditional based on the NHESP’s annual review and 
approval of a vegetation management plan (vmp) (321 CMR 10.14 (16)).  We have been evaluating your 
2012 Yearly Operational Plan (YOP) and the associated shapefiles submitted for approval under 333 CMR 
11.04(3)(a-c) and 321 CMR 10.14(16).  Below, we provide guidelines for vegetation management activities 
scheduled to occur within areas harboring specific types of state-listed species. These areas are identified 
and labeled in a shapefile that the NHESP has provided to you via email attachment.  Management 
guidelines listed below shall be incorporated into the vmp, and must be followed by vegetation 
management crews in the field.  All activities occurring anywhere within Priority Habitat (PH) shall follow 
the strictest Best Management Practices described for Sensitive Areas in standard YOP documents for Right-
of-Way Vegetation Management.     
 
The following procedures should be incorporated into the vmp and shall be implemented within PH and 
within portions of the Right-of-Ways (ROW) indicated in the enclosed shapefiles
  

: 

1. Avoid cutting or applying herbicide to shrubs species (e.g. scrub oak) less than 8 feet tall where 
possible. Shrubs may be managed: 

a. within a 30-foot diameter area surrounding electrical towers and pole structures 
b. within an existing vehicle access road  
c. to manage taller species growing within a shrub area 
d. to improve access to a work site after review and approval by NHESP 
e. if the shrub species is considered to be an invasive species (see 

http://www.mass.gov/dfwele/dfw/nhesp/conservation/invasives/invasive_plant_info.
htm for more information on invasive species in Massachusetts) 

 
2. Avoid cutting or applying herbicide to areas dominated by low-growing native shrub species (e.g., 

lowbush blueberry, huckleberry, sheep laurel, New Jersey tea, sweet-fern). 
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3. Within areas labeled as “Turtle Habitat” the Best Management Practices (BMPs) described in the 

document “ROW Vegetation Management in State-listed Turtle Habitat” shall be implemented 
(provided via email attachment). The NHESP will be providing a turtle training seminar to all 
Utility Companies in order to fulfill requirements outlined in the BMPs in the above-listed 
document. Please note that this document has been revised from previous years. 

 
4. Within areas labeled as “VP Habitat” the BMPs described in the document “ROW Vegetation 

Management in Vernal Pool Habitat” shall be implemented (provided via email attachment). Please 
note that this document has been revised from previous years. 

 
5. A subset of ROW areas proposed for vegetation management activities in 2012 are mapped, in part, 

for the presence of state-listed plant, lepidoptera (moth and butterfly), bird, and snake species.  
Within these ROW areas, extra care should be taken to avoid direct impacts to these state-listed 
species. Within areas labeled as “Other” the management guidelines described in the document 
“Vegetation Management of Existing Right-of-Ways (ROW) in State-listed Plant, Lepidoptera, 
Bird, and Snake Priority Habitats” and presented in the shapefile (provided via email attachment) 
must be implemented.  
 

6. A subset of ROW areas proposed for vegetation management activities in 2012 are mapped, in part, 
for the presence of “Data Sensitive Species” (denoted in the shapefile). These species are highly 
susceptible to collection and are therefore of high concern to Natural Heritage. Information about 
these species (including presence/absence) cannot be released to anyone else (especially including 
release to third parties or published) unless such release is agreed to in writing by the Natural 
Heritage Program (See Massachusetts Public Records law: M.G.L. chapter 66 section 17D). If you 
know the species list we are providing will be published (based on application) do not release the 
species name instead use “sensitive plant (invertebrate or vertebrate)”. 

 
As part of this management plan, the NHESP shall be provided in writing with the names and phone 
numbers of key contacts who will know where work is happening at any given time. This will facilitate site 
visits by NHESP personnel. Additionally, within fifteen (15) months from the date of this NHESP 
approval letter, a written summary (and/or shapefile) of activities which occurred within PH, including 
locations, dates, a description of vegetation management techniques, and the BMPs which were 
implemented, shall be submitted to the NHESP.   
 
A minimum of 72-hour notification shall be given to NHESP for any vegetation management activities not 
shown in the current VMP. The NHESP will respond with any procedures or conditions necessary to 
protect state-listed rare species and their habitats. Additionally, emergency

 

 maintenance and repair 
activities within PH may be conducted without prior NHESP notification.  However, the NHESP should be 
notified of such emergency activities pursuant to 321 CMR 10.15, and mitigation may be required for any 
damage done to state-listed species habitats.  If possible, we recommend that the NHESP be notified in 
advance of emergency management activities, so that we can provide immediate information about rare 
species associated with the work area. An emergency work form is also provided via email attachment 
which will assist you in providing us the necessary information for emergency work within PH.  

Provided that the management recommendations contained in the 2012 shapefile provided by the NHESP 
and found in the accompanying documents are adhered to, the VMP for 2012 is approved and meets the 
requirement for exemption from review by the NHESP pursuant to 321 CMR 10.18 through 10.23. The 
NHESP approval of the 2012 HG&E vmp is valid for one year from the date of issuance of this letter. We 
appreciate the measures that HG&E is taking to manage and protect rare species habitats within ROW’s, 
and we look forward to working with you to further streamline the rare species review process for ROW 
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management.  If you have any questions or suggestions, please contact Eve Schlüter, Endangered Species 
Review Biologist, at (508) 389-6346 (eve.schluter@state.ma.us). 
 
Sincerely, 

 
 
Thomas W. French, Ph.D. 
Assistant Director 
 
 
cc: Michael McClean, Pesticide Board 

 



 

Commonwealth of Massachusetts 
 

   
 

Wayne F. MacCallum, Director 
 

 
Division of Fisheries and Wildlife  
Field Headquarters, One Rabbit Hill Road, Westborough, MA 01581  (508) 389-6300  Fax (508) 389-7891 
An Agency of the Department of Fisheries, Wildlife &  Environmental Law Enforcement      
 

 
www.masswildlife.org 

       April 2012 
 
 

Vegetation Management of Existing Right-of-Ways (ROW) in State-listed Plant, 
Lepidoptera, Bird, and Snake Priority Habitats 

 
The routine vegetation management of existing electrical/transmission lines in right-of-ways (ROW) are 
exempt from review pursuant to the MA Endangered Species Act Regulations (MESA) (321 CMR 10.00) 
that are administered by the Natural Heritage and Endangered Species Program (NHESP) of the MA 
Division of Fisheries and Wildlife (Division).  The exemption is conditional based on the NHESP’s annual 
review and approval of a vegetation management plan (vmp) (321 CMR 10.14 (16)).  If ROW vegetation 
management activities occur in Priority Habitat (PH), measures must be taken to minimize the mortality of 
state-listed species. This document is meant to accompany shapefiles, also provided by NHESP, of known 
state-listed plant, Lepidoptera (moth and butterfly), and bird and is meant to provide guidance to ROW 
managers preparing vmps for these areas.  It includes an outline of procedures that shall be implemented 
to safeguard these species. 
 

