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Eightmile River Watershed Outstanding Resource Value:

Water Quality
May 25, 2005

The Importance of High Water Quality

The myriad of sustainable resources that a healthy river system provides are only as good
as the water quality flowing through the system. Whether the river is supporting unique
plants and animals, offering recreational opportunities such as swimming, boating or
fishing or, providing drinking water supply, good water quality is a must for sustaining
these resource values.

At the state and national level the importance of achieving and maintaining high water
quality led to the federal Clean Water Act and in turn the State of Connecticut’'s Water
Quality Standards, with the overall goal to restore and maintain the chemical, physical, and
biological integrity of the Nation’s waters. Major objectives of the state and federal efforts
include the elimination of discharge of all pollutants into the navigable waters of the
country, and achieving a level of water quality that provides for the protection and
propagation of fish, shellfish, and wildlife, as well as providing for recreation.

Surface and ground water quality can be impacted in many ways. Land use near a river
has a significant impact on water quality. Forest land, farm land, residential land and
industrialized land, all have the potential to impact local water quality in different ways.
The physical attributes of the stream and whether it is dammed, diverted, or piped
underground, can play a key role in long-term water quality. And, pollutants such as
mercury or nitrogen can be carried through the air, over the land, or through the soil
ultimately being deposited in local water ways. Healthy rivers and streams not only offer a
myriad of resources but also face a myriad of pressures affecting long-term water quality.
It is only through continued diligence and care that high water quality can be sustained.

Indicators of Water Quality Conditions in the Eightmile River Watershed

Connecticut Water Quality Classifications

The State of Connecticut Water Quality Classifications provides the state with a policy for
managing its rivers, streams, lakes, groundwater and coastal waters. The Classifications
include: standards that identify desired uses and provide guidance on avoiding
degradation of water quality; criteria that describe specific goals and the allowable levels of
a variety of variables that affect goal attainment; and classifications for all surface and
groundwater in Connecticut. While not a direct measurement of water quality, the
classifications do clearly indicate the State policy towards managing individual water
bodies. The primary differences between Class AA, A, and B waters are that AA waters
are for active or proposed drinking water supply, A waters are considered potential
drinking water supply and B waters cannot be used for drinking water supply. Also, only
waters classified as B or lower, are allowed to accept industrial or municipal sewage
treatment plant discharges. See Appendix A for details on the state water quality
classifications and their designated uses.

! Federal Water Pollution Control Act, Title 1, Sec. e (1-2)
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The criteria used in the Connecticut Water Quality Classifications to assess overall water
quality include: physical attributes such as water temperature, sediment load, flow, and
color; chemical attributes including dissolved oxygen, pH, nutrients, and phosphorus; and
biological data representing aquatic life such as insects.

Currently 92% of the perennial river and streams in the Eightmile River Watershed are
considered Class A. Another 8% of perennial waters are considered Class B with a goal of
A. These Class B waters are primarily classified as such due to past leachate issues with
the Salem Landfill along the East Branch of the Eightmile River. The leachate issues have
been contained and are being monitored. Water quality downstream of this old landfill
(which has been closed) continues to rank at levels consistent with Class A, however
because of the existence of the landfill State standards require that these waters be
considered Class B. Monitoring results have shown slight impacts to the water from iron,
ammonia, nitrate, and manganese, however these are considered minor and have not
caused the river stretch to be classified as impaired.

Hamburg Cove is entirely classified as either a Class B or Class SB resource, along with 2
small ponds at the end of Falls Brook before they enter the Cove. Water classifications
beginning with “S” are tidal waters, including 116 acres of lower Hamburg Cove.

Virtually all of the groundwater in the Eightmile Watershed, 99.84%, is considered Class
GA or better. See Table 1 for summary of water classifications within the watershed.

The 2004 Water Quality Report to Congress published by CT DEP reports that both the
East Branch and the mainstem of the Eightmile River fully support all designated use goals
including aquatic life, cold water trout fishery, and primary contact recreation such as
swimming. Statewide only 76% of assessed river miles were fully supporting for aquatic
life use and only 69% fully supported recreation use.?

