NOTES
1. Find an NDDB map of your town here:
http://www.depdata.ct.gov/naturalresources/endangeredspecies/nddbpdfs.asp
2. One of the most commonly used assessment methodologies is the “Highway Methodology Workbook Supplement” published by the U.S. Army Corps of Engineers, which can be found here: http://www.nae.usace.army.mil/Portals/74/docs/regulatory/Forms/HighwaySupplement6Apr2015.pdf
3. Here is the CT Invasive Plant Working Group website:
https://cipwg.uconn.edu/
4. Here is a research paper on the ecological value of “headwater streams”:
https://stroudcenter.org/wp-content/uploads/2016/12/ProtectingHeadwaters.pdf
5. Surface Water Quality Classification maps can be generated here: http://cteco.uconn.edu/
6. See second bullet point on page 3-3 of CT Stormwater Manual (CTDEEP 2004)
7. See third bullet point on page 3-3 of CT Stormwater Manual (CTDEEP 2004)
8. CTDEEP “Stream Crossing Guidelines” can be found here:
http://www.ct.gov/deep/lib/deep/fishing/restoration/streamcrossingguidelines.pdf
9. Here is an excellent vernal pool resource:
https://www.vernalpool.org/
10. Unlike “classic” vernal pools, “cryptic” vernal pools are not hydrologically isolated. They are located in deep depressions within larger wetland systems, such as deciduous wooded swamps. The greater water depth allows these areas to retain surface water long enough to support the breeding and development of amphibians such as wood frogs and spotted salamanders.  
11. In order to definitively determine whether a depressional area is a vernal pool, it is necessary to conduct a thorough investigation in the early spring (March and April). This will include searching for amphibian egg masses after major migration are known to have occurred in the region, as well as thoroughly sampling the water column with an aquatic net, searching for amphibian larvae and aquatic organisms such as fairy shrimp. The landscape surrounding the area in question should be investigated for the presence of adult amphibians by searching beneath cover objects such as logs and rocks. Evidence of breeding and development by one or more “obligate” species (e.g., wood frog, spotted salamander, fairy shrimp, etc.), as well as the absence of permanent finfish population, are required to confirm that a depressional area is in fact a vernal pool.
12. Most vernal pools go through annual “wet” and “dry” phases. Even when they are dry, vernal pools usually exhibit one or more characteristics that indicate a seasonal presence of surface water for an extended time period. These features cannot confirm whether a depressional area is a vernal pool, but they can point to the need for further investigations during the spring months. Here is a photo library of “dry season indicators”, assembled by Connecticut Ecosystems LLC:
http://www.ct.gov/deep/lib/deep/water_inland/wetlands/vernalpooldryseasonindicators.pdf
13. Here are the instructions for creating a Soil Erodibility Map:
a. Open up the Web Soil Survey at: https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
b. Enter the address or GPS coordinates of the site
c. Select your Area of Interest (AOI), which includes the site
d. Click the “Soil Map” tab, and it draws the soil series
e. Click “Soil Data Explorer”
f. Click the “Soil Properties and Qualities” tab
g. Click “Soil Erosion Factors” on the left side of the screen
h. Click “K Factor, Whole Soil”
i. Under “Advanced Options, Layer Horizons”, choose “Surface Layer”, “Depth Range”, or “All Layers”
j Click “View Rating”. A Soil Erodibility map is displayed, along with a table that summarizes the soil series found in the AOI, its acreage, and “Rating”. The latter is the Erosion Factor, K, with values ranging from 0.02 to 0.69. Other factors being equal, the larger the K value, the more susceptible the soil is to sheet and rill erosion by water.  
14. A soil hardpan is a dense subsurface layer, typically at a depth of approximately 24 inches. The hardpan is generally erosive, and restricts groundwater infiltration.