There are many native plants that are officially listed as “Endangered”, “Threatened” or of “Special 
Concern” in Massachusetts and tracked by the NHESP.  State-listed plants occur in a variety of habitats 
across the Commonwealth of Massachusetts, including along utility ROW.  They can occur in wetlands, 
dry forests, on banks of streams or ponds, grasslands and shrublands, seasonally flooded depressions, 
and wet meadows.  Many of the state-listed plants found along ROW thrive in the early successional 
habitats that are maintained through the removal of overstory trees and shrubs and the removal of 
competing plant species.  However, state-listed plants in utility ROW can also be negatively impacted by 
herbicides, vehicles and heavy machinery, and the introduction of invasive plant species.  Below and in 
the accompanying shapefile, the NHESP provides management guidelines for the areas identified to 
contain state-listed plant species found along the ROW scheduled for Vegetation Management activities. 

STATE-LISTED PLANTS 

 

Many state-listed plant species will thrive in low-shrub and herbaceous communities that are compatible 
with ROW vegetation management goals.  Efforts to promote and maintain low-growing stable plant 
communities as a method of biological control of trees, which would otherwise interfere with electrical 
transmission, are strongly encouraged.   

Management Guidelines 

 
1. In general, management activities associated with vmps, excluding the broadcast application of herbicides, 

which are conducted between 2 November and 14 April, will pose minimal or no risk to state-listed 
plants and can proceed as described in the submitted Yearly Operational Plan (YOP) or vmp. 
However, vegetation management activities occurring between 15 April and 1 November may cause 
harm to state-listed plants. Included in the shapefile is a column labeled “Sens_Dates” which 
identifies the dates within which proposed activities may harm state-listed species.  Please note that 
certain plants have year-round sensitive dates since management activities at any time of year may 
cause harm.  
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2. If management activities occur during the sensitive dates for state-listed plants certain steps must be 

taken to avoid such harm. Below are the management guidelines for state-listed plants found in the 
“Guide_1” and “Guide_2” columns of the shapefile.  Exact guidelines are clarified below, and must 
be followed where state-listed plant species are identified.  If management guidelines for state-listed 
plant species can be followed as described below in the locations identified in the accompanying 
shapefile, no further restrictions are placed on vegetation management activities described in the 
associated YOP document (provided any other guidelines for other state-listed species in the same 
area are also followed).  However, if these guidelines cannot be followed, or if the management 
guideline is to identify and avoid the extent of the population, botanical surveys will be required.    

 

 
Detailed descriptions of “Guide_1” and “Guide_2”: 

“Delineate population and avoid”:  Certain state-listed plants are particularly sensitive to vegetation 
management practices and/or are at very high risk of extinction or extirpation from the state.  In 
areas known to harbor these species (identified in the accompanying shapefile), surveys must be 
conducted by a qualified botanist.  The NHESP-approved botanist will be required to identify the 
extent and condition of populations of state-listed plants, flag populations for work crews, and file a 
report with the NHESP prior to commencement of vegetation management in these areas.  

 All observed state-listed plants shall be identified, reported, and mapped.  Observations of state-
listed species will require the submittal of an NHESP Rare Species Observation Form, including 
photographs, characters used for identification, observer contact information, locus map and 
signature. Rare Species Observation Forms must be received by the NHESP within 90 days of 
completion of the survey. Additionally, results for surveys which failed to find state-listed species 
should be reported to the NHESP and should include a map and description of the area that was 
surveyed. A copy of the NHESP Botanical Survey Protocols and the Rare Plant Observation Form are 
included with this document. 

Where 
possible, crews should avoid these delineated areas containing state-listed plant populations. If 
work must occur within these delineated areas, crews must be careful to not directly impact the 
state-listed plants. 

 
 “Avoid herbicide on grasses/sedges, ferns or forbs”: Certain state-listed plants could be inadvertently 
harmed by even selective herbicide use. In areas where herbicides must be used, extra caution should 
used to avoid over-spray onto grasses/sedges, ferns or forbs when targeting other species.

 

 Activities 
which necessitate use of herbicide on grasses/sedges, ferns or forbs within state-listed plant areas of 
ROW may require botanical surveys as described under “Delineate population and avoid” above. 

“Avoid herbicide on grasses/sedges, ferns, forbs or vines”: Certain state-listed plants could be 
inadvertently harmed by even selective herbicide use. In areas where herbicides must be used, extra 
caution should used to avoid over-spray onto grasses/sedges, ferns, forbs, or vines when targeting 
other species.

 

 Activities which necessitate use of herbicide on grasses/sedges, ferns or forbs within 
state-listed plant areas of ROW may require botanical surveys as described under “Delineate 
population and avoid” above. 

 “Leave unmowed during sensitive dates”: Certain state-listed plants actually require some disturbance 
to survive and propagate and/or are easily outcompeted by other species.  However, mowing during 
the growing season can harm the plant itself, and therefore, if mowing is to occur, mowing during the 
dormant season will not harm these plants. Additionally, mowing during the non-growing season 
will maintain populations of these species by providing the disturbance they need and by removing 
competing plant species. If mowing only in the dormant season is not possible within these areas of 
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ROW, the NHESP should be contacted and alternative methods of maintaining these populations 
shall be developed.  
 

 

State-listed moths and butterflies occur in a variety of habitats across the Commonwealth of 
Massachusetts, including along utility ROW.  These species spend a portion of their lives as larvae 
(caterpillars) feeding on very specific host plants which may benefit from the maintenance of early 
successional habitats within ROW.  Additionally, some Lepidoptera species feed on the nectar of flowers 
as adults, and often utility ROW provide prime growing conditions for such nectar sources.  State-listed 
moths and butterflies and their host plants can be negatively impacted by broadcast herbicides, 
pesticides, heavy machinery, mowing during the larval stage, loss of nectar sources, and the introduction 
of invasive plant species.  In order to protect and maintain state-listed moth and butterfly species found 
within utility ROW, the NHESP will require specific management for the host plants found along ROW 
scheduled for vegetation management. 

STATE-LISTED LEPIDOPTERA (MOTHS AND BUTTERFLIES) 

 

The host plants of many state-listed moth and butterfly species will thrive in low-shrub and herbaceous 
communities that are compatible with ROW vegetation management goals. Efforts to promote and 
maintain low-growing stable plant communities as a method of biological control of trees, which would 
otherwise interfere with electrical transmission, are strongly encouraged.   

Management Guidelines 

 
1. In general, management activities associated with vmps, excluding the broadcast application of herbicides, 

which are conducted between 2 November and 14 April, will pose minimal or no risk to state-listed 
Lepidoptera species and can proceed as described in the submitted Yearly Operational Plan (YOP) or 
vmp. However, vegetation management activities occurring between 15 April and 1 November may 
cause harm to state-listed Lepidoptera species. Included in the shapefile is a column labeled 
“Sens_Dates” which identifies the dates within which proposed activities may harm state-listed 
species.   
 

2. If management activities occur during the sensitive dates for state-listed Lepidoptera species certain 
steps must be taken to avoid such harm. Below are the management guidelines for state-listed plants 
found in the “Guide_1” and “Guide_2” columns of the shapefile. Exact guidelines are clarified below, 
and must be followed where state-listed Lepidoptera species are identified. If management 
guidelines for state-listed Lepidoptera species can be followed as described below in the locations 
identified in the accompanying shapefile, no further restrictions are placed on vegetation 
management activities described in the associated YOP document (provided any other guidelines for 
other state-listed species in the same area are also followed). However, if these guidelines cannot be 
followed, the NHESP should be contacted and alternative methods of managing these areas shall be 
developed.   
 

