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WETLAND MITIGATION MONITORING REPORT 4 - 2011 
 

LANDFILL CLOSURE PROJECT # 900748 
 

UNIVERSITY OF CONNECTICUT, STORRS, CT 
 

 
 
 
 
1.0 PROJECT OVERVIEW 
 
This report presents the results of wetland mitigation monitoring conducted during the fourth 
growing season (2011) following construction of mitigation associated with the University of 
Connecticut Landfill Closure Project # 900748 at Storrs, Connecticut.  This report follows the 
format and content requirements set forth in U.S. Army Corps of Engineers Regulatory Guidance 
Letter No. 08-03 dated October 10, 2008.  The 10 page maximum has been exceeded due to the 
number of mitigation sites (7) involved and project reporting requirements. 
 
1.1 Permit / Regulatory References 
 
U.S. Army Corps of Engineers (ACOE) Permit No. NAE 2004-661 (5/25/05) 
Connecticut Department of Environmental Protection (CTDEP): 

Inland Wetlands and Watercourses Permit No. IW-2003-112 (5/5/05) 
Section 401 Water Quality Certificate No. WQC-200302988 (5/5/05)  
Remediation Section Closure Plan Approval per Consent Order No. SRD 101 (11/22/04) 
Permit Special Conditions Related to Mitigation (Appendix A) 

 
1.2 Party Responsible for Monitoring and Dates 
 
Permittee:       Consultant:  
    Richard Miller     Christopher Mason, PWS 
    Director     President, Principal Scientist 
    Office of Environmental Policy   Mason & Associates, Inc. 
    University of Connecticut    771 Plainfield Pike 
    31 LeDoyt Road, Storrs, CT 06269   North Scituate, RI  02857 
    ph: (860) 486-8741    ph: (401) 647-3835 
    email: rich.miller@uconn.edu          email: cmason@mason-associates.com 
 
During 2011 Mason & Associates, Inc. staff conducted 49 days of monitoring activities on the 
following dates:  January 20, February 22; March 17, 30; April 15, 18, 20, 27; May 6, 13, 17, 27; 
June 1, 10, 17, 20, 22, 24, 28, 29, 30; July 12, 14, 19; August 2, 3, 9, 10, 11, 17, 19, 23, 26, 29, 
30; September 9, 14, 20, 21, 27; October 17, 20, 21, 22, 25, 26, 28; November 18; and December 
2.  
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1.3 Project Summary 
 
Site remediation and closure of the University of Connecticut (UConn) landfill and former 
chemical pits involved projected loss of 1.83 acres of inland wetlands near the base of the 
landfill (Figures 1 - 3).  Planned remediation also included 2.97 acres of temporary wetland 
disturbance for removal of contaminated sediments.  Table 1 provides a summary of the project-
related wetland impact areas as permitted, including wetland area, wetland class, 
functions/values, impact area, impact type and purpose of work at each area.  The majority of the 
vegetated wetland impact areas was represented by degraded wetlands associated with the 
landfill, including wetlands dominated by invasive plant species such as reed canary grass 
(Phalaris arundinacea) and common reed (Phragmites australis).  The total area of unavoidable 
federal jurisdictional wetland loss was estimated to be 1.83 acres, of which approximately 1.5 
acres (82%) were previously disturbed / degraded.   
 
The approved Wetland Mitigation Plan (Mason & Associates, Haley & Aldrich, 2004) identifies 
a proposed set of wetland mitigation actions.  “Mitigation,” as used in this plan, includes: 
 
x Restoration of wetlands disturbed by the remedial actions (Wetland Restoration) 
x Replication of wetlands lost by filling associated with the remedial actions and post-closure 

use (Wetland Creation) 
x Enhancement of wetlands in the vicinity of the project by control of invasive species in 

wetlands and adjacent uplands  
x Preservation of wetlands and adjacent uplands in the project area through easement. 
 
The approved wetland mitigation plan includes 1.83 acres of wetland creation, 2.97 acres of 
wetland restoration, 12.4 acres of wetland enhancement through invasive species control over 45 
acres of wetland and upland, 64 acres of open space preservation (approximately 27 acres 
wetland and 37 acres upland) with public use trails and creation of a vernal pool (Figure 4 and 
Table 2). 
 
1.4 Site Location and Landmarks 
 
The wetland restoration and creation areas lie within 1,000 feet of the closed landfill perimeter 
(Figures 3 and 4).  The approximate location of the landfill is at 41� 8’ 42” N latitude and 72� 15’ 
54” W longitude.  A parking lot was built on top of the landfill, and the restoration and creation 
sites are easily accessed from the maintenance road at the toe of the landfill slope (Figure 5).  
Wetland mitigation sites south of the landfill are adjacent to an existing bike path.  The open 
space preservation area (UConn Hillside Environmental Education Park or HEEP) includes trail 
access from several trailheads to the restored and created wetlands, the created vernal pool 
(VPB), and reference wetlands (Figure 4).  Reference landmarks include permanent surveyed 
monuments, monitor wells, wildlife observation platforms and stormwater discharge structures 
as noted on the as-built plans (Appendix B).   
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1.5 Performance Standard Summary 
 
Wetland mitigation monitoring indicates restored wetlands met wetland hydrology and soil 
criteria except for a portion of Wetland A near the bike path, an area of Wetland Areas  
C West/C1 near the north stormwater detention pond, and a portion of C South near the 
maintenance road.  Field conditions encountered during the installation of the northern leachate 
interceptor trench (LIT) led to design modifications which resulted in more wetland fill than 
anticipated along the edge of Wetland Restoration Areas C West and C South.  Four of the five 
vegetation performance standards were met by the end of the fourth growing season.  Vegetation 
data for the 2011 monitoring period shows better results than the 2010 monitoring period. The 
presence of some upland species, local abundance of cattail and common reed, and browsing of 
woody plantings (and volunteers) by deer and rodents are some contributing factors accounting 
for the shortfall in the vegetation Criteria 2c (at least 60% cover non-invasive hydrophytes in PFO and 
PSS areas, excluding POW, considering only key non-invasives, of which at least 15% are woody species).   
 
Wetland Creation Areas C1 and C3 met hydrologic and soil standards.  Wetland Creation Area 
A1 also met hydrologic and soil standards but fell short of the vegetation standards due to the 
effect of on-going deer browse.  This year’s monitoring has shown that clover is not present in 
wetland mitigation areas C1 and A1, and has been dramatically reduced in C3.  Creation Area 
C3 boundaries and planting zones were altered due to bedrock encountered during construction.  
Created Vernal Pool B continues to meet hydrologic design criteria and exhibits abundant 
macroinvertebrate and amphibian breeding activity.  Despite challenges meeting Criteria 2c in 
the planned forest and shrub areas of the vegetation success standards, all of the wetland 
mitigation sites exhibited diverse and abundant wildlife use, including breeding of wetland 
dependant macroinvertebrates, small mammals, birds, amphibians and reptiles.  Compared to 
2010, wetland mitigation sites in 2011 exhibited an increase in vegetative cover, abundance of 
hydrophytic (wetland) plants, and overall increase in species diversity (Table 10). 
 
Invasive species control measures have been implemented in each of the wetland restoration and 
creation areas, in nearby wetlands outside the construction limit of disturbance, and some key 
upland areas proximate to wetlands.  Control efforts in 2011 included hand pulling where 
possible, foliar application of herbicide to common reed and reed canary grass, and cut stump 
application of herbicide to multiflora rose (Rosa multiflora), autumn olive (Elaeagnus 
umbellata), and to a lesser extent, glossy buckthorn (Rhamnus frangula), Japanese barberry 
(Berberis thunbergii), oriental bittersweet (Celastrus orbiculata) and morrow’s honeysuckle 
(Lonicera morrowii).  In most areas, observed purple loosestrife (Lythrum salicaria) and Cattail 
species (Typha spp.) have been hand pulled.  Within the wetland restoration and creation areas, 
invasive species are not as prevalent as previous years with total percent cover less than 1%. 
 
A detailed delineation of the mitigation wetlands was performed during the 2010 monitoring 
period.  Appendix B of this report utilizes much of the 2010 wetland delineation GIS data, as 
well as current data based on field observations in Wetland Areas D, F1, C1 north of the north 
stormwater detention pond, and a newly developed wetland identified as J1.  These areas will be 
closely monitored in 2012 for their continuing wetland development. 
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1.6 Dates of 2011 Corrective Maintenance Activities 
 
Hand weeding of invasive plant species was performed during field inspections throughout the 
monitoring period (dates listed in Section 1.2).  In addition, the following corrective measures 
were undertaken on the following dates in 2011: 
 

x Herbicide application to control invasive plants: June 20 and September 21  
x Installation of purchased trees and shrubs: June 1 and September 27 
x Transplanting of trees and shrubs: April 20 and June 22 
x Implementation of tree and shrub protection from animal browse: June 1, April 20, June 

22 and September 27 
x Remedial grading in the area north of the north stormwater detention pond: June 1 

 
1.7 Plan for Additional Corrective Measures 
 
Specific corrective measures recommended to enable mitigation areas to meet performance 
standards include: 
 

x Continue the common reed control effort in 2012 to include glyphosate application in 
mitigation areas (e.g. C North) and in the large stands that occur in Wetland C near the 
mitigation sites.  Within the open space preservation area, the use of herbicides outside of 
the invasive species control area designated in the Wetland Mitigation Plan may be 
limited by the preservation area easement, requiring additional approval from CTDEP. 

x Follow-up control of common reed in Vernal Pool 3 and the contiguous population 
extending through a disturbed forested portion of Wetland C into Wetland Restoration 
Area C West (and adjacent to Wetland Creation Area C1).   

x Install wetland plants to: a.) promote additional wetland area to compensate for wetland 
area shortfall Criteria 2c and b).  Replace some woody plants in Wetland Restoration and 
Creation Areas (woody planting zones / shrub islands). 

x Provide additional protection of shrubs and tree seedlings in portions of Wetland 
Restoration and Creation Areas.   

x Monitor the effect of water level drop in Wetland C and Vernal Pool 3 that resulted from 
removal of the beaver dam at the outlet of Wetland C.  