See Map 17 (Management Plan Volume 1) and map A in this section - Eightmile River
Watershed, State of Connecticut, Water Quality Classifications.

2 CT DEP 2004 Water Quality Report to Congress Prepared Pursuant to Clean Water Act Section 305 (b),
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Table 1. Water Quality Classifications — Eightmile River Watershed

Rivers/Streams/Surface Water Miles % Total Miles
Perennial
Class AA 0.61 0.56%
Class A 100.84 91.39%
ClassBto A 8.88 8.05%
Total 110.34 100%
Rivers/Streams/Surface Water Miles % Total Miles
Intermittent
Class AA 0.61 2.46%
Class A 24.18 97.54%
ClassBto A 0.00 0.00%
Total 24.79 100%
Ground Water Acres % Total Acres
Class GA 38,875 99.02%
Class GAA, GAAs 319 0.81%
To GA (GA Impaired) 64 0.16%
Total 39,258 100%
Lakes/Ponds Surface Water Acres % Total Acres
Class AA 10 1.79%
Class A 461 82.32%
ClassBto A 89 15.89%
Total 560 100%
Coastal Surface Waters - Acres % Total Acres
Hamburg Cove
Class SB to SA 116 100%

Source: CT DEP Water Quality Classifications Data, DEP Bulletin 37

CT Unified Watershed Assessment

In 1998 the Department of Environmental Protection and the USDA Natural Resources
Conservation Service conducted a Unified Watershed Assessment to determine how our
water resources measured up to state water quality goals. The Eightmile was one of only
two major basins in the lower Connecticut River watershed to receive the “in need of
protection” designation. This is significant considering that 70% of the state’s major basins
are designated “in need of restoration.” This analysis included consideration of whether a
water body was meeting its water quality use attainment goals and whether any water
quality impairment existed. By fully achieving its water quality goals and having no
impairments the Eightmile River Watershed’s “in need of protection” designation signifies
unigue watershed conditions, including high water quality.

5 of 22
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Biological Information

Of the biological criteria considered, aquatic insects, also known as benthic
macroinvertebrates, are one of the most efficient indicators of biological integrity and
overall water quality. The CT DEP reports they use the aguatic macroinvertebrate
community as their primary indicator of biological integrity noting “The macroinvertebrate
community in a stream or river is very sensitive to stress; and thus its characteristics serve
as a useful tool for detecting environmental perturbation resulting from introduced point
and non-point sources of pollution.”® In addition, the U.S. Environmental Protection
Agency recognizes the advantages of using aquatic macroinvertebrate sampling for
assessing water quality for the following reasons:

e Macroinvertebrates are found in almost every type of aquatic habitat even those
with very low water quality.

e Methods for sample collection, processing, and data analyses are widely accepted,
established, and documented.

e Collectors can capture a representative sample of the macroinvertebrate community
with relative ease, over a short period of time, and with relatively inexpensive
equipment.

e Macroinvertebrate populations recover rapidly from repeated sampling.

e Knowledge of changes in the community structure and function of benthic
macroinvertebrates helps to indicate water quality status and trends in the aquatic
environment.*

Both the CT DEP and the Connecticut River Coastal Conservation District (CRCCD) have
collected benthic macroinvertebrate data over the past 5 years that provide a clear picture
of the high water quality found within the Eightmile River Watershed.

The CT DEP Bureau of Water Management reported that macroinvertebrate “monitoring
data collected during 1998-1999 indicate exemplary ecological conditions for the Eightmile
River and very good conditions for the East Branch Eightmile River. These conditions are
representative of "best attainable" water quality and aquatic life situations for reference
stations across the state.” ° (see Appendix B) Reference stations are specific sites that
are exemplary by being minimally impaired and providing expected ecological conditions
for a waterbody in a region. Being “best attainable” for reference stations across the state
reflects conditions as good as any of these exemplary sights across Connecticut.