 
Detailed descriptions of “Guide_1” and “Guide_2”: 

“Avoid host plant to greatest extent possible”: Certain host plants for state-listed species are fairly easily 
identified in the field with minimal training, and can be avoided by vegetation control crews.  If 
crews cannot easily identify these host plants to avoid them, botanical surveys will be required as 
described above to delineate the host plant populations so crews can avoid them.

 

 Extra caution 
should be used with herbicides in these areas.   
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A subset of ROW areas proposed for operation and maintenance activities in 2012 are mapped, in part, 
for the presence of known Bald Eagle nesting sites.  Within these ROW areas, extra care should be taken 
to avoid disturbing breeding birds by following the recommendation provided in the “Guide_1” column 
of the shapefile table. The recommendation is as follows:  

STATE-LISTED BIRDS 

 

 
Detailed descriptions of “Guide_1”: 

“Avoid work during breeding season”: The breeding season for Bald Eagles in Massachusetts begins with 
courtship during late fall or early winter. The entire breeding cycle, from nest construction to 
fledging of young, lasts 6–8 months. They are very sensitive to disturbance throughout this time 
period (usually 1 January – 15 August). 

 

A subset of ROW areas proposed for vegetation management activities are mapped, in part, for the presence 
of state-listed snake species.  Crew members should be aware that any snakes observed during vegetation 
management activities may be state-listed and protected species.  Direct harm to or capture of these 
species without a permit from the Division of Fisheries and Wildlife is considered an unauthorized 
“taking” of a state-listed species and may be punishable by fines or imprisonment (321 CMR 10.06).   

STATE-LISTED SNAKES 

 

 
Management Recommendations 

1. Vegetation Management Conducted between 2 November and 31 March:

 

  In general, maintenance 
activities associated with VMPs that are conducted between 1 November and 31 March will pose 
minimal or no risk to state-listed snakes and can proceed as described in the submitted VMP.   

2. Vegetation Management Conducted between 1 April and 1 November:

 

  Vegetation management 
activities occurring between 1 April and 1 November may cause harm to state-listed snakes and 
certain steps must be taken to avoid such harm.  Included with this document is a shapefile of ROW 
areas documented to support state-listed snakes.  Below are the management recommendations for 
state-listed snakes found in the “Mgmt_rec1” and “Mgmt_rec2” columns of the shapefile table.  Exact 
recommendations are clarified below, and must be followed where state-listed snake species are 
identified.   

 
Detailed descriptions of “Mgmt_rec1” and “Mgmt_rec2” guidelines 

“Raise mower blades”:  Raising the height of mower blades to greater than 8 inches above the ground 
will reduce the likelihood of snake mortality, if the mower does not have a weighted stability bar 
mounted behind the blades.   
 
“Avoid all snakes”:  Any snakes encountered should be avoided by vehicles or heavy equipment. 

 
 
Based on these efforts and information currently found in the NHESP database, subsequent annual 
management guidelines may be revised. 

 
 



 
 
 
 

BEST MANAGEMENT PRACTICES: 
 

ROW Vegetation Management in State-listed Turtle Habitat 
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a. b. 

Figure 2.  Wood Turtle (a) and Eastern Box Turtle (b) 
hit by mowing equipment within ROW’s, Essex & 
Barnstable Counties, MA.  

BEST MANAGEMENT PRACTICES: 
ROW Vegetation Management in State-listed Turtle Habitat 

 
 

Freshwater turtles in Massachusetts are increasingly threatened by habitat loss, road mortality, increases 
in the density of certain predators associated with suburban sprawl (e.g. skunks & raccoons), and other 
factors.  Because turtles naturally suffer high rates of nest failure and hatchling/juvenile mortality, adults 
must be very long-lived, on average, in order to successfully reproduce.  As a result, even small increases 
in adult mortality resulting from human activity can have a significant impact on turtle populations.  
Given these increasing threats, 6 of the 10 freshwater turtle species native to Massachusetts are listed as 
“Endangered”, “Threatened” or of “Special Concern” and tracked by the Natural Heritage & Endangered 
Species Program (NHESP) of the Massachusetts Division of Fisheries & Wildlife (for more information on 
listed species, and turtle biology, in general, see Appendix A). 
 
Utility rights-of-way (ROW) provide important open-canopy nesting, basking, and feeding habitat for 
turtles in Massachusetts (Figure 1).  During certain times of year some turtle species such as the state-
listed Eastern Box Turtle and Wood Turtle may occur at high densities within some ROWs.  As a result, 
the potential exists for adult turtles to be inadvertently injured or killed by mowing equipment and other 
heavy machinery used for ROW vegetation management (Figure 2). 
 

 

 
 

Management Goal 
 
Maintain important shrubland, grassland, and nesting habitat while minimizing risks of adult turtle 
mortality from mowing/heavy equipment. 
 

Best Management Practices 
 
The following practices must be implemented within sections of ROW indicated as “Turtle Habitat” on 
maps and shapefiles provided by the NHESP. 
 
Turtle Inactive Season; 1 November–31 March:  No special procedures required. 
 

Turtle Active Season; 1 April–31 October: Follow the special procedures described below. 

Figure 1.  Blanding’s Turtle Nesting Area 
within ROW, Bristol County, MA.  
Photograph courtesy of ENSR/AECOM. 
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Training and Pre-treatment Requirements 
 

1. Staff Training: All staff conducting vegetation management work within Turtle Habitat from 
April 1 – October 31 shall have completed a training seminar conducted by a qualified 
biologist on turtle life history, species identification, and protection procedures. 

 
a. NHESP staff will conduct at least one training seminar on an annual basis.   
b. In consultation with the NHESP, utility companies may elect to conduct their own 

NHESP approved turtle training programs for staff. 
c. Upon request, utilities shall provide the NHESP with a list of staff and contract personnel 

who have completed the training.  The list shall be updated as necessary during the turtle 
active season. 

 
2. Team Leader Training: 

 
a. Each work crew conducting mechanized vegetation management work with large 

equipment within Turtle Habitat from April 1 – October 31 shall have a designated and 
NHESP-approved turtle “Team Leader” who has completed an expanded version of the 
training described above.  

b. The Team Leader shall be responsible for overseeing turtle “sweeps,” if necessary, 
reporting observed state-listed turtles to the NHESP, and taking other measures to 
protect state-listed turtles, as described below. Turtle “sweeps” require qualified 
individuals to visually search the work area for turtles prior to any heavy machinery 
entering the work zone. 
c. Prior to April 15th each calendar year, utilities shall provide the NHESP with a list of 

staff and contract personnel who have completed the “Team Leader” training.  The 
list shall be updated as necessary during the turtle active season. 

 
3. A Scientific Collection Permit must be obtained by the Utility from the NHESP. 

 

Treatment Practices 
 

Using a variety of treatment practices, vegetation management activities on electric utility rights-of-
way target specific vegetation.  These targets obscure or impede access to the ROW corridors and 
structures, and grow tall enough to interfere with the safe, efficient and legal operation of an 
electrical power line.  Targets, include but are not limited to, trees and limbs, tall growing shrubs, 
vegetation growing around substations, structures, access roads, gates, equipment, and where 
applicable, invasive and other noxious or poisonous vegetation species. 
 