 
 
2.0 REQUIREMENTS 
 
The outstanding and/or on-going project specific requirements for wetland mitigation are 
itemized below, along with a narrative response indicating the degree to which the requirement 
has been fulfilled.  Previously completed and satisfied requirements can be found in prior 
reports.  Requirements are shown below in italics; they are reproduced from the Wetland 
Mitigation Plan, supplemental materials submitted in November 2004, or the subject ACOE / 
CTDEP permit special conditions (Appendix A).   
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As requested by the CTDEP, UConn is to identify the qualified wetland scientist(s) who will 
perform mitigation area inspections.  Mr. Christopher Mason, PWS or Mr. Jeffrey Bridge, PWS 
have been identified as the qualified wetland scientists who will perform annual inspections of 
the wetlands creation and restoration areas for a period of not less than 10 years.  Should these 
two individuals not be available for these inspections, another qualified scientist will be 
identified to CTDEP. 
 
Mr. Mason performed 7 site inspections during the reporting period; he was assisted by Mason & 
Associates wetland scientists Joseph McCue, PWS, Diana Brennan, Lisa Caledonia and Nicole 
Hayes, PWS.  Mr. Jeffrey Bridge, PWS performed 1 site inspection during the reporting period.  
Inspections planned through year 2017 will meet the ten year CTDEP requirement. 
 
2.1 Mitigation Goals 
 
The proposed compensatory mitigation package includes a combination of wetland restoration, 
wetland creation, wetland enhancement, and preservation of adjacent uplands to fulfill the 
overall mitigation goals: 

x No net loss of wetland area, functions or values 
x Restoration of wetland habitats disturbed by sediment remediation 
x Creation of wetland with reliable source of wetland hydrology 
x Buffering natural and created wetlands from human activity 
x Enhancement of wildlife habitat 
x Control of problem invasive and exotic plant species 
x Practicable, cost-effective construction 

 
In addition, vernal pool creation was added to the mitigation plan for the project to comply with 
U.S. Fish & Wildlife Service (USFWS) comments during the permitting process. 
 
Substantial progress continues to be made towards achieving these goals.  Assessment of 
wetland gains and losses indicates most of the creation and restoration sites meet appropriate 
hydrologic and soil criteria.  Wetland losses due to fill or hydrologic modification total 
approximately 2.04 acres, while the total area of wetlands created is approximately 2.00 acres 
(Tables 3 and 4).  This 2011 creation estimate exceeds the 2004 mitigation plan design of 1.83.  
This is due to the fact that field conditions encountered during the installation of the northern 
leachate interceptor trench (LIT) resulted in more wetland fill than anticipated along the edge of 
Wetland Restoration Areas C West and C South.  These 2011 estimates are based on: 2011 
vegetation, soils and hydrologic monitoring; as-built survey plans (Appendix B); New England 
Hydric Soils Technical Committee Manual - April 2004; 2011 field investigation aided by global 
positioning system (GPS) equipment; and geographic information system (GIS) data including 
2008 orthophotography and May and October 2011 low altitude aerial photography.   
 
Wildlife habitat restoration and enhancement have been largely successful with respect to 
macroinvertebrates, amphibians, reptiles, fish, mammals, and many bird species (Table 5).  
Several wildlife species that have not been previously documented on-site were observed and 
documented during the 2011 field efforts.  Creation of over 40 pools in the restoration and 
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creation areas led to abundant use by fish and wildlife for breeding, forage, and cover.  
Establishment of woody vegetation continues to be hindered by deer browse, but their growth is 
expected to be successful due to the installation of numerous protective measures in 2011. 
 
Vernal pool creation (Vernal Pool B) succeeded in achieving target seasonal water levels 
appropriate to amphibian breeding.  Similar to 2010, wood frog and spotted salamander utilized 
the pool for breeding in 2011.  In addition, aquatic macroinvertebrate diversity and abundance 
within this pool are greater in 2011 compared to 2010.  
 
2.2 General Requirements 
 
After completing the Remedial Action Plan and wetlands mitigation, UConn will monitor the 
mitigation areas for at least 5 years to ensure the success of the mitigation plan, in accordance 
with ACOE guidelines and regulations.  The mitigation areas will be inspected monthly for 
vegetation, soils and hydrology, effectiveness of erosion and siltation controls, wildlife activity, 
control of invasive species, and general permit compliance.  Remedial actions will be proposed 
and implemented to correct violations of the permit conditions.   
 
Field inspections of all wetland mitigation sites have been conducted monthly in 2011.  
 
The post-construction/mitigation monitoring reports will:   

 
x Summarize the original or modified mitigation goals and describe how the mitigation has 

failed or succeeded in attaining the goals at each mitigation site. 
 
See Sections 2.1, 2.3, 4.1 and 4.2 of this report. 
 

x Describe significant problems encountered during construction and maintenance 
(monitoring) of the mitigation site(s) and what solutions were implemented to correct 
those problems. 
 
Mitigation related issues which arose during the construction period were described in 
the 2008 Annual Report (Wetland Mitigation Monitoring Report 1 – 2008, Mason & 
Associates, Inc. 2009); those issues which have been resolved are not repeated herein.  
The as-built plans document the final wetland restoration and creation grading and 
supplemental planting (see Appendix B).  Differences between the permit / design plans 
and the as-built condition are quantified in Tables 3 and 4.  The following problems and 
corrective actions were identified in 2011: 
 

1. Shortfalls in wetland restoration / creation resulted from conditions encountered 
during site remediation construction (Tables 3 and 4).  Although this was a 
significant concern immediately following the construction and reported in 
monitoring years 1 through 3, corrective actions have been taken, including 
remedial grading within Wetland Restoration Area C West/C1 (north of the north 
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stormwater detention pond), that has led to the 2011 estimate of just 0.04 acres 
needed to achieve the 1:1 compensatory mitigation.     

 
2. Recent hydrologic changes in Wetland C and Vernal Pool 3 are thought to be a 

contributing factor concerning the expansion of common reed and associated 
decrease in habitat value, as described in the 2008 Annual Report.  Actions taken 
to address this issue in 2010 included continued water level monitoring and 
herbicide application to common reed in portions of Wetland C near Vernal Pool 
3 and the wetland restoration areas.   

 
3. Groundwater from the southern detention pond underdrain continues to discharge 

into a portion of Wetland Creation Area A1 and from the north stormwater 
detention pond outlet into Wetland Restoration Area C West.  Groundwater also 
appears to be discharging from natural seeps in the slope.  Although the seepage 
has not shown an adverse effect on the wetland creation area’s success, it will 
continue to be monitored.   

 
4. Vegetation monitoring in 2011 identified three challenges affecting mitigation 

area success and the corrective measures that were implemented:  
a) continued animal browse of woody and herbaceous species, both 
planted and volunteers – to address this problem, protective measures 
(metal deer fencing and tree shelters) were implemented, 
b) abundance of common cattail (Typha latifolia) and reed canary grass in 
certain locations – control of these species, principally through hand 
weeding and herbicide application, was performed in 2011 to limit the 
expansion of these populations in mitigation areas; and  
c) hydrologic conditions which may be inadequate to support hydrophytic 
vegetation in localized areas – continued monitoring of hydrology, soils 
and vegetation took place in 2011 to assess this concern.   
 

5. Vegetation monitoring in 2011 identified a number of places where invasive 
species were growing in the mitigation areas.  Efforts to control these species 
included mechanical removal (hand pulling, extraction with a weed wrench) and 
herbicide treatment.  Control efforts took place in all mitigation sites.  Common 
reed, cattail and reed canary grass were the principal species of concern.  To a 
lesser extent, individual common reed and purple loosestrife specimens were 
pulled.  Additional USDA Connecticut State-Listed Noxious Weeds were 
targeted, many of these were found on the edge of mitigation areas.   

 
6. Several large colonies of Japanese stilt grass (Microstegium vimineum) were 

found and cut prior to seed dispersal in Wetland Restoration Area C South and 
Wetland Creation Area C3.   
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2.3 Specific Requirements 
 
2.3.1 Grading Plan 
 
UConn will provide the ACOE with as-built plans of the creation areas including 1’ contours 
and key spot elevations. 
 