15. Typical plastic mesh erosion control blankets can entangle and kill many small wildlife species:
Here is a resource that describes qualities of “wildlife-friendly” rolled erosion control products:
http://files.dnr.state.mn.us/eco/nongame/wildlife-friendly-erosion-control.pdf
16. See page 3-5 of CT Stormwater Quality Manual (CTDEEP 2004)
17. See second bullet point on page 3-2 of CT Stormwater Quality Manual (CTDEEP 2004)
18. See Section 7.4.1 of CT Stormwater Quality Manual (CTDEEP 2004) 
19. The CTECO web site contains a useful resource that provides details of the finfish and benthic macroinvertebrate communities in watercourses and lakes in Connecticut:
http://cteco-web1.grove.ad.uconn.edu/projects/fish/viewer/index.html
20. The University of New Hampshire Stormwater Center is a valuable resource that provides technical information on LID:
https://www.unh.edu/unhsc/
21. One of the primary goals of LID is to mimic pre-development hydrology of a site. This means retaining pre-development drainage patterns, groundwater infiltration rates, etc. This is accomplished by integrating LID elements throughout a development landscape, rather than in one large detention basin (Prince George’s County, MD Dept. of Environmental Resources, 1999).
22. See Section 7.5.1 of CT Stormwater Quality Manual (CTDEEP 2004)
23. A properly designed and installed Bioretention feature will have surface inundation and saturation for only brief periods following a rain storm. The rapidly-draining soil media is designed to quickly drain stormwater away from the surface. As a result, “Obligate Wetland” (OBL) and “Facultative Wetland” (FACW) plants are not well-suited for Bioretention. “Facultative” and “Facultative Upland” plants are better choices, since they are adapted to the drier conditions that characterize Bioretention features.
24. Construction supervision by a qualified professional is important to ensure that the Bioretention feature is constructed as designed. It is critical to avoid typical construction earthwork practices that compact the soils, which can restrict groundwater infiltration. Supplementary watering may be necessary post-construction to ensure seed germination and plant growth in the Bioretention feature.
25. A Turf Management Plan can stipulate:
• the use of slow-release organic products, instead of highly soluble inorganic lawn chemicals
• fertilizer application rates determined by soil fertility testing
• fertilization schedule
26. The CT Inland Wetlands & Watercourses Act define these terms as follows:
• “Feasible” means able to be constructed or implemented consistent with sound engineering principles
• “Prudent” means economically and otherwise reasonable in light of the social benefits to be derived from the proposed regulated activity provided cost may be considered in deciding what is prudent and further provided a mere showing of expense will not necessarily mean an alternative is imprudent.
27. “Direct” impacts to wetlands and watercourses result from filling, excavation, etc. “Indirect” impacts result from sedimentation, chemical and thermal pollution, etc.
28. The U.S. Fish & Wildlife Service “provides detailed information on the abundance, characteristics, and distribution of US wetlands.” The NWI home page is here:
https://www.fws.gov/wetlands/index.html
Under the “Wetlands Data” tab, go to “Wetlands Mapper”. Here you will be able to generate NWI maps by entering in the “Search” box either the address or Longitude and Latitude (decimal) coordinates of the site. You can convert degrees, minutes, seconds coordinates to decimal coordinates at this website:
https://www.fcc.gov/media/radio/dms-decimal
Here is an example of how to enter decimal coordinates into Wetlands Mapper:
-73.491044, 41.279931 
Wetlands will be depicted in color on base map aerial photographs, with associated codes. To interpret these codes, go to “Wetland Codes” under the “Wetlands Data” tab. The wetland classification codes can be interpreted here:
https://www.fws.gov/wetlands/Documents/Wetlands-and-Deepwater-Habitats-Classification-chart.pdf
Of particular interest are the “Water Regime Modifiers”: a code of “F” (semipermanently flooded) or “H” (permanently flooded) may indicate a hydrology appropriate for a vernal pool.  
NWI maps are useful because they put the subject site into a landscape context by depicting wetland resources on adjacent properties, which may be impacted by the project.
29. Important channel conditions include the following: width, depth, sinuosity, gradient, substrate, substrate embeddedness by fine particles, presence/absence of sandbars, presence/absence of habitat cover objects.