Some vegetation management activities occurring during the Turtle Active Season will not harm 
State-listed turtles while others have the potential to harm State-listed turtles, and must be conducted 
under the supervision of an NHESP-approved “Team Leader” following the practices listed below. 

 

Herbicide Applications and Hand Cutting: 
 

1. No special conditions are required for hand-cutting target vegetation or for herbicide 
applications.  
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Mowing and the Use of Heavy Equipment: 
 

1. Avoid work between 25 May and 5 July if at all possible. This will avoid the primary nesting 
season for most state-listed turtle species. 

2. Raise mower blades to 10 to 12 inches above the ground to reduce the likelihood of turtle 
mortality.  Preferably, if possible, mow from the center of the utility ROW out toward the 
forested edges or streams.  

3. Immediately prior to mowing, the use of large mechanical operational equipment or driving 
large equipment off existing roads, visual “turtle sweeps” must be conducted in the work 
area by trained personnel under the supervision of the turtle “Team Leader.”  Any turtles 
encountered must be moved a safe distance from the path of the vehicles or heavy equipment 
in the direction the turtle was oriented when observed and outside of the limit of work (e.g. 
250 - 500 feet). 

4. All observed state-listed turtles should be identified and reported to the NHESP. 

 

Data Collection & Reporting 
 
The NHESP shall be provided a written summary of the vegetation management activities which occurred 
within Turtle Habitat, including dates, approximate work area boundaries, description of vegetation 
management techniques at each work site, and the BMPs which were implemented by the end of the 
treatment year.  Observations of state-listed turtles shall be reported within 30 days of each observation.  
 

Optional Turtle Enhancement Activities 
 
Utility companies may choose to work with NHESP turtle biologists in key areas to create and maintain 
exposed soil for turtle nesting areas. Additionally, high turtle activity areas could be identified and the 
vegetation management adjusted accordingly. 
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Appendix A 
 
Turtle Habitat Descriptions and Identification 
 

While many turtles occur primarily in wetlands, most species spend at least a part of their lives in 
uplands, and the Eastern Box Turtle makes extensive use of upland habitats.  ROWs primarily provide 
nesting (e.g. open, well-drained, and sandy soils) and basking (sun-exposure for warmth) habitat for 
state-listed turtles.  ROW’s also provide important terrestrial foraging habitat for two state-listed species, 
the Wood Turtle and the Eastern Box Turtle (e.g. slugs, fruiting shrubs, mushrooms, etc.),  ROW’s also 
provide terrestrial migratory, estivation, and breeding habitat for turtles.  Finally, wetlands within 
ROW’s can provide important habitat for both listed and more common aquatic turtle species such as the 
Blanding’s Turtle and Painted Turtle.  Turtles generally nest in open-canopy upland habitats with sparse 
vegetation and exposed soil.  Further details regarding habitat descriptions can be found in the rare 
species fact sheets for each species.   
 

• Semi-Aquatic Turtles 
 

Northern Red-bellied Cooter (Pseudemys rubriventris) – “Endangered” 
These state and federally listed turtles typically use freshwater ponds that have abundant aquatic 
vegetation and reside within aquatic habitats, except during the nesting season.  This species is 
only documented to occur within Plymouth County.  The Northern Red-bellied Cooter 
overwinters in freshwater ponds including coastal plain ponds.  This species is similar in 
appearance to the Eastern Painted Turtle, a very common species in MA.  The Northern Red-
bellied Cooter can be distinguished most readily by its large size relative to the Painted Turtle,  
and lack of a yellow spot that is prominent near the eye of Painted Turtle. 
 
Blanding’s Turtle (Emydoidea blandingii) – “Threatened”  
These turtles use a variety of wetlands (e.g. marsh, vernal pool, river/stream, shrub swamp, 
forested wetlands, etc.), and migrate, estivate, and nest within uplands (e.g. forest, shrubland, 
field, orchards, grasslands, etc.) habitats, This species has been documented to move greater than 
two kilometers (> 6,700 feet) between wetlands (upland and aquatic movement) and overland to 
upland nesting habitat in Massachusetts.  The Blanding’s Turtle overwinters in deep marshes, 
shrub swamps, and areas of deep open water.  This species is most easily recognized by the 
yellow coloration of the chin and neck and the highly-domed “helmet” shape of the shell.  

 
Wood Turtle (Glyptemys insculpta) – “Special Concern” 
The primary habitats of the Wood Turtle are rivers/streams followed closely by early 
successional/non-forested habitats.  Usually, the migratory corridor between all utilized upland 
and wetland habitats is the primary river/stream.  This species utilizes early successional 
shrub/field habitat between early May and October before returning to the primary river/stream 
to hibernate.  The Wood Turtle overwinters in perennial streams and rivers, preferring less 
steeply inclined streams.  This species is recognized by the coarse texture of the shell (resembling 
wood) and the orange/bronze coloration of the throat and legs.   

 

• Terrestrial Turtle Species 
 

Eastern Box Turtle (Terrapene carolina) – “Special Concern” 
The primary habitats of the Eastern Box Turtle include forested uplands and wetlands and a 
variety of mostly upland early successional habitats (shrublands, grasslands, etc.).  This species 
also occasionally visits shallow wetland (vernal pool, shrub swamp, marsh) habitats for brief 
periods of time between April and October to hydrate, feed, and estivate.  The Eastern Box Turtle 
overwinters in forests, in burrows or otherwise underground.  This species’ shell is highly domed 
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and very colorful with a gradient of yellow, orange, light browns, and gold resembling oak leaves 
on the forest floor.    

 
Turtle Biology 
The general annual activity cycle of turtles is as follows: 
 

• In the early spring, turtles emerge from hibernation and move to breeding, foraging, and basking 
habitat (overland and aquatic migration).   

• Throughout June, most female turtles nest in upland habitats with open canopy, loose, and often 
sandy soil (overland migration).   

• During mid to late summer (after nesting), turtles may have a period of reduced activity or 
dormancy called estivation that occurs in wetlands and forests, and other upland habitat that 
may surround wetland habitat utilized earlier that year.  

• In early to mid fall, turtles move to hibernation habitat (overland and aquatic migration).   

• Late November through late March turtles are in hibernation (inactive). 
 
The state-listed turtle species referenced above vary in amount of time spent in upland, which for a single 
species may be up to two to three months for semi-aquatic turtles (Wood, Blanding’s, and Northern Red-
bellied Turtles) and upwards of seven months for upland turtles (Eastern Box Turtle) during the annual 
activity period.  All state-listed turtle species can be observed on land from late March through 
November in upland non-forested (e.g. field, shrubland, ROW, etc.) and forested (e.g. oak and mixed 
forest) habitats.  Eastern Box Turtles primarily utilize upland habitats throughout their active period, but 
occasionally hydrate and feed in shallow wetlands (<5 ft) for short periods of time during the year.  In 
general, turtles are relatively easy to detect when moving, for example when traveling overland and 
nesting, however when estivating or at rest, they can be hard to detect (well-camouflaged with leaf litter 
and vegetation and enclosed in shell).   
 