The as-built plans are provided in Appendix B of this report.   
 
2.3.2  Hydrology 
 
Streams 
180 linear feet of stream within Wetland A will be altered, and approximately 180 linear feet of 
stream mitigation will be provided. 
290 linear feet of stream within Wetland C will be altered, and approximately 290 linear feet of 
stream mitigation will be provided. (C West) 
130 linear feet of stream leading into Wetland C will be altered, and approximately 130 linear 
feet of stream mitigation will be provided. (C South) 
590 linear feet of stream in Wetland Creation Area C3 will be altered, and approximately 590 
linear feet of stream mitigation will be provided. 
Total 1190 
 
A total of approximately 2,082 linear feet of stream channel has been created, as detailed in the 
2008 Annual Report and shown on the as-built plans (Appendix B). 
 
Palustrine Wetlands 
The expected water regimes associated with each proposed wetland mitigation habitat zone are 
as follows: 
 
Shallow Marsh – seasonally flooded (0.5 to 1 foot water depth during early part of growing 
season, 0 to 0.5 foot depth at end of growing season). 
 
Wet Meadow – saturated (saturated soil to ground surface during late winter through early 
summer, temporarily flooded in small depressions after precipitation events). 
 
Shrub/Forested Swamp – saturated (soil saturated to ground surface in late winter and early 
spring, standing water in test hole at a depth of 0.5 feet to 3.0 feet late spring through fall). 
 
These target hydroperiods have been achieved in almost all of the planned wetland restoration 
and creation areas (Figures 6, 7, 8 and 9, Tables 6, 7, and 8).  In addition, some of the planned 
pools have demonstrated open water depths of approximately 4 feet in the winter / spring and 
over 2 feet in the summer.  Other created pools exhibit seasonal flooding, with water depths to 
approximately 3 feet in the winter / spring, and no standing water present by mid-summer.     
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2.3.3 Vegetation 
 
Table 4 [of the Wetland Mitigation Plan] lists the planting schedules appurtenant to Wetland 
Creation and Restoration Areas.  Plant materials shall be guaranteed for a period of one year 
following planting.  During the 5-year monitoring program (10-year program for CTDEP), 
supplemental plantings may be required as a remedial measure to achieve the four success 
standards. 
 
Table 6 of the 2008 Annual Report lists the number of plants purchased / replaced by UConn to 
execute the wetland planting by species.  This table reflects supplemental planting installed in 
the spring of 2008 to promote mitigation area success.  Supplemental plantings were installed 
from 2009 through 2010 (see 2009 and 2010 Annual Reports).  In 2011, installation of purchased 
and transplanted trees and shrubs occurred in Wetland Creation Area A1 and Wetland 
Restoration Areas A and C West/C1 north of the north stormwater detention pond (Appendix B).  
Supplemental plantings were also added to those areas recently graded in the area north of the 
north stormwater detention pond.    
2.3.4 Coarse Woody Debris and Other Features  
 
A supply of dead and dying woody debris shall cover at least 2% of the ground throughout the 
mitigation areas after the completion of construction of the mitigation areas.  These materials 
should not include species shown on the list of invasive species in the New England District 
Mitigation Plan Guidance.  
 
At the discretion of the wetland scientist, various-sized boulders may be distributed throughout 
the mitigation area as an appropriate means of increasing the structural diversity of the habitat. 
 
Inventory of coarse woody debris continued during the 2011 monitoring period.  The total 
percent cover of coarse woody debris for wetland restoration and creation sites exceeds the 2% 
project specific criterion for each site (Table 9). 
 
2.3.5 Erosion and Sedimentation Controls 
 
As required, temporary devices and structures to control erosion and sedimentation in and 
around mitigation areas shall be properly maintained at all times.  The devices and structures 
shall be disassembled and properly disposed of no later than November 1, three full growing  
seasons after planting.  Sediment collected by these devices will be removed and placed in 
upland in a manner that prevents its erosion and transport to a waterway or wetland. 
 
As required by year three, all mitigation sites have been stabilized and all erosion and 
sedimentation controls have been removed.   
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2.3.6   Invasive Species Control 
 
At the UConn landfill, past disturbance has led to the propagation of a number of different 
invasive species including: 
 

x Common or great reed (Phragmites australis) 
x Reed canary grass (Phalaris arundinacea) 
x Autumn olive (Elaeagnus umbellata) 
x Glossy buckthorn (Rhamnus frangula) 
x Multiflora rose (Rosa multiflora) 

 
The abundance of these invasive species in the area is so great that total eradication of the 
population is not a realistic goal.  Rather, the invasive species control program should focus on: 
 

1. Removal of these species from all site remediation and wetland mitigation areas 
during construction 

2. Employing mitigation designs and construction techniques designed to minimize 
the reintroduction and propagation of these species, and 

3. An ongoing effort to limit the spread of these species onsite 
 
UConn is committed to an aggressive control program of such species during the construction 
and post-construction phases of the project. 
 
During 2011, the listed invasive species, in addition to other invasive species, have all been 
routinely weeded from the mitigation sites, and larger stands have been controlled with 
application of herbicides in accordance with the invasive species control plan for the project.   
 
At the request of CTDEP, UConn will also monitor invasive vegetation in the wetland creation 
areas for 10 years after construction.  The permittee will submit to the Commissioner a report on 
the advance and establishment of invasive plant species listed in the Connecticut List of 
Widespread and Invasive Species within wetlands adjacent to disturbed areas at the site and 
wetland mitigation areas.  The reports will contain information and identify measures to control 
these species. 
 
As specified in the Invasive Species Control Plan (June 2004), manual, mechanical, and 
chemical methods were used to control the key species of concern during 2011: common reed, 
reed canary grass, purple loosestrife, autumn olive, glossy buckthorn, and multiflora rose.   
 
Field work implemented in 2011 included hand pulling, mechanical removal with a weed 
wrench, and chemical treatment (foliar and cut-stump treatment) of these invasive species.  
Rodeo (Glyphosate) herbicide foliar treatments were conducted on June 1 and September 21, 
2011 by Northeast Tree, Pond & Turf Service, Inc., a Connecticut licensed / certified pesticide 
applicator.  Targeted invasive plant species included common reed and reed canary grass in 
Wetland Creation Areas A1, C1, and C3.  Common reed and reed canary grass were also treated 
in Wetland Restoration Areas A, C South, C North, and C West.  Common reed was also treated  
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in Vernal Pool 3 and the contiguous population extending through the disturbed forested and 
marsh portion of Wetland C / Wetland Creation Area C1.  A large stand of common reed just 
north of Wetland Restoration Area C West was also treated. 
 
Triclopyr (Pathfinder II) herbicide was applied as a cut-stump treatment to autumn olive, glossy 
buckthorn, morrow’s honeysuckle and multiflora rose in and along the edge of Wetland Creation 
Areas A1, C1 and C3, and in Wetland Restoration Areas A, C South, C North and C West.  
Triclopyr was also used on autumn olive and multiflora rose west of the northwestern portion 
Wetland C South, along the gravel access road, along the upland trail east and south of Wetland 
Creation Area C3, and along the eastern edge of Wetland F.  Mechanical removal using the 
Weed Wrench and hand pulling of these invasive plant species around Wetland Creation Area 
Vernal Pool B was completed.  Additional control efforts included cut-stump treatment to black 
alder when this species was identified.   
 
As required by CTDEP, UConn plans to monitor invasive vegetation in the wetland creation 
areas for 10 years after construction (2017).  The master vascular plant species list for the project 
identifies invasive plant species and their general locations (Figure 17, Appendix C).  In addition 
to continued hand weeding of these invasive species in the mitigation sites, additional chemical 
control is planned.  Aerial photography and field reconnaissance continue to assist in the 
monitoring of invasive species distribution and trends. 
 
2.4 Reporting Requirements 
 
For each of the first five full growing seasons following construction of the mitigation area(s), 
the area(s) shall be monitored and monitoring reports shall be submitted to the ACOE, 
Regulatory Division, Policy Analysis and Technical Support Branch, no later than December 15 
of the year being monitored.  Failure to submit monitoring reports constitutes permit non-
compliance.  Each report coversheet shall indicate the permit number and the report number 
(Monitoring Report 1 of 5, for example).  The reports shall answer the following success-
standard questions and shall address in narrative format the items listed after the questions.  
The reports shall also include the monitoring-report appendices listed below.  The first year of 
monitoring shall be the first year that the area has been through a full growing season after 
completion of construction and planting.  For these special conditions, a growing season starts 
no later than May 31.  However, if there are problems that need to be addressed and if the 
measures to correct them require prior approval from the ACOE, UConn shall contact the 
ACOE by phone (1-800-362-4367 in MA or 1-800-343-4789 in ME, VT, NH, CT, RI) or letter as 
soon as the need for corrective action is discovered.  
 
This 2011 report constitutes the fourth annual mitigation monitoring report following completion 
of the mitigation construction on May 30, 2008. 
 