In addition to the DEP data, CRCCD has sponsored volunteer monitoring activities in the
Eightmile River watershed beginning in 1999. Two stream walk surveys and three rapid
bioassessments have been conducted over the last five years to collect baseline
information about the condition of the Eightmile River and its tributaries, among other
objectives. The bioassessments followed the CT DEP protocol Rapid Bioassessment in
Wadeable Streams and Rivers by Volunteer Monitors (RBV), which is used to assess the
health of benthic macroinvertebrate communities.

% Rapid Bioassessment in Wadeable Streams & Rivers, by Volunteer Monitors Part 1: Program Description,
Michael Beauchene and Guy Hoffman, June 2000

* http://ww.epa.gov/ceiswebl/ceishome/atlas/bioindicators/invertsasindicators.html

® Letter from Mike Beauchene, CT DEP, NovemberA3¢ 3903
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The RBV protocol is designed to help identify streams with pollution sensitive benthic
macroinvertebrate communities. It is not a definitive assessment procedure; data are used
primarily for screening purposes, to identify streams with either very high or very poor
water quality. RBV organisms are categorized in one of three groups: most wanted (most
sensitive to pollution, requiring a narrow range of environmental conditions); moderately
wanted (less sensitive to pollution and found in a variety of water quality conditions); least
wanted (least sensitive to pollution and tolerant of the widest range of conditions).

According to the RBV protocol, good representation (3 or more) of organisms in the most
wanted category—the most sensitive to pollution—is an indicator of very good water
quality. Sites with 5 or more organisms in the most wanted category are considered by
DEP to be among the exceptional sites, with reference conditions and in full support of the
water quality standards for aquatic life. Based on the RBV organisms found in the
Eightmile River, East Branch Eightmile River and Beaver Brook, especially the abundance
of most wanted organisms, one can infer that these streams are of reference quality.

A 2002 DEP statewide assessment of all volunteer monitored sites noted the Eightmile
River Watershed had good to excellent representation of the “most wanted” aquatic
organisms with a good to optimal diversity of organisms. As a result, water quality was
inferred to be very good and supportive of the aquatic life water quality standard.’

Potential Threats to Water Quality

Water quality can be assessed not only by empirical data, but also by the presence or
absence of stressors that cause known impacts to water conditions. Point source pollution
and nonpoint source pollution are two of the primary ways that water quality is impacted.

Point Source Discharges

Point source pollution comes from known points where pipes from facilities such as
sewage treatment or industrial plants discharge directly into a water body. Since the
passage and implementation of the federal Clean Water Act, great progress has been
made in the permitting and monitoring of these discharges to meet state water quality
standards.

The Eightmile River Watershed has no point source discharges, eliminating a major
potential threat to overall water quality.

Nonpoint Source Discharges

Nonpoint source discharges come from diffuse sources typically carried by stormwater
runoff across and under the ground. Such runoff can carry with it sediment, pesticides,
fertilizers, car drippings and whatever else may be on road ways, parking lots, residential
lawns and agricultural fields, ultimately ending up in local streams or wetlands. The U.S.
EPA’s most recent National Water Quality Inventory’ noted non-point source pollution as
the leading source of river impairment nationwide.

® CT DEP Rapid Bioassessment in Wadeable Streams and Rivers by Volunteer Monitors Year 2002
Summary Report
" US EPA - National Water Quality Inventory 2000 8 of 22
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A key indicator of impacts from stormwater runoff is the level of impervious surfaces in a
watershed. Impervious surfaces are things such as roads, parking lots and rooftops that
block rainwater from infiltrating into the ground, causing it to run overland and into local
water bodies and wetlands. Scientific research suggests that in watersheds of up to 10
square miles stream quality can degrade when impervious cover is just 10% of the total
watershed area. For certain sensitive aquatic species, such as brook trout, impervious
cover of as little as 4% can cause major population declines.?