Turtle nesting occurs largely during the month of June, as females travel to open-canopy habitat with 
well-drained, loose, sandy-loam soils.  Turtle nesting may occur in small open areas along trails, fields, 
grasslands, stream banks, and within the ROW.  Usually, turtles will nest between dusk and dawn hours 
when light is low and they are most protected against mammalian predators.  Once eggs are deposited in 
the ground, turtles vacate the nesting habitat and in most cases hydrate in nearby wetlands.  The majority 
of hatchling turtles will emerge between mid August and late October, however some hatchlings may 
overwinter within the nest cavity.  
 
 

 



  

 

 

BEST MANAGEMENT PRACTICES: 
 

ROW Vegetation Management in Vernal Pool Habitat for State-listed Species 
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BEST MANAGEMENT PRACTICES: 
ROW Vegetation Management in Vernal Pool Habitat for State-listed Species 
 
Vernal pools provide unique wildlife habitats for species of amphibians and invertebrates that are officially 
listed as “Endangered”, “Threatened” or of “Special Concern” in Massachusetts and tracked by the Natural 
Heritage & Endangered Species Program (NHESP) of the Massachusetts Division of Fisheries & Wildlife. State-
listed amphibians occur in a variety of habitats across the Commonwealth of Massachusetts, including along 
utility rights-of-way (ROW).  As a result, the use of heavy machinery, vehicles, and the alteration of wetland 
hydrology which may occur during vegetation management activities can negatively impact state-listed 
amphibians found within utility ROW. 
 

Management Goal 
 
Maintain the integrity of vernal pool habitat and reduce mortality from mowing/heavy equipment. 
 

Vernal Pool Identification 
 
1. GIS data layers or maps containing NHESP designated Vernal Pool Habitat (“VP Habitat”) will be 
provided by the NHESP. 

 
2. GIS data layers containing NHESP Certified, Potential Vernal Pools, and other significant wetland areas 
will be provided by the NHESP. 
 

3. The boundaries of all wetland areas identified by the NHESP (see #2 above) within VP Habitat shall be 
flagged (or otherwise visibly delineated) by qualified personnel to facilitate avoidance by equipment 
operators. Additionally, if the qualified personnel find other potential vernal wetland habitats within 
the ROW not included in the NHESP GIS datalayer, utility staff shall make a good faith effort to 
delineate these areas as well. 
 

Best Management Practices 
 
Work within delineated wetland areas should be avoided if at all possible. The following Best Management 
Practices shall be implemented within VP Habitat areas: 
 
Year-round practices 
 

• Diving of equipment (e.g. trucks and ATVs) is allowed along existing access roads. 

• Do not conduct fueling activities within VP Habitat Areas. Chainsaws (and other handheld equipment) 
may be fueled within the VP Habitat Areas, provided they are fueled down-gradient and at least ten 
(10) feet away from wetlands areas identified in #3 above. 

• When possible, avoid running machinery through wetland areas identified in #3 above, even during 
dry periods, to avoid changing the hydrology. 

• Avoid adding slash material resulting from vegetation management activities to the wetland areas 
identified in #3 above. Where significant amounts of slash fall into the wetland areas, remove it by hand 
or some other low-impact method. Amounts of slash materials are considered significant when, due to 
the volume of slash, leaving the slash would obscure the pool surface and reduce available light, or 
where slash would displace water in the pool. If the wetland areas contain water, attempt to leave the 
slash until the dry season or the winter. Removing it when wetland areas hold water can disrupt 
amphibian egg and larval development. Some slash material main remain in wetlands areas. 
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• Herbicide applications must follow the restrictions in 333 CMR 11.00, Rights of Way Regulations. 
 

Vegetation Management conducted between 1 December and 28 February:   
 
In general, maintenance activities that are conducted between 1 December and 28 February will pose minimal or 
no risk to state-listed species and can proceed. However, swamp mats should be used in conjunction with heavy 
equipment to avoid altering the hydrology.  Mats shall be removed immediately upon completion of the project.   
 
Vegetation Management conducted between 1 March and 30 November:  

 

• No mowing or operation of heavy equipment shall occur within the delineated boundaries of wetland 
areas (hand-cutting and trimming is permitted) 

• Do not alter or otherwise disturb (e.g. drive over with heavy equipment) existing piles of slash. 
 

Reporting 
 

A report summarizing the management activities implemented within VP Habitat shall be submitted to the 
NHESP by the end of the treatment year. Said report should include dates, the management techniques 
implemented, and information on any vernal pools identified. 
 

State-listed Amphibian Descriptions and Biology 
 

The three state-listed salamanders are in the same family of mole salamanders (Ambystomatidae): the Blue-
spotted Salamander (Ambystoma laterale), Jefferson Salamander (Ambystoma jeffersonianum), and the Marbled 
Salamander (Ambystoma opacum). These species are often thought of in association with their aquatic breeding 
habitat, which is primarily in ephemeral vernal pools. Although these aquatic habitats are essential for 
reproduction, these salamanders are only in the breeding pools for a few days to a couple of weeks per year. It 
is the surrounding upland forest habitat where the juvenile and adult salamanders spend 90% of their lives. 
Breeding migration to and from aquatic habitat occurs in the early spring for Blue-spotted and Jefferson 
Salamanders, while for Marbled Salamanders it occurs in the late summer and fall. Outside of these breeding 
periods, the adult salamanders reside in underground burrows and tunnels and beneath moist coarse woody 
debris.  
 

The final state-listed amphibian is the Eastern Spadefoot (Scaphiopus holbrookii) and is 
the most fossorial species of frog or toad in Massachusetts. These toads live in areas 
with dry sand or sandy loam.  They spend most of their time up to eight feet 
underground—hibernating during the cold months and avoiding desiccation during 
the rest of the year.  In warmer months, from April to September, the Eastern 
Spadefoot comes up at night to breed in temporary ponds after prolonged warm and 
heavy rains.   
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Appendix J 
 

NHESP Species Observation Forms 
and Emergency Work Form 
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STATE-LISTED SPECIES HABITAT ASSESSMENT GUIDELINES: WILDLIFE

The Natural Heritage and Endangered Species Program (NHESP) may request a State-listed Species
Habitat Assessment for imperiled wildlife species.  The assessment can be used by the applicant and

the NHESP to minimize project or activity-related impacts to state-listed species and their habitats.

The NHESP must pre-approve the biologist who will conduct the assessment. The biologist must
demonstrate experience working with the species that is the subject of the habitat assessment.

C O N D U C T I N G T H E A S S E S S M E N T

The  assessment  should  address  the  entire  project  site,  not  just  the  portion  within  the  proposed  project
“footprint”. The habitat assessment must consider the landscape context of the project site, and identify
and map off-site habitat features that may be of importance to the focal state-listed species.

The final document must include the following:

R E P O R T I N G R E Q U I R E M E N T S

Cover Type Maps: Upland and wetland portions of the project site should be divided into land-use/land-
cover types based upon dominant vegetation and existing development. Certified and potential Vernal
Pools (see MassGIS) should be mapped, including all potential vernal pools observed in the field that do
not appear on the MassGIS Potential Vernal Pools coverage.

Habitat Map/Existing Conditions: Each portion of the project site and adjacent land should be classified
based upon its ability to provide habitat functions for the relevant species (e.g. feeding, breeding,
nesting, etc.). A description should include important site features such as existing developed or
disturbed areas, as well as a discussion of the quality of the habitat including calculations of acreages.
Hydrology of wetlands and ponds should be described, as should the hydproperiod of any vernal pools.
The map should be overlayed on an ortho-photo (see MassGIS) of the project site with an indication of
the scale.