Remedial measures shall be implemented - at least two years prior to the completion of the 
monitoring period - to attain the success standards described below within five growing seasons 
after completion of construction of the mitigation area(s).  Should measures be required within 
two years of the end of the monitoring period, the monitoring period will be extended to ensure  
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two years of monitoring after the remedial work is completed.  Measures requiring earth 
movement or changes in hydrology shall not be implemented without written approval from the 
ACOE.   
Remedial measures have been implemented and will continue to be implemented as needed to 
attain the success standards established for the mitigation project.  Refer to Section 1.8 for an 
itemized listing of scheduled corrective measures for 2012. 

At least one reference site adjacent to or near each mitigation area is described and shown on a 
locus map.   
 
Reference sites for Wetland Hydrology are found in Figures 6-9; Reference sites for Vegetation 
are found in Figure 10; Reference sites for Vernal Pool B are found in Figures 6 and 11. 
 
2.5 Success Standards 
 
Mitigation sites shall be monitored to ensure compliance with the following four success 
standards: 

 
1) Does the site have at least 500 trees and shrubs per acre, of which at least 350 per acre 
are trees for proposed forested cover types, that are healthy and vigorous and are at least 
18" tall in 75% of each planned woody zone AND at least the following number of non-exotic 
species including planted and volunteer species?  Volunteer species should support functions 
consistent with the design goals.  To count a species, it should be well represented on the site 
(e.g., at least 50 individuals of that species per acre).  

  
# species planted       minimum # species required  
      (volunteer and planted) 
 2               2 
 3               3 
 4               3 
 5               4 
 6              4 
 7              5 
 8              5 
 9 or more       6 
 

Vegetative zones consist of areas proposed for various types of wetlands (shrub swamp, forested 
swamp, etc.).  The performance standards for density can be assessed using either total 
inventory or quadrat sampling methods, depending upon the size and complexity of the site.  
 
In the vegetation plots sampled, percent coverage has improved or stayed the same, and invasive 
species abundance has declined.  Monitoring of vegetation sample plots (Figure 10) indicates the 
palustrine forested (PFO) planting zone in Wetland Restoration Area A did not meet the density 
criteria on average, but met the standard for the non-exotic planted and volunteer species (Table 
10).  Wetland Creation Area A1 did not achieve the required woody plant density due to heavy 
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deer browse; however, supplemental planting efforts and installation of protective measures were 
performed in 2011 and will be monitored closely in 2012.  Although not planned as palustrine 
forested wetlands, other wetland mitigation areas planned as palustrine emergent (PEM) met this 
criteria for some of the plots sampled within C North, C West, C1 and C3. 

 
2)  Does each mitigation site have at least 80% aerial cover, excluding planned open water 
areas or planned bare soil areas (such as for turtle nesting), by noninvasive species?  Do 
planned emergent areas on each mitigation site have at least 80% cover by noninvasive 
hydrophytes?  Do planned scrub-shrub and forested cover types have at least 60% cover by 
noninvasive hydrophytes, of which at least 15% are woody species?  For the purpose of this 
success standard, invasive species of hydrophytes are: 

 
Cattails -- Typha latifolia, Typha angustifolia, Typha glauca;  
Common Reed -- Phragmites australis;  
Purple Loosestrife -- Lythrum salicaria;  
Reed Canary Grass -- Phalaris arundinacea; and 
Buckthorn – Rhamnus frangula. 

 
Of the 33 mitigation site vegetation sampling plots, only one (Table 10: plot CWV04) did not 
achieve 80% or greater vegetative cover of non-invasive species.  Due to aggressive control 
efforts, the presence of invasive species continues to decline since year 2 monitoring in 2009 and 
a number of new volunteer hydrophytes were identified in the mitigation areas in 2011.   
 
3)  Are Common Reed (Phragmites australis), Purple Loosestrife (Lythrum salicaria), Russian 
and Autumn Olive (Elaeagnus spp.), Buckthorn (Rhamnus frangula), and/or Multiflora Rose 
(Rosa multiflora) plants at the mitigation site(s) being controlled? 
 
All of these species have been found in the mitigation sites and each is being controlled (see 
Section 2.3.6 and Figure 17).    
 
4)  Are all slopes, soils, substrates, and constructed features within and adjacent to the 
mitigation site(s) stabilized? 
 
All slopes, soils and substrates have been stabilized with vegetation such that no further 
stabilization efforts are planned or warranted.  
 
2.6 Other Monitoring Report Requirements 
 
In addition to addressing the four required success-standard questions, the subject monitoring 
reports shall include the following items for narrative discussion: 

 
x Describe the monitoring inspections that occurred since the last report. 
 
See Section 1.2 of this report for dates of monitoring inspections.  All inspections 
included photographic documentation, wildlife observations, and evaluation of soil  
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stabilization.  Inspections also included invasive species control efforts.  During the 
period of March 2011 – July 2011, vernal pool monitoring included measurement of 
water depth, temperature, pH and conductivity as well as observation of amphibian use 
and the presence of invasive plants.  Surface water levels, groundwater levels and soil 
moisture have been measured at least monthly throughout the year.  Vegetation 
monitoring included: 
 
x 41, 9’ x 12’ vegetation plots:  

o 19 plots in restored wetlands,  
o 13 plots in created wetlands, and  
o 9 reference plots (Figure 10).   

 
A comprehensive plant species list by area was also updated with all plants positively 
identified in an area, even if they occurred outside of the permanent vegetation plots 
(Appendix C).   

 
x Soils data, commensurate with the requirements of the soils portion of the 1987 

Corps Delineation Manual (Technical Report Y-87-1) New England District data 
form, should be collected after construction and every alternate year throughout the 
monitoring period.  If monitoring wells or gauges were installed as part of the 
project, this hydrology data should be submitted annually. 

 
Soil moisture and hydrologic data were collected during the monitoring period and are 
presented in Tables 6 - 8 of this report (refer to Figures 6 - 9 for monitoring station 
locations).  See Section 3.3 of this report. 

 
x Concisely describe remedial actions done during the monitoring year to meet the four 

success standards – actions such as removing debris, replanting, controlling invasive 
plant species (with biological, herbicidal, or mechanical methods), regrading the site, 
applying additional topsoil or soil amendments, adjusting site hydrology, etc.  Also 
describe any other remedial actions done at each site. 

 
Refer to Sections 1.7 and 2.3.6 of this report. 

 
x Report the status of all erosion control measures on the compensation site(s).  Are 

they in place and functioning?  If temporary measures are no longer needed, have 
they been removed? 

 
Mitigation site soils have been stabilized and permanent controls remain fully functional.  
Temporary control measures have been removed (refer to Section 2.3.6 of this report). 

 
x Give visual estimates of (1) percent vegetative cover for each mitigation site and (2) 

percent cover of the invasive species listed under Success Standard No. 2, above, in 
each mitigation site. 
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Table 10 provides an estimate of percent vegetative cover and the percent cover of listed 
(“key”) invasive species for each of the vegetation monitoring plots in each mitigation 
area.  Analysis of low altitude aerial photographs taken May 1, 2011 and October 22, 
2011 (Appendix D) suggests the following values (excluding planned open water areas), 
which are generally consistent with the vegetation plot data: 
 
Wetland Restoration Areas: 

A – 96% vegetative cover (<1% listed invasive plants) 
C North – 97% vegetative cover (<1% listed invasive plants) 

 C South – 100% vegetative cover (<1% listed invasive plants) 
 C West – >100% vegetative cover (14% listed invasive plants) 
 
Wetland Creation Areas: 
 A1 – >100% vegetative cover (<1% listed invasive plants) 
 C1 – >100% vegetative cover (<1% listed invasive plants) 
 C3 – >100% vegetative cover (<1% listed invasive plants) 
 
Of the listed invasive plants, cattail (a native plant) is the principal species contributing to 
the total percent cover of key invasive plants in the wetland restoration and creation 
areas.  The estimate of key invasive plant cover does not reflect the effect of fall 2011 
herbicide applications noted above in Section 2.3.6.   

  
x What fish and wildlife use the site(s) and what do they use it for (nesting, feeding, 

shelter, etc.)? 
 

Wildlife observed within the mitigation areas and reference sites is listed in Table 5.  
These animals use the indicated area for forage and/or cover.  In addition, a number of 
species have been documented using the mitigation sites for breeding, including various 
aquatic invertebrates (e.g., dragonflies and crayfish), green sunfish, American toad, wood 
frog, green frog, bullfrog, spotted salamander, spring peeper, painted turtle, common 
snapping turtle, sparrow, and meadow vole.  Select wildlife photographs from the 
mitigation and reference sites are included in Appendix D.  A survey of pools in and near 
project area wetlands conducted on May 6, 2011 found widespread amphibian use (Table 
11).    

  
x By species planted, describe the general health and vigor of the surviving plants, the 

prognosis for their future survival and a diagnosis of the cause(s) of morbidity or 
mortality. 