30. Here is a good reference on benthic macroinvertebrates: https://www.epa.gov/national-aquatic-resource-surveys/indicators-benthic-macroinvertebrates
 31. There is a rich scientific literature on the functions and values of riparian buffers. Here is one example: https://conservationtools.org/guides/131-the-science-behind-the-need-for-riparian-buffer-protection
32. Here is the NRCS website:
https://websoilsurvey.nrcs.usda.gov/app/
33. Hydrologic Soils Group is an indicator of the ability of a soil to infiltrate runoff. Group “A” soils have the highest infiltration rates, while Group “D” have the lowest infiltration rates. Conversely, Group “A” soils generate less runoff compared with Group “D” soils. Group “A” soils are the most suitable for groundwater recharge.
To create a Hydrologic Soils Group map, follow steps 13a-13f above. Then:
• Click “Soil Qualities & Features” on left side of screen
• Click “Hydrologic Soils Group”
• Click “View Rating”
• A color Hydrologic Soils Group map is displayed, along with a table that summarizes the soil series found in the AOI, its acreage, and “Rating”, which is the Hydrologic Soils Group.  
34. Many pollinators (butterflies, moths, bees, etc.) are experiencing a well-documented population decline due to, among other things, loss of habitat. Many emergent wetlands, especially wet meadows, contain flowering plants that provide food and habitat for pollinators. Wet meadows are becoming rarer in CT, due to development, natural succession, etc.
35. Too often wooded wetlands that are eliminated by development are replaced by constructed emergent (e.g. marsh, wet meadow) wetlands. In order to avoid a loss of wetland function it is necessary to mitigate “in-kind” (i.e., replace a wooded swamp with a wooded swamp.) 
36. Post-construction monitoring will document important elements such as plant survival, hydrology, presence/absence of invasive flora, invasive flora control measures, etc. 
37. DEEP Critical Habitat maps can be generated here: http://cteco.uconn.edu/
38. Aerial photos of excellent quality can be generated using Google Earth Pro (free app). A site can be located by address or GPS coordinates. This is an example of how to enter the coordinates in the Google Earth search box:
41°31’55.87”N, 72°27’57.14”W
You can create the “degree” symbol by holding down the “ALT” key and hitting, in sequence, the “2”, “4” and “8” keys. When you release the “ALT” key the degree symbol will be generated. Click “Search”, and the site will be displayed. You can view historical imagery by clicking “View” and “Historical Imagery”, and moving the sliding date button. Springtime aerial photos best reveal ground features such as waterbodies and wetlands.
39. Since 2007 the Connecticut Association of Wetland Scientists (CAWS) has been run a vernal pool monitoring program whose goal is to identify development designs that allow for the conservation of pool-breeding amphibian populations. Details on the program can be found here:
http://www.ctwetlands.org/vpmonitoring.html
Participation in the program is completely voluntary; a Commission cannot legally compel applicant participation by means of a condition of approval, etc.
40. Stormwater discharged from a construction site may have a high turbidity due to a large concentration of total suspended sediments (TSS). Turbid runoff can impact receiving wetlands and watercourses in many ways. A turbidity monitoring program allows the construction manager and Town to determine the efficacy of existing erosion and sedimentation controls, and whether they need to be modified or fortified. 
Elements of the monitoring program should include:
• Identification of sampling location(s) (typically point source discharges, such as from a sediment basin or trap) 
• Minimum size storm that will be monitored (a typical specification is > 0.5” rainfall) 
• Who will conduct the monitoring
• How turbidity will be measured
• Schedule for reporting results to the Town (monthly, annually, etc.)  
An example of a rigorous turbidity monitoring program can be found in Section 5(c)(1)(B) of the CTDEEP General Permit for the Discharge of Stormwater and Dewatering Wastewater Associated with Construction Activities: https://www.ct.gov/deep/lib/deep/Permits_and_Licenses/Water_Discharge_General_Permits/storm_construct_gp.pdf
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