Representative photographs must be provided for all habitat types and key habitat features. Please
indicate on a map photograph locations and the cardinal direction of view.

Impact Analysis

A list of references, experts, and any other resources used must also be included.

: This  section  should  include  quantification  of  the  impacts  of  the  proposed  project  to
state-listed species habitat, including calculations of acreages and a description of impacts to each
specific habitat function (e.g., potential nesting, breeding, feeding, migratory, overwintering,
estivating). Additionally, recommendations should be provided for protective measures, potential design
changes that avoid and/or minimize impacts, and possible mitigation if applicable.

If any state-listed species are observed, a Rare Animal or Plant Observation Form must be submitted to the
NHESP within one month of the observation.

Please submit one (1) paper copy and one (1) copy on CD of the final report to the NHESP.
Please  note:  If  the  full  report  is  less  than  4MB,  you  may  email  an  electronic  copy to the  appropriate
review  biologist  or  assistant  in  lieu  of  sending  a  CD.   Please  be  sure  to  include  the  NHESP Tracking
Number in the email. A paper copy should still be mailed to the office.

Mail Report To

Regulatory Review

:

Natural Heritage & Endangered Species Program
100 Hartwell St, Suite 230
West Boylston, MA 01583

http://www.nhesp.org/


   
   April 2008 

Emergency ROW Work within Priority Habitat 
 

Please complete this form to update the Natural Heritage & Endangered Species Program on any ROW emergency work 
within Priority Habitat (Please submit only one emergency project per form).   

 
Contact Information: 
 
Name: 
 
Company: 
 
Address: 
 
City:     State:   Zip Code: 
 
Daytime Phone:    Ext. 
 
 
Information on work performed: 
 
Location:        Town: 
 
Acreage of Disturbance:       Date & Duration of Work: 
 
Description of Emergency Work Performed and Current Site Conditions: (If necessary attach additional sheet) 
 
 
 
 
 
 
Has the work associated with this emergency been completed?    Yes   No 
 
Do you anticipate the need for future work associated with this emergency?   Yes   No 
 

If yes, explain: (If necessary attach additional sheet) 
 
 
 
 
Please enclose a copy of a USGS topographic map in the scale 1:24,000 or 1:25,000 with the site location clearly marked 
and centered on the copy page.      
     
 
Please mail this completed form and topographic map to:    
            

Regulatory Review / Utilities                  
 Natural Heritage and Endangered Species Program     
 MA Division of Fisheries and Wildlife 
 1 Rabbit Hill Road 
 Westborough, MA 01581 

 
Questions regarding this form should be directed to (508) 389-6346 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

IN MAKING THIS OBSERVATION FORM AVAILABLE FOR USE BY THE PUBLIC, THE NHESP DOES NOT AUTHORIZE OR CONDONE ENTRY ONTO PRIVATE 
PROPERTY WITHOUT THE OWNER'S KNOWLEDGE AND PERMISSION.  THE UNLAWFUL TRESPASS ONTO PRIVATE PROPERTY MAY SUBJECT A 
TRESPASSER TO THE CRIMINAL OR CIVIL SANCTIONS AVAILABLE UNDER THE LAW.  FOR THESE REASONS, THE NHESP STRONGLY RECOMMENDS THAT 
THE PERMISSION OF THE LANDOWNER BE OBTAINED PRIOR TO ENTERING PRIVATE PROPERTY TO COLLECT INFORMATION FOR THIS FORM.  IT IS THE 
SOLE RESPONSIBILITY OF EACH PERSON COLLECTING INFORMATION FOR THIS FORM TO ENSURE THAT THEIR ACTIVITIES COMPLY WITH THE LAW. 
 

 

 

NHESP ANIMAL OBSERVATION FORM 
*Required Fields (additional information may be requested during NHESP review of observation report) 

 

*SPECIES NAME (scientific name preferred): __________________________________________________________ 

Survey Information 

*Date(s) and time(s) of observation(s): ________________________________________________________________ 

Amount of area surveyed/time spent surveying area: ____________________________________________________ 

*Description of the diagnostic characteristics upon which the ID was based (including how distinguished from 

similar species): ____________________________________________________________________________________ 

Species Identification 

_________________________________________________________________________________________________ 

*Photographs taken (Y / N)?  If yes, please submit a clear photo/slide/or electronic digital image of the animal showing 
diagnostic features.  On image, please indicate your name, the date, location, and species. 
*Was a specimen taken and curated for deposition in a biological research collection (Y / N)?  If yes, please indicate 
the institution or personal collection where the specimen will be deposited: _____________________________________ 
_________________________________________________________________________________________________ 

*Town: __________________________ County: _______________________ Waterbody: ______________________  

Location Information 

*Describe how to get to the site of the observation using obvious permanent landmarks such as a road intersection 
(measuring to at least the nearest 1/10 mile): ___________________________________________________________ 
__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

*Please attach a copy of the appropriate section of a USGS topo map, aerial photograph, or similar map (i.e. 
Google Earth map, GIS map, etc.), and carefully mark the specific site where you observed this rare species.  
 

Site Coordinates (if available): System used (circle one):     UTM      Lat-Long      Mass. State Plane
 Source of coordinates (circle one): GPS Google Earth other GIS system (please specify______________) 

       Datum:  ______ 

 Coordinates at original observation location  
 Obs #1: ___________ ____________   ______________________ 

If GPS, accuracy of GPS unit at the time the coordinates were taken: 

 Obs #2: ___________ ____________   ______________________   
 Obs #3: ___________ ____________   ______________________ 

Name:________________________________________ 
Telephone #: ___________________________________ 
Email: ________________________________________ 
Please note,  for report to be accepted into NHESP 
database, all required fields including signature field on 
page 3 must be completed 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

*Number of individuals observed.  If known, age/life stage, and sex (please describe how age and sex were determined): 

_______________________________________________________________________________________________ 

Population Information 

_______________________________________________________________________________________________ 

Evidence (if any) of breeding activity at this site (e.g. eggs, nests, carrying food to young, copulation, juveniles 

present): ________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

Behavioral notes (e.g. crossing road, basking): _________________________________________________________ 

________________________________________________________________________________________________ 

Have you observed this species at this site in previous years (Y / N)? If yes, please give details: ________________ 

________________________________________________________________________________________________ 

Description of habitat at site where the animal was observed (e.g. forest, open field). If possible, please list dominant 

vegetation, size of habitat patch, information on the physical environment (e.g. vegetation structure, substrate type, 

hydrology, slope), and information on local land use and alterations to ecological processes (e.g. damming, logging, rip-

rapping of stream): _________________________________________________________________________________ 

Site Information 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

Associated species at this site: ________________________________________________________________________ 

_________________________________________________________________________________________________ 
_________________________________________________________________________________________________ 

Observed or potential threats to the species or its habitat at this site (e.g. land clearing, invasive species)? If yes, 

describe:__________________________________________________________________________________________ 

__________________________________________________________________________________________________

__________________________________________________________________________________________________ 

Landowner’s name and address, if known: _____________________________________________________________ 