 
Woody Species: 
 
Most of the woody species planted have continued to suffer from severe deer browse to 
the extent that increased mortality is expected.  Many of these plants exhibit vigorous 
new growth, but repeated browsing has maintained them in a stunted condition.  Small 
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mammals have also stripped the lower bark on some of the planted trees and shrubs.  
Alder, birch, blueberry, and steeplebush appear to be the hardiest survivors among the 
woody species planted.  Measures to protect all of the specimens planted from animal 
browse were implemented in an experimental manner during the 2009 monitoring period 
and continued through the 2011 monitoring period.  The various deer protection 
measures utilized included tree shelters and metal deer fencing.  These are maintained 
and continue to be monitored. 
 
Herbaceous Plants: 
 
Skunk cabbage that emerged in the spring of 2009 continues to spread, albeit sparsely, 
but their overall health appears good and they are expected to continue to spread in the 
seasonally flooded portions of the mitigation sites.  Tussock sedge and woolgrass 
continue to thrive.  Cinnamon fern and marsh fern rhizomes planted in May 2008 
emerged again in 2011; one or both of these species occurred in some of the vegetation 
plots within mitigation sites where they were planted.  Marsh marigolds planted in slow 
moving water areas of Wetland Restoration Area C South have spread. 

 
As noted in previous reports, herbaceous plantings of container material and plugs during 
construction experienced mortality during the initial grow-in period (2007 – 2008).  
However, plants which survived the 2008 growing season persisted and in some cases 
spread from 2009 to 2011.  Despite the inadvertent seeding of clover, the wetland 
mitigation sites have been successful, with significant improvement in overall vegetative 
cover of native wetland herbs in all of the mitigation sites during 2011 (Table 10, 
Appendix C). 

 
x What remedial measures are recommended to achieve or maintain achievement of the 

four success standards and otherwise improve the extent to which the mitigation 
site(s) replace the functions and values lost because of project impacts? 

 
Refer to Section 1.8 of this report for a description of recommended remedial measures. 

 
IF MITIGATION INCLUDES VERNAL POOL CREATION: 

 
x Does the vernal pool creation take into account the critical need for unobstructed 

access to and from the pool, as well as an adequate extent of upland habitat to ensure 
success? 

 
Yes. Since the created Vernal Pool B lies within the 64 acre preservation easement 
granted to CTDEP by UConn, it prohibits development and limits activity within the area 
to low impact recreation, education, and research activities.   
 
x Pool(s) are monitored for obligate and facultative vernal pool species weekly for four 

weeks from the beginning of the vernal pool activity in the spring (will vary 
throughout New England) and then biweekly until the end of July for the entire 
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 monitoring period.  The period of monitoring is specified.  Data identify frog species, 
salamander genera, and the presence/absence of fairy shrimp.  Macroinvertebrates 
can be to the order. 

 
During 2011, Vernal Pool B and three reference pools (Vernal Pools 3, 4, and 7 – Figure 
12) were monitored weekly between March 24 and April 30, then biweekly until the end 
of July.  Wildlife observations are included in Table 5.  These pools were also included in 
the May 6, 2011 pool survey (Figure 11, Table 11). 

 
x In addition, photographs of the pool(s) taken monthly during the pool monitoring 

period (March/April-July) from a set location(s) will be included.  Photographs will 
include panoramas of surrounding habitat. 

 
Photographs of Vernal Pool B are included in Appendix D.  Additional photographs 
taken monthly have been compiled in a digital archive organized by date.   
 
x Other data required:  pH and temperature of water at beginning and end of each 

monitoring cycle; pool depth at deepest point(s) (or state if >3’) to nearest inch or 
centimeter; substrate of pool(s) (dead leaves, herbaceous vegetation, bare soil—
organic or mineral, etc.); plant species noted in and around the perimeter of the 
pool(s). 

 
Vernal Pool B water depth and water quality measurements are presented in Table 12 and 
Figure 12.  Plants in the immediate vicinity of the pool are listed in Appendix C.  The 
pool bottom is comprised of a layer of dead leaves several inches thick overlying sandy 
native subsoil.  Common water-purslane (Ludwigia palustris) has also become 
established on the pool bottom.  The banks of the pool are sandy.  In addition, dead 
branches originally placed in the pool provide attachment sites for amphibian eggs 
(Appendix D) and resting sites for tadpoles and macroinvertebrates. 

 
MONITORING-REPORT APPENDICES: 
 

x Appendix A -- A copy of this permit’s mitigation special conditions and summary of 
the mitigation goals. 

 
Appendix A contains a copy of the special conditions appurtenant to the ACOE Section 
404 permit and the CTDEP Section 401 Water Quality Certification.  A summary of the 
mitigation goals is included in Section 2.1 of this report.  

 
x Appendix B -- An as-built planting plan showing the location and extent of the 

designed plant community types (e.g., shrub swamp).  Within each community type 
the plan shall show the species planted.  This is only needed in the first monitoring 
report unless there are additional plantings of different species in subsequent years. 
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The as-built plans are provided in Appendix B, along with a listing of species planted in 
each mitigation area planting zone. 
 
x Appendix C – A vegetative species list of volunteer species in each plant community 

type. The volunteer species list should, at a minimum, include those that cover at 
least 5% of their vegetative layer. 

 
Appendix C provides the project plant species list for each mitigation site, including both 
planted and volunteer species.  The list includes all volunteer species that cover at least 
5% of their vegetative layer, as well as less common species observed. 

 
x Appendix D -- Representative photos of each mitigation site taken from the same 

locations for each monitoring event. 
 

Representative mitigation area photographs are presented in Appendix D, including 
ground level photographs from permanent photostations.  Appendix D does not include 
all the photographs taken (over 5,000 during the 2011 monitoring period).  All 
monitoring photographs are maintained in the permanent project archive and are 
available upon request. 
 

 
3.0  MONITORING METHODS AND RESULTS    
3.1 Vernal Pools 
 
Created Vernal Pool B and three reference pools were monitored for water depth, temperature, 
pH, and conductivity during the spring of 2011 (Table 11, Figures 11 and 12).  Wildlife 
observations were also made (Tables 5 and 11).  Methods follow those presented in the 2008 
Annual Report.   
 
Results showed Vernal Pool B provided adequate water depths to support amphibian breeding, 
with prolonged water depths exceeding 2.0 feet during the spring season.  The nearby reference 
pool (Vernal Pool 7) demonstrated generally shallower water depths.  Vernal Pool B 
temperature, pH, and conductivity were relatively close to reference pools, although Vernal Pool 
3 exhibited generally higher conductivity and pH.  During the spring of 2011, wood frog and 
spotted salamander eggs were observed in Vernal Pool B; a large number of these eggs hatched 
and survived through at least the early stages of larval development.  A variety of 
macroinvertebrates was observed in the pool, including several different odonates (dragonflies / 
damselflies), water scorpion, water beetles, water striders, water scavenger beetles, caddisflies, 
mayflies and true fly larvae.   
 
Vernal Pool 7 contained wood frog and spotted salamander eggs during March and April; 
however, no evidence was further observed that amphibian breeding was successful.  Vernal 
Pool 4 exhibited very low water depth during the period.  Amphibian reproduction has not been 
observed in Vernal Pool 3 during 2007 – 2011.  Although spotted salamander spermatophores 
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were identified there in the spring of 2003 (Eco-Solutions 2003), there has not been evidence 
observed during monitoring years 1 through 4 that it functions as a vernal pool.   In addition, one 
new vernal pool was identified during the 2011 pool survey (VP 9B2).  Evidence of amphibian 
breeding was observed in this pool and will be surveyed again in 2011. 
 
3.2 Hydrology 
 
Hydrologic measurements were collected at permanent monitoring stations in each of the 
wetland mitigation and reference sites (Figures 6, 7, 8 and 9).  The type and location of 
hydrologic monitoring were selected to determine if the mitigation areas met wetland hydrologic 
criteria, and to help estimate wetland hydroperiods for the purposes of fine tuning wetland 
plantings, wetland functional assessment, and to assess potential indirect impacts of hydrologic 
modification.   
 
Hydrologic measurements were collected in accordance with the methods described in the 2008 
Annual Report.  Water levels were measured to +/- 0.01 foot using a variety of equipment 
including permanent staff gauges, depth probes, level sensor and data logger and shallow 
monitor wells (Figure 13).  Soil moisture was also measured at select locations using gypsum 
blocks. 
 
Water level measurements generally confirm that target wetland hydrology has been achieved in 
the wetland restoration and creation areas (Tables 6 and 7).  The data from monitor well 
CWMW3WET (the portions of Wetland Restoration Area C West/ C1 nearest the north 
stormwater detention pond) this year suggested that water levels were within one foot of the 
surface for all but two monitoring dates during the growing season.  This, in conjunction with 
surface ponding, supported continued wetland development in this area.  Water level data for 
station CSG2 / CMW2 near the eastern wildlife observation platform documents the sustained 
water levels since the documented drop in Wetland C water levels that resulted from beaver dam 
abandonment in late 2005, and subsequent dam removal in 2006 (Figure 15).  Continuous water 
level measurement of the pool above Wetland C’s outlet was initiated in 2008 and continued 
throughout 2011 (Figure 16) to supplement the staff gauge readings and further monitor the 
effects of dam removal.  Recent water level monitoring of Vernal Pool 3 indicates it is not likely 
to be suitable for amphibian breeding in most years (Tables 11 and 12).   
 