One of the key resources affected by impervious surfaces is soil function. Of the many
services soils provide, there are two that figure prominently to the maintenance of water
quality. They are briefly described here: (1) Soils regulate the water regime in the
watershed: Water flows over the land and through the soil, regulating base flow in streams
and maintaining a constant and clean supply of water; and (2) Filtering capacity: The
minerals and microbes in soils are responsible for filtering, buffering, degrading,
immobilizing and detoxifying organic and inorganic materials from industrial, commercial
and residential pollutants and atmospheric deposition.

The ability of soils to provide these services is impacted by their natural spatial extent, the
landscaper relationships between different soils, and the human influences and
management that impact their ability to function. This can happen through modification of
soil characteristics by site alteration or through the complete loss of soil function through
the creation of impervious surfaces. Soil services cannot be replaced when they are
covered over and water quality degradation results.

A summary of impervious cover for the 84 sub-watersheds within the Eightmile River
Watershed is in Table 2.

Table 2. Impervious Cover Eightmile River Subwatersheds

Impervious # of Total Area % of Total
Cover Subwatersheds Square Miles Watershed
Represented

0-1% 0 0 0.0%
1.1-2% 12 6.7 10.7%
2.1 -3% 35 29.7 47.7%
3.1-4% 19 14.6 23.4%
4.1 -5% 7 5.8 9.2%
5.1 -6% 4 4.1 6.6%
6.1-7% 3 1.3 2.1%
7.1 — 8% 1 0.1 0.1%
8.1-9% 1 0.1 0.2%
9.1-10% 1 > 0.01 0.0%
> 10% 1 > 0.01 0.0%
Total 84 62.4 100%

8Center for Watershed Protection Impacts of Impervious Cover on Aquatic Systems, Watershed Protection
Research Monograph No. 1, March 2003 9 of 22
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All of the subwatersheds in the Eightmile River Watershed are less than 4.6 square miles
in size, with 94% under 2 square miles in size. Of these, 80 subwatersheds, representing
99.7% of the watershed area have imperviousness levels of less than 7%. Forty-seven of
the subwatersheds representing over 58% of the total watershed area have impervious
cover levels of less than 3%. When considering the entire 62 square mile watershed,
current imperviousness totals 3%.

As can be seen none of the Eightmile River Watershed is being impacted by high levels of
impervious cover, indicating stream quality to be potentially high.

Riparian Corridor/Land Cover

When impervious cover is less than 10% in a watershed, The Center for Watershed
Protection reports its effect is “relatively weak compared to other potential watershed
factors, such as percent forest cover, riparian continuity, historical land use, soils,
agriculture, acid mine drainage or a host of other stressors.” °

A healthy riparian corridor—or buffer— involves a natural setting of native trees, shrubs and
tall grasses along local rivers and streams. Generally, a 100 foot buffer of native
vegetation can act as a “living filter,” trapping sediments, nutrients, and other soluble
pollutants carried by rainfall or snow melt. Buffers also provide critical wildlife habitat and
serve as migratory corridors for many species. The leaves, logs, and branches that fall into
the water provide important cover habitat for fish and help support the aquatic food chain.
And along the banks, shade trees help moderate water temperature keeping conditions
healthier for fish and other aquatic life. Healthy trees and shrubs with strong root systems
provide structural support to stream and river banks, holding soil in place. Without soil
stability, sediment from eroding banks can cause significant turbidity and can bury critical
aguatic habitat used by fish, insects, and other water dependent organisms.

When impervious surface data for the Eightmile River Watershed is coupled with forest
cover and riparian corridor quality, the picture of high water quality conditions becomes
even clearer. The Eightmile River Watershed is over 80% forest cover compared to the
rest of Connecticut that is overall less than 60% forest cover. Only 7% of the watershed is
considered developed, while statewide development stands at nearly 19%. When looking
closer at the riparian corridor land area within 100 feet of the 160 miles of rivers and
streams in the watershed, only 6% is considered developed, with 4% in grass or
agriculture and 89% in essentially a natural undisturbed condition.’® See Table 3
Eightmile River vs. State of CT Land Cover 2002.

9 .
Ibid
10
UCONN CLEAR Data 2002 10 of 22
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Table 3. Eightmile River vs. State of CT Land Cover 2002.