__________________________________________________________________________________________________ 

Additional comments: ______________________________________________________________________________ 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 
__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

 

 

 

Additional Data Submission Information 

If the organism’s species identification was made by 

someone other than the observer listed above, please 

provide contact information for person who 

identified the organism: 

Name:________________________________________ 

Permanent Address: ____________________________ 

_____________________________________________ 

Email Address:_________________________________ 

Telephone:____________________________________ 

Affiliations/Qualifications:________________________

_____________________________________________ 

If form filled out

 

 by someone other than the observer 

listed above, please provide contact information: 

 

Name:________________________________________ 

Permanent Address: ____________________________ 

_____________________________________________ 

Email Address:_________________________________ 

Telephone:____________________________________ 

Affiliations/Qualifications:________________________

_____________________________________________

 

IS THIS OBSERVATION ASSOCIATED WITH A NHESP REVIEW FILE?  Yes____ No____ Don’t Know_____ 

If “Yes” please list NHESP file/tracking #:  _________________________________  
IS THIS OBSERVATION ASSOCIATED WITH A COLLECTION PERMIT?  Yes____ No____ Don’t Know_____ 

If “Yes” please list Collection Permit #:  _________________________________  

 
 

Thank you for contributing to the Natural Heritage & Endangered Species Program database. 
Your efforts are valuable and appreciated. 

Observer Information and Certification 
 

*Observed at original location by (please sign below):__________________________________________________ 

*Observer’s Permanent Address:__________________________________________________________________ 

*Email Address (if available):________________________________*Telephone:___________________________ 

Affiliations/Qualifications:_______________________________________________________________________ 

*List names of other observers (and qualifications): ____________________________________________________ 

 

I hereby certify under pains and penalties of perjury that the information contained in this report is true and complete 

to the best of my knowledge. 

*Signature: ____________________________________________________ *Date: ___________________________ 

(The person who observed the species must sign here) 

 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

IN MAKING THIS OBSERVATION FORM AVAILABLE FOR USE BY THE PUBLIC, THE NHESP DOES NOT AUTHORIZE OR CONDONE ENTRY ONTO PRIVATE 
PROPERTY WITHOUT THE OWNER'S KNOWLEDGE AND PERMISSION.  THE UNLAWFUL TRESPASS ONTO PRIVATE PROPERTY MAY SUBJECT A 
TRESPASSER TO THE CRIMINAL OR CIVIL SANCTIONS AVAILABLE UNDER THE LAW.  FOR THESE REASONS, THE NHESP STRONGLY RECOMMENDS THAT 
THE PERMISSION OF THE LANDOWNER BE OBTAINED PRIOR TO ENTERING PRIVATE PROPERTY TO COLLECT INFORMATION FOR THIS FORM.  IT IS THE 
SOLE RESPONSIBILITY OF EACH PERSON COLLECTING INFORMATION FOR THIS FORM TO ENSURE THAT THEIR ACTIVITIES COMPLY WITH THE LAW. 
 

 

 

NHESP PLANT OBSERVATION FORM 
*Required Fields (additional information may be requested during NHESP review of observation report) 

 

*SPECIES NAME (scientific preferred): ____________________________________________EO#, if known: ______ 

Survey Information 

*Date(s) of observation(s): _________________________________________*Population Found ( Y  /  N )? 

Amount of area surveyed/time spent surveying area: ____________________________________________________ 

*Photographs or slides taken (Y / N)?  If yes, please submit a clear photo/slide/or electronic digital image of the plant 
showing diagnostic features.  On image, please indicate your name, the date, location, and species. 

Species Identification 

*Was a specimen collected and curated for deposition in a biological research collection (Y / N)?  If yes, please 

indicate the repository: __________________________________________________Collection # (optional): ________ 

*Are you confident of this species ID (Y / N)?  If No, please explain: ________________________________________ 

*Description of the diagnostic characteristics upon which the ID was based (including how distinguished from 

congeners or look-alikes): ____________________________________________________________________________ 

_________________________________________________________________________________________________ 

Reference used: ___________________________________________________________________________________________ 

*Town: _____________________ County: _________________ Waterbody or site name: ______________________  

Location Information 

*Describe how to get to the area surveyed and the rare plant population (if found) using permanent landmarks and 
cardinal directions.  Please include potential accessibility obstacles or dangers (e.g., river crossing, tides).  If you would 
like to provide a sketch, please do so on the last page: ______________________________________________________ 
__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

*Please attach a copy of the appropriate section of a USGS topo map, aerial photograph, or similar map (i.e. 
Google Earth map, GIS map, etc.), and carefully mark the specific site(s) of the rare plant population (if found) and 
the total area surveyed.  
 

Name:_______________________________________ 
Tel. #/email: __________________________________ 
 
Please note,  for report to be accepted into NHESP 
database, all required fields including signature field on 
page 3 must be completed 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

Site Coordinates (if available): System used (circle one):     UTM      Lat-Long      Mass. State Plane
 Source of coordinates (circle one): GPS Google Earth other GIS system (please specify______________) 

       Datum:  ______ 

 Coordinates at original observation location  
 Obs #1: ___________ ____________   ______________________ 

If GPS, accuracy of GPS unit at the time the coordinates were taken: 

 Obs #2: ___________ ____________   ______________________   
 Obs #3: ___________ ____________   ______________________ 

Did your survey encompass the entire population extent, if known (please circle one)?  

Population Information 
Yes No 

Approximate area occupied by the population (circle appropriate unit):_______     

Uncertain 

meters2     hectares     feet2     

*Population Size: 

acres 

Total number of “genets” (i.e., genetically distinct, or clearly separate individuals): ______ ( Precise count    or     estimate? ) 
and/or 

Total number of “ramets” (i.e., stems or shoots arising from clones): ______ ( Precise count     or     estimate? ) 

*Population Structure (please indicate the # or % in each age class and condition if known, or just check all that apply): 
Age Classes Present  
____Seedlings   ____Vegetative   ____Mature fruit 

Reproductive Condition of the Population on this Date 

____Immature plants  ____In bud   ____Seed dispersing 
____Mature plants  ____In flower   ____Senescent 
____Plants of unknown age ____Immature fruit  ____Dormant 

How would you characterize the vigor of this population (please circle one)?     Excellent     Good     Fair     

Have you observed this species at this site in previous years (Y / N)? If yes, please give details: ________________ 

Poor 

________________________________________________________________________________________________ 

Describe the habitat, including the natural community and associated species:_______________________________ 

Site Information 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

Circle Appropriate Habitat Descriptors:

summit/crest 

Landform/Topography 

upper slope 

mid slope 

lower slope 

rolling terrain/plain 

floodplain/terrace 

wetland 

shore/lake/stream 

N     NE 

Aspect (       °) 

E     SE 

S     SW 

W     NW 

flat/variable 

 

 

 

flat 

Slope (       %) 

gentle 

average 

steep 

very steep 

abrupt 

 

 

open 

Light  

filtered 

shade 

 

 

 

 

 

xeric 

Soil Moisture Regime 

dry 

mesic 

wet 

inundated 

 

 

 

 
Elevation: _______________ (ft or m?)  Soil Type(s): _______________________________________________ 

Surficial Geology: _____________________________ Bedrock Geology: ____________________________________ 