3.3 Soils 
 
Soil moisture sensor arrays were monitored at 8 locations in or near Wetland B, Wetland 
Restoration Areas C North, C South and C West, and Wetland Creation Areas A1 and C3.  Each 
sensor consists of a pair of electrodes embedded in a gypsum block.  The methods of installation 
and data collection are described in the 2008 Annual Report.  Soil moisture field readings were 
converted to available soil moisture using a polynomial equation which best fits the conversion 
curve provided by the instrument manufacturer.  Soil moisture data generally support the 
preliminary finding that planned wetland mitigation areas demonstrate prolonged soil saturation 
within 12 inches of the ground surface during the growing season (Table 8).  The two upland soil 
moisture arrays (C3SM1UP, C3SM2UP) also demonstrated high moisture content during the 
growing season, suggesting that soils there may also be suitable for growth of hydrophytic 
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vegetation.  Several electrodes were not functional during the 2011 monitoring period and 
associated data are therefore not recorded in Table 8. 
Monitoring of soil erosion and sedimentation issues at the mitigation sites and adjacent uplands 
also took place during the monitoring period as described in Section 2.3.6.  
 
3.4 Vegetation 
 
Mitigation site vegetation was monitored in several ways, including: 
 

x comprehensive reconnaissance of each area on several occasions during the spring, 
summer and fall seasons, 

x detailed assessment of 41 quadrats (9’ x 12’vegetation plots) in the mitigation areas and 
reference sites, and 

x assessment of low altitude aerial photographs taken May 1, 2011 and October 22, 2011  
(Section 3.6 and Appendix D). 

 
Vegetation monitoring followed the protocols detailed in the 2008 Annual Report, except that 41 
plots were assessed in 2011 (Year 4), instead of the 65 plots evaluated in 2008, 52 plots 
evaluated in 2009 and 54 plots evaluated in 2010. 
 
The results of vegetation plot analysis are summarized in Table 10, focusing on the vegetation 
success standards for wetland mitigation.  A complete vascular plant list is provided in Appendix 
C.  As detailed in Section 2.5, overall vegetative cover and species diversity has increased from 
2010 and indicate mitigation site vegetation is successful.  As previously mentioned, deer 
browse and the mortality of woody species continue to be a challenge and influence success.  
Planned palustrine forested (PFO) and palustrine shrub / scrub (PSS) wetlands meet the forested 
wetland standards for the number of trees and shrubs on average accept for Success Standard 2C; 
the fifteen percent cover of woody species rule.  Most of the restoration and creation areas are 
dominated by wetland hydrophytes and in some cases the plots within the restoration and 
creation areas exceed reference monitoring plots in percent cover.  Both speckled alder (Alnus 
incana) and yellow birch (Betula alleghaniensis) have established in each wetland mitigation 
and creation area and appear to be doing particularly well.  Planned efforts to limit deer browse 
in at least some portions of the woody planting zones have significantly contributed to mitigation 
area success.  Continued persistent attention to invasive species control, will also influence long-
term mitigation success.  Although not planned, many combination palustrine emergent (PEM) 
and PSS have developed in Wetland Creation Areas C3 and C1and those sample plots continue 
to meet ACOE Success Standard 1 criteria.  
 
3.5 Wildlife 
 
Wildlife observations recorded during 2011 are listed by mitigation area in Table 5.  Additional 
species recorded prior to the start of construction in 2006, and those observed during the 
construction period of 2006 – 2008 and during the 2008-2010 monitoring period, are also listed.  
The animals listed in Table 5 have been identified by sight, photograph, sound, track, scat, and 



UConn Landfill Wetland Mitigation 
Report 4 - 2011 

 21 Mason and Associates, Inc.  

egg and skull morphology with a reasonable degree of accuracy in the identification.  Many of 
the species listed for one area no doubt occur in other areas as well, and numerous animals not 
listed are also expected to occur in some of the mitigation and/or reference areas.  The listing in 
Table 5 is biased towards those areas which saw the most inspection activity and under-
represents nocturnal animals since no inspections were performed at night. 
 
Vernal pool monitoring (Section 3.1) included wildlife observations at each pool.  In addition, a 
one day pool survey documenting amphibian and fish use was conducted May 6, 2011 (Figure 
11, Table 10).  One new vernal pool was observed during the 2011 pool survey (VP 9B2).  
Motion triggered wildlife cameras were deployed in Wetland Creation Area C3 and C West. 
 
Several wildlife species that have not previously been recorded have been observed during the 
2011 monitoring period, both within the mitigation areas and within the HEEP preservation area.   
 
Use of wetland mitigation sites by wildlife demonstrates that these areas have been successful in 
continuing to establish many of the intended wildlife habitat functions.  Wildlife habitat was 
identified as the most important wetland function in Wetland A and C restoration areas, and it is 
therefore the principal wetland function to be established in the restored wetlands.  Wildlife 
habitat is also the principal function of concern with Wetland Creation Areas A1, C1 and C3, 
even though much of the wetland area they are compensating for represented degraded wetland 
habitat dominated by common reed and reed canary grass (Table 1 herein and the 2003 Wetland 
Assessment report for the project).  Qualitatively, the restoration and creation sites have 
demonstrated a suitable interspersion of habitat types and special habitat features. 
 
Mounds built in wetland restoration areas supported abundant populations of rodents during the 
winter, as seen by trails and scat observed in melting snow.  Some pools built in the wetland 
restoration and creation areas exhibited prolonged flow or seepage (groundwater discharge) 
when other pools and streams were frozen; these were used by birds and mammals as frequent 
watering holes during the winter. 
 
The woody edges of the mitigation construction sites contribute to habitat diversity, and 
abundance.  The 64 acre preservation area including wetland and upland habitat is considered 
excellent wildlife habitat.  The preservation area contributes to the long-term habitat value of the 
mitigation sites included in this area.   
 
While the wildlife use and habitat value of the mitigation sites appear very good, it is recognized 
that the initial healing-in period of wetland construction often shows a significant species 
diversity which later declines.  Natural vegetation succession is expected to influence wildlife 
use and does not adversely affect the wetland habitat value as a whole.  The continued control of 
invasive plant species and efforts to foster the development of native woody species in the 
mitigation sites will influence the long-term functional value of these wetlands for wildlife 
habitat.   
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3.6 Photography 
 
Photographic documentation of wetland mitigation sites, reference wetland sites, and adjacent 
uplands included over 5,000 photographs during the 2011 monitoring period.  These photographs 
have been compiled in a digital archive organized by date.  Motion triggered cameras were 
deployed at various locations during the monitoring period and succeeded in documenting 
wildlife use/migration. 
 
Permanent photographic stations (photostations) have been established for each wetland 
mitigation and reference site (Figure 14).  Monthly photographs were taken at these stations with 
similar camera orientations to facilitate comparison.  Photographs taken at the beginning and end 
of the growing season are included for each mitigation site in Appendix D. 
 
Oblique and vertical aerial photographs were taken of project area wetlands from low altitudes 
(ranging from ~1,000 to 2,500 feet above ground level) on May 1 and October 22, 2011.  These 
photographs facilitated assessment of permit compliance and remedial measures (e.g., stream 
restoration, adjustment of planting zones, wetland gains, and losses).   
 
 
4.0 CONCLUSIONS 
 
The primary conclusions of the 2011 monitoring effort are presented below, beginning with 
wetland restoration areas (Section 4.1), followed by wetland creation areas (Section 4.2), other  
mitigation, including vernal pool creation and the HEEP preservation area and trail system 
(Section 4.3), and ending with overall conclusions (Section 4.4). 
 
4.1 Wetland Restoration Areas 
 
Wetland Restoration Areas were modified as a result of field conditions encountered during 
construction, as reflected on the as-built plans (Appendix B), Figure 3, and Tables 3 and 4.  
These changes include some additional sediment contamination areas that have been remediated 
and restored, and some additional permanent fill in wetlands required to accomplish the north 
LIT construction.  Restoration of wetland hydrology and soils appears largely successful.   The 
2011 monitoring period concluded that the abundance of upland clovers that were accidentally 
introduced have significantly diminished.  Focus areas in 2012 include continued control of deer 
browse of woody plants and the spread of cattail and reed canary grass. 
 
4.1.1 Wetland Restoration Area A 
 
Wetland hydrology and soil conditions are suitable to the target wetland habitat.  Herbaceous 
vegetation cover and diversity are high.  Shrubs and trees in this area have been stunted by heavy 
deer browse, threatening the establishment of this forested wetland restoration area.  
Supplemental planting of purchased trees and shrubs was performed in 2011 and a concentrated 
effort to protect these planted specimens was initiated using metal fencing and shelters (Tubex).  
Planned corrective measures for 2012 include close monitoring of the protected trees and shrubs 



UConn Landfill Wetland Mitigation 
Report 4 - 2011 

 23 Mason and Associates, Inc.  

and replacement if necessary.  Wildlife use of the area has included frog and salamander 
breeding, and use as a travel corridor for deer and red fox.  Groundwater continues to discharge 
into this restored wetland; although the seepage has not shown an adverse effect on the wetland 
creation area’s success, it will continue to be monitored.  Invasive plants remain a concern, 
particularly reed canary grass.  Application of herbicides to reed canary grass took place in 2011, 
as well as herbicide treatment to invasive species occurring at the wetland edge, including 
multiflora rose and Asiatic bittersweet.  The control of common reed in 2009 has been successful 
as no further observations of common reed were documented during 2011.     
4.1.2. Wetland Restoration Area C North 
 
C North exhibits expected wetland hydrology and soil characteristics, and exhibits diverse 
wildlife use.  The creation of numerous pools of various depths / hydroperiods and degrees of 
connectivity have been very successful in promoting aquatic species diversity and associated 
food chain support.  Amphibian use has been documented in 13 pool areas, most of which 
contained amphibian egg masses, tadpoles and/or adults during 2011.  Heavy deer browse has  
stunted many of the shrubs and trees planted on small mounds scattered in this area.  Installation 
of deer fencing and other tree / shrub protection was continued in 2011.  Herbaceous plant 
diversity and abundance appear largely successful, although cattail has spread into some of the 
pools, particularly in the northern portion of this restoration area.  ACOE success standards for 
vegetation were met in the vegetation plots sampled.  Invasive species will continue to be closely 
monitored, and efforts to control, common reed and reed canary grass during 2011 will continue 
in 2012. 
  
4.1.3 Wetland Restoration Area C South 
 
Hydrologic and soil monitoring demonstrate the restoration area has achieved target wetland 
hydroperiods.  Wildlife use has been well represented by various types of wildlife; 
macroinvertebrates, amphibians, and birds have used the area for reproduction.  Herbaceous 
plant diversity and abundance appear largely successful.  Invasive species remain under close 
observation primarily at the mitigation wetland edges.  Focused efforts to control common reed, 
reed canary grass, cattail, autumn olive, buckthorn, multiflora rose, and Japanese stilt grass in C 
South during 2011 will continue in 2012.   
  
4.1.4 Wetland Restoration Area C West 
 
C West exhibits target wetland hydrology.  Some areas closest to the north stormwater detention 
pond fall short in meeting targets.  Vegetation monitoring indicates these areas of C West still 
support a diversity of hydrophytic vegetation.  Amphibians, birds, and painted turtles have all 
used this wetland restoration area for breeding; and frequent wildlife use occurs in spite of its 
proximity to the landfill parking area and the Celeron Square residential development 
(stormwater flow from both developments discharge in or near this wetland).  Frequent animal 
browsing has stunted many of the shrubs and trees planted on small mounds scattered in this 
area; shrub and tree protection measures were implemented in C West as noted. Herbaceous 
plant diversity and abundance are successful.  Cattail has spread into some of the pools, 
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particularly to the north.  ACOE success standards for vegetation were mostly met in the 
vegetation plots sampled.  Focused efforts to control common reed, reed canary grass, cattail, 
multiflora rose, and autumn olive took place in 2011.  Follow-up control efforts are programmed 
for 2012.      
4.2 Wetland Creation Areas 
 
Wetland creation areas have met target wetland hydrology and soil criteria.  A detailed mapping 
of the creation areas has led to a preliminary assessment that total creation falls only 
approximately 0.04 acre short of the wetland creation required to meet the project goal of no net 
loss of wetland area (Table 4).  Wetland creation areas were successful in meeting vegetation 
related success standards.  Herbaceous cover, native wetland plant diversity, abundant 
hydrophyte volunteers, and wildlife use all point toward mitigation success.  The abundance of 
upland clovers that were accidentally introduced during upland slope stabilization (hydro 
seeding overspray) has been dramatically reduced.  Comparison of monitoring data from 2008 
through 2011 indicates significant improvement in overall wetland creation area vegetative cover 
with native hydrophytes.  In the planned PFO and PSS areas, the wetland meets the success 
standards except for the 15% woody species criteria.  Due to tree and shrub protection efforts 
and given time this criteria is expected to be met. 
  
4.2.1 Wetland Creation Area A1 
 
Wetland Creation Area A1 is slightly larger than planned based on the investigation of the 
wetland edge in 2011.  Although groundwater continues to be observed in this area, there is no 
notable impact on the wetlands’ functionality.  Amphibians and macroinvertebrates use this 
created wetland for breeding, and it is part of a travel corridor for deer, red fox, and breeding 
turkeys.  Hydrophytic vegetation dominates the area, including abundant bulrush, soft rush and 
woolgrass.  Although woody species has not met design criteria (deer foraging again being the 
principal problem), a concentrated effort to install metal fencing and deer tubes was performed 
this year to protect planted trees and shrubs in this wetland.  Continued monitoring of the 
supplemental plantings is programmed for 2012.  Control of common reed appears to have been 
successful from 2009 efforts and reed canary grass control efforts continue.   
 
4.2.2 Wetland Creation Area C1 
 
Wetland Creation Area C1 appears successful in terms of establishing wetland hydrology, soils 
and vegetation.  ACOE success standards for vegetation were met and volunteer establishment of 
woody species, in particular willow species is evident in the plots sampled.  However, the 
southernmost portions may not have hydrology sufficient to support wetland conditions due to 
final site grade and the effect of the north stormwater detention pond on the local water table.  
However, grading of a small upland area nearby appears to have created some additional, 
unplanned wetland.  Portions of Wetland Creation Area C1, north of the north stormwater 
detention pond, were also subject to accidental hydro seeding resulting in abundant upland 
clovers.  The northern portion of the creation area includes a shallow pool used by aquatic 
macroinvertebrates and frogs.  Adult frogs were observed there during the May 6, 2011 pool 
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survey.  Shrubs previously planted and subject to deer browse in this area have been protected 
with metal fencing or tubes.  Although invasive hydrophytes are not a particular problem in this 
creation site, control of adjacent populations of common reed, multiflora rose, and autumn olive 
took place in 2011. 
 
4.2.3 Wetland Creation Area C3 
 
Wetland Creation Area C3 is the largest of the wetland creation sites, accounting for over 90% 
of wetland created as compensation for wetland losses.  Preliminary assessment suggests 1.57 
acres of wetland have been created, compared to the 1.59 acres planned.  Target wetland 
hydroperiods and soil conditions have been achieved and hydrophytic vegetation is abundant 
throughout.  This mitigation area was also subject to accidental hydro seeding resulting in locally 
abundant upland clovers, especially near the upland slopes.  However, monitoring in 2011 
suggests that the abundance of clover has been largely eliminated.  Vegetation monitoring plots 
evidenced that the diversity and abundance of native hydrophytes have been stabilized compared 
to 2008 and 2009; the average percent cover of wetland species rose from 47.9% in 2008 to 
78.4% in 2009, but slightly dropped to 74% in 2010; the average number of species per quadrat 
rose from 13.9% in 2008 to 18.6% in 2009, but fell to 15.5% in 2010 and is observed in 2011 to 
be at 16.1%.  Deer and rodent browsing have adversely affected most of the woody plantings in 
this area, and many of the woody and herbaceous volunteers; however, species such as alder, 
willow and meadowsweet appear to be relatively deer resistant and are numerous.  Tree and 
shrub protection measures continued to be implemented in several portions of Creation Area C3 
during 2011. 
 
Wildlife use in this wetland continues to be prolific; this is likely a result of its overall size, 
variety of habitat types, and its connection to different wetland types, undisturbed upland woods, 
and disturbed habitats.  Breeding wood frog, spotted salamander, and American toad were 
documented in the northern pool in C3 during 2011.  This pool is also the site of abundant and 
diverse macroinvertebrate populations, and is a summertime mammal watering hole.  Snapping 
turtle, spotted turtle and painted turtle (including juvenile painted turtles) have been observed 
there in prior years.  The southern, central pool supports crayfish, panfish (e.g., green sunfish), 
green frog, bullfrog, and snakes.  Deer, raccoon and a great blue heron were observed utilizing 
this pool for foraging and as a summertime watering hole.  
 
4.3 Other Mitigation 
 
Although there were limited wetland creation options identified during permitting, additional 
wetland compensation has been identified and developed to offset impacts of landfill closure.  In 
2011, remedial grading was performed in one location: within Wetland Restoration Area C1/C 
West (north of the north stormwater detention pond).  
 
Wetland areas D and F1, identified during the 2010 wetland delineation, have been monitored in 
2011 and meet hydric soil, hydrology and hydrophytic vegetation criteria.  Additionally, the 
creation wetland area identified as J1 located immediately west of the south stormwater 
detention pond has been monitored in 2011 (one new vegetation sample plot has been added to 
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this wetland area).  These areas have been included in the calculations in Tables 3 and 4 and will 
be closely monitored in 2012 for their continuing wetland development.   
4.3.1 Created Vernal Pool B 
 
Vernal Pool B has exceeded expectations for wildlife use, having served as a breeding site for 
wood frogs, spotted salamanders, and American toads in the three years following its creation.  
Water depth, temperature and pH appear suitable for sustained amphibian breeding.  
Macroinvertebrates appear diverse and abundant in this seasonal pool, providing food for larval 
amphibians; numerous dragonflies and damselflies, caddisflies, mayflies, mosquitoes, water 
boatmen, backswimmer, whirligig beetles, water scorpion and water striders were all observed in 
Vernal Pool B during 2011.  Common water-purslane has also become established on the pool 
bottom. Woody plantings installed in the spring of 2008 that have survived include steeplebush, 
red maple and green ash.  Seedlings of cattail, multiflora rose, olive, buckthorn and Asiatic 
bittersweet have been weeded and cut in the area, such that invasive plant species do not threaten 
pool viability.   
 