List invasive species present and describe their perceived threat level (low, medium, high):_____________________ 

_________________________________________________________________________________________________ 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

Please describe other observed threats to the population at this site (e.g. disease, predation, disruptive land uses): 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

Landowner’s name and address, if known: _____________________________________________________________ 

__________________________________________________________________________________________________ 

Managed Area Name (if applicable):___________________________________________________________________ 

Contact Person name & tel#/email (if known):___________________________________________________________ 

Owner Comments:__________________________________________________________________________________ 

What are your recommendations for future inventory, monitoring, research, and/or management?______________ 

__________________________________________________________________________________________________ 
What are your protection recommendations?___________________________________________________________ 

Additional comments: ______________________________________________________________________________ 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

 

 

Observer Information and Certification 
*Observed at original location by (please sign below):__________________________________________________ 

*Observer’s Permanent Address:__________________________________________________________________ 

*Email Address (if available):________________________________*Telephone:___________________________ 

Affiliations/Qualifications:_______________________________________________________________________ 

*List names of other observers (and qualifications): ____________________________________________________ 

 

I hereby certify under pains and penalties of perjury that the information contained in this report is true and complete 

to the best of my knowledge. 

*Signature: ____________________________________________________ *Date: ___________________________ 

(The person who observed the species must sign here) 



Please submit field forms, appropriate maps with specific location clearly marked, and all supporting documentation to: 
Data Manager, Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries & Wildlife, Rt. 135, Westborough, MA 01581 

 
Additional Data Submission Information 

 

If the organism’s species identification was made by 

someone other than the observer listed above, please 

provide contact information for person who 

identified the organism: 

Name:________________________________________ 

Permanent Address: ____________________________ 

_____________________________________________ 

Email Address:_________________________________ 

Telephone:____________________________________ 

Affiliations/Qualifications:________________________

_____________________________________________ 

If form filled out by someone other than the observer 

listed above, please provide contact information: 

 

 

Name:________________________________________ 

Permanent Address: ____________________________ 

_____________________________________________ 

Email Address:_________________________________ 

Telephone:____________________________________ 

Affiliations/Qualifications:________________________

_____________________________________________

 

IS THIS OBSERVATION ASSOCIATED WITH A NHESP REVIEW FILE?  Yes____ No____ Don’t Know_____ 

If “Yes” please list NHESP file/tracking #:  _________________________________  

IS THIS OBSERVATION ASSOCIATED WITH A COLLECTION PERMIT?  Yes____ No____ Don’t Know_____ 

If “Yes” please list Collection Permit #:  _________________________________  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thank you for contributing to the Natural Heritage & Endangered Species Program database. 
Your efforts are valuable and appreciated. 



www.nhesp.org         Revised January 2011 

 

STATE-LISTED SPECIES HABITAT ASSESSMENT AND SURVEY 
GUIDELINES: PLANTS 

The Natural Heritage and Endangered Species Program (NHESP) may request a State-listed Species 
Habitat Assessment & Survey for imperiled plants.  The assessment can be used by the applicant and the NHESP 
to minimize project or activity-related impacts to state-listed species and their habitats. 

 

• The NHESP must pre-approve the botanist who will conduct the assessment or survey. The botanist must 
demonstrate the ability to locate and identify the state-listed plant species and their habitat(s).   

P R I O R  T O  T H E  A S S E S S M E N T  A N D  S U R V E Y  

• The assessment and survey protocol must be pre-approved in writing by the NHESP and should address the 
entire project site, not just the portion within the proposed project “footprint”. The methods and timing of 
survey for each imperiled plant should also be described in the protocol. Please note that multiple visits may 
be necessary for larger properties, certain plant species, and throughout the time period where the target 
plant is most detectable. 

• If a botanist and/or the NHESP believes that specimens of a state-listed species must be collected for 
confirmation or vouchering, a “Scientific Collection Permit” will be required. For additional details, please 
refer to the Guidelines for Rare Plant Collection in Massachusetts (revised 9 February 2007). 

• The final document must include the following:  

R E P O R T I N G  R E Q U I R E M E N T S  

• Summary
• 

 of survey methodology and a map of the survey area extent. 
Cover Type Maps

• 

: As applicable to the species being surveyed, upland and wetland portions of the 
project site should be subdivided into land-use/land-cover types based upon dominant vegetation and 
existing development.  
Existing Conditions

• 

: The description should include important site features such as existing developed or 
disturbed areas and detailed observation notes with a representative list of vascular plants. As 
applicable to the species being surveyed, vegetation and general habitat conditions should be described 
as outlined in the “Classification of the Natural Communities of Massachusetts” (Swain & Kearsley 2001). 
The map should be overlayed on an ortho-photo (see MassGIS) of the project site with an indication of 
the scale. 
Representative Photographs

• 

 of the site. Please indicate on a map photograph locations and the cardinal 
direction of view.  
Summary of the survey results

• 

 including representative photographs of each target plant and those easily 
confused with the target plant. 
Impact Analysis

• A list of botanical references, herbaria, experts, and any other resources used for identifications or 
during surveys must also be included.  

: A quantification, including calculations of acreages, of the impacts of the proposed 
project to target plants and their habitats. Additionally, recommendations should be provided for 
protective measures, potential design changes that avoid and/or minimize impacts, and possible 
mitigation if applicable.   

• If any state-listed species are observed, a Rare Animal or Plant Observation Form must be submitted to the 
NHESP within one month of the observation.  

• Please submit one (1) paper copy and one (1) copy on CD of the final report to the NHESP. 
• If the full report is less than 4MB, you may email an electronic copy to the appropriate review biologist 

or assistant in lieu of sending a CD.  Please be sure to include the NHESP Tracking number in the email. A 
paper copy should still be mailed to the office.   

Mail Report To

Regulatory Review 

:  

 Natural Heritage & Endangered Species Program 
1 Rabbit Hill Road 

Westborough, MA 01581 
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Appendix K 
 

Well Area/List 



 
 
 
 

\\mafs1\SYS\P2000\2000727\A89\YOP\Appendix K - Well List\Well List 2013.doc 
Corres (MA) 

Location of Known Private Drinking Water Supply Wells 
 
Holyoke – In 2004, Holyoke Health Department supplied information on the portion of the city 
where private drinking water wells are likely to be located. This area is shown on the figure 
contained in Appendix K.  The Department has been contacted during each subsequent year to 
update this information. Since 2004, several additional private drinking water wells were installed 
within the area shown on the figure in Appendix K, since this area of the city does not have public 
drinking water service. Herbicide application crews will attempt to field-identify other private 
drinking water wells in this area.  
 
Chicopee – The Chicopee Health Department was contacted during 2004 to determine if any 
drinking water wells are present in the area where HG&E is proposing vegetation management. 
No known wells were reported.  Subsequent annual discussions with the Department in 
indicated that no private drinking water wells were installed or proposed for installation in this 
area since 2004. 
 
South Hadley -- The area in South Hadley where vegetation management is proposed includes 
no residences, and extensive ground survey has not identified evidence of any private drinking 
water wells in the vicinity of the project. 
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Appendix L 
 

Public Notice and MDAR YOP Approval Letter 
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Appendix M 
 

Lower Riverside Park ROW Map 
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Appendix N 
 

Gatehouse Park ROW Map 
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