4.3.2. Open Space Preservation and Trails 
 
The 64-acre open space preservation easement, dedicated as the Hillside Environmental 
Education Park (HEEP) in October 2008, includes a trail system with wildlife observation 
platforms, boardwalks, interpretive signs, and a small public parking area at the trailhead on 
Hunting Lodge Road.  The popularity of the park continues to grow as numerous organized 
visits, supported by UConn’s Office of Environmental Policy (OEP), occurred during 2011: 
 

x CT Trails Day 
x UConn Global Environmental Politics class tour 
x Trail clean-up (UConn students, EcoHouse and EcoHusky Program) 
 

Joggers, hikers, birdwatchers and cross-country skiers were observed using the park in 2011.  
Control of autumn olive along the trail near Wetland Creation Area C3 took place in the fall of 
2011. 
 
4.4 Summary Conclusions 
 
The overall wetland mitigation program associated with the remediation of the landfill and 
former chemical pits is on track for meeting project specific success standards.  Preliminary 
estimates suggest that 1:1 compensatory mitigation will be achieved by the end of monitoring 
year 5 in Fall 2012.  Based on GIS data analysis, to date, the mitigation falls short by only 0.04 
acre.  Additional measures are planned in monitoring year 5 to ensure that this 1:1 compensatory 
mitigation is met.  Target wetland hydrology and soil conditions have been met in all areas.  
Vegetation success standards were met in all areas except in the planned PSS and PFO areas 
where the wetland did not meet criteria 2c:  15% woody species criteria.  Due to tree and shrub 
protection efforts and given time this criteria is expected to be met.  Overall vegetative cover, 
species diversity, and abundance of volunteer species are favorable for wetland establishment 
and wildlife functional value.  In 2011, mitigation sites showed improvement in overall 
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vegetative cover including the diversity and  abundance of native wetland plants.  Wildlife use of 
restored and created wetland for food, cover, and reproduction has been demonstrated.  The 
continued control of invasive plant species and efforts to foster the development of native woody 
species in the mitigation sites continue to be the focus for the long-term functional value of these 
wetlands for wildlife habitat.   
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Targeted Species:
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Berberis thunbergii
Celastrus orbiculata
Elaeagnus umbellata
Lonicera morrowii
Lythrum salicaria
Microstegium vimineum
Phalaris arundinacea
Phragmites australis
Rhamnus frangula
Rosa multiflora
Typha spp.
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Type of
Mitigation Area Type1 Size (Acres)

Wetland Restoration
A PFO, PSS 0.34

C North PEM, PSS, POW 1.00
C South PEM, PSS, POW 0.84
C West PEM, PSS, POW 0.79

Total Restoration = 2.97
Wetland Creation

A1 PFO, PSS 0.12
C1 PEM, PSS 0.12
C3 PEM, PSS, POW, PFO 1.59

Total Creation = 1.83

Vernal Pool Creation
VPB Special Aquatic Site            ~ 0.04

Enhancement
Invasive Species PFO, PSS, PEM 12.4

Control Area Upland 32.6
Total = 45

Preservation2

Wetland C PFO, PSS, PEM 27
Upland 37

Notes: Total Preservation = 64

1.  PFO = Palustrine Forested Wetland (Swamp)
     PSS = Palustrine Scrub-Shrub Wetland (Shrub Swamp)
     PEM = Palustrine Emergent Wetland (Marsh, Wet Meadow)
     POW = Palustrine Open Water Wetland (Pool / Pond)

2.  The preservation area includes the area around Vernal Pool B.  A system of
     nature trails and two wildlife observation platforms are included as part of
     preservation area (Hillside Environmental Education Park)

Table 2. Summary of Wetland Mitigation Plan
UConn Wetland Mitigation Plan Implementation

Remedial Action Plan for Landfill and Former Chemical Pits
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Area
Station No.
Site Type

Date Depth A B A B A B A B A B A B A B A B
1/20/2011 12'' 21.9 93.8 87.8 6.9 96.8 96.8 93.2 18.0 3.2 9.4 93.8 34.4
1/20/2011 24'' 94.4 95.7 93.9 39.9 95.6 79.6 85.1 96.9 2.6 93.4 63.9 91.1
2/22/2011 12'' 20.4 94.8 84.2 5.4 96.8 97.2 99.3 20.3 3.2 9.5 94.1 93.2
2/22/2011 24'' 94.8 92.1 95.0 26.2 95.4 88.9 84.4 97.2 93.8 94.1 91.6
3/17/2011 12'' 20.0 95.3 76.1 3.1 82.1 95.5 97.4 95.0 68.1 1.1 25.1 98.2 55.3
3/17/2011 24'' 96.3 96.6 95.4 23.6 96.3 89.4 96.5 97.6 87.4 95.8 94.5 22.9 96.0
4/18/2011 12'' 20.7 96.6 72.0 1.2 85.6 22.9 97.7 94.9 74.8 3.4 37.7 96.2 51.8
4/18/2011 24'' 96.4 96.9 96.2 25.8 96.3 84.4 95.5 96.8 88.8 95.4 95.4 55.1 47.6
5/17/2011 12'' 20.3 95.7 73.1 2.8 83.2 -3.2 93.2 97.4 97.2 75.0 12.1 19.3 94.1 49.3
5/17/2011 24'' 96.3 96.8 96.0 27.2 96.7 86.7 96.1 96.9 89.2 95.3 95.0 67.3 51.3
6/17/2011 12'' 34.2 97.0 63.8 3.9 88.4 5.6 93.9 97.7 95.5 10.8 11.1 16.5
6/17/2011 24'' 96.6 97.6 96.8 21.8 94.8 92.7 97.0 87.7 3.6 97.0 96.5 40.8 21.2
7/19/2011 12'' 98.5 5.7 92.1 98.2 9.4
7/19/2011 24'' 92.3 98.9 97.5 34.4 77.2 77.2 51.6 3.7
8/11/2011 12'' 29.0 93.5 6.2 83.1 95.1 98.1 95.9 3.2 9.6 20.6
8/11/2011 24'' 96.6 99.3 97.6 32.1 96.2 98.9 72.5 96.4 97.3 97.1
9/20/2011 12'' 43.3 97.3 93.4 9.8 95.6 99.3 11.8 4.4
9/20/2011 24'' 98.2 96.7 96.7 28.3 98.2 89.6 97.7 6.6 96.3 22.4
10/20/2011 12'' 14.2 97.1 94.0 9.6 89.2 1.2 91.8 97.8 89.2 48.4 6.8 10.4
10/20/2011 24'' 90.8 98.3 96.8 24.2 94.4 90.0 65.8 88.6 88.3 96.7 96.8
11/18/2011 12'' 25.0 95.7 91.2 12.0 69.3 90.8 96.6 93.7 5.8 12.7
11/18/2011 24'' 94.2 33.6 95.8 29.0 94.8 84.0 96.2 93.8 83.2 95.3 95.5 3.2

CWSM3WET
C West

Wetland
CNSM2WET

Wetland

C South
CSSM2WET

Wetland
C3SM4WET

Wetland

C3
C3SM2UP

Upland

Table 8.  Percent Available Soil Moisture
UConn Wetland Mitigation Plan Implementation

Remedial Action Plan for Landfill and Former Chemical Pits

BC3A1 C3C North

 % Soil Moisture

BSM1WET
Wetland

C3SM1UP
Upland

A1SM1WET
Wetland
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Permit Special Conditions Related to Wetland Mitigation 



























 

  

APPENDIX B 
 

As-Built Plans with 2011 Wetland Edge and Supplemental Estimated Transplanting of Woody 
Trees and Shrubs in 2011 
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Wetland Mitigation Plan Implementation
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Source: October 22, 2011 photo flight by C. Mason
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Wetland Mitigation Plan Implementation
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Source: May 1 & October 22, 2011 photo flight by C. Mason
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Wetland Mitigation Plan Implementation
University of Connecticut, Storrs, CT
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Note: As-built topographic contours shown as white lines.
Source: May 1, 2011 photo flight by C. Mason and 2008 aerial photograph-University of Connecticut
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Wetland Mitigation Plan Implementation
University of Connecticut, Storrs, CT
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Source: October 22, 2011 photo flight by C. Mason
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Aerial Photograph October 22, 2011.
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University of Connecticut, Storrs, CT
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WETLAND RESTORATION AREA C WEST

Aerial Photograph October 22, 2011.

Wetland Mitigation Plan Implementation
University of Connecticut, Storrs, CT
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WETLAND RESTORATION AREA C WEST

View North April 19, 2011.

View North September 21, 2011.

Wetland Mitigation Plan Implementation
University of Connecticut, Storrs, CT
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Aerial Photograph October 22, 2011.
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