Land Cover Type % of Watershed | % of State of CT

Developed 6.74% 18.70%
Turf/Grass 0.74% 4.50%
Grass/Agriculture 8.57% 12.00%
Deciduous Forest 72.46% 46.80%
Coniferous Forest 4.01% 9.00%
Water 1.98% 3.00%
Wetlands 0.46% 0.50%
Forested Wetlands 4.02% 3.50%
Tidal Wetlands 0.00% 0.50%
Barren 0.65% 1.20%
Utility ROW 0.38% 0.30%
TOTAL 100.00% 100.00%

Source: UCONN Center for Land Use Education and Research

In addition, The CT River Coastal Conservation District in 1999 and 2000 led a volunteer
stream corridor survey effort that visually surveyed approximately 69% of the Eightmile
and East Branch Eightmile river sections. Their findings on both sections of river showed
riparian buffers commonly to be greater than 100 feet in width, with stream bank cover
primarily trees and shrubs, further confirming the undisturbed conditions of the riparian
corridors of the Eightmile River Watershed.**

Other land uses such as agriculture and turf/grass (lawns) can be significant sources of
non-point source pollution from the effects of excessive fertilizer, pesticide, and herbicide
applications being washed off into rivers and streams. The low levels of these land use
activities in the Eightmile Watershed compared to the statewide average is another good
indicator stresses to water quality are minimal.

Overall, land uses that are the major cause of nonpoint source pollution, including
impervious surfaces, agricultural activities, suburban lawns and degraded stream buffers
are at comparatively very low levels in the Eightmile River Watershed. It is clear that any
potential impacts from these leading causes of water pollution nationwide are minimal and
circumstances that support high water quality conditions are strong.

Instream Flow

A natural flow regime in a river is important to sustaining high water quality. Natural
instream flow conditions help regulate various water quality conditions such as water
temperature, dissolved oxygen, and sedimentation.? In the Eightmile River Watershed

1 CRCCD May 2000, December 2001 Eightmile and East Branch Eightmile Stream Walk Reports
2 Table 1from Appendix A - Water Allocation Task Force Report 7/2/02 Draft, Ecological Needs Section
ECOLOGICAL NEEDS -NEED FORACT INSTREAM FLOW,$PANDARD - DRAFT VERSION (excerpt of sections 1
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there are no consumptive surface water diversions and only one groundwater diversion of
150,000 gallons per day that is likely not causing major alterations to natural flow
conditions based on its location in bedrock, its distance from the river and strong permit
conditions that cause reductions in withdrawal rates during low flow situations. Overall the
existing natural flow regime within the Eightmile River Watershed is consistent with
conditions that support high water quality.

Nitrogen Loading

As a part of the U.S. Geological Survey National Water-Quality Assessment Program an
assessment of nitrogen yields and loads from basins draining to Long Island Sound was
completed for the years 1988-1998. As an unmonitored basin, estimates were created for
the Eightmile River Watershed through modeling to determine that the Watershed had the
lowest nonpoint nitrogen yield as measured in pounds per square mile per year of any
basin in the CT River watershed. This may be a reflection of the large undisturbed natural
landscape.

Leachate and Wastewater Discharge

The State of Connecticut maintains a database on leachate and wastewater discharge
sites (lwds) statewide that includes surface and groundwater discharges that (1) have
received a wastewater discharge permit from the state or (2) are historic and now defunct
waste sites or (3) are locations of accidental spills, leaks, or discharges of a variety of
liquid or solid wastes.*®* The database includes over 3,100 distinct active or historic
leachate and wastewater discharge sites. The Eightmile River Watershed has only 7 lwds
sites all associated with historic spills or leaks (as discussed above there are no direct
point source discharges in the Eightmile River Watershed). None of the Iwds sites are
actively impairing water quality in the Eightmile Watershed and active montioring and
remediation are going on where necessary. See Appendix C for a summary.

Summary
In summarizing the water quality of the Eightmile River Watershed it can be said:

e 92% of the rivers and streams and 99% of the ground water is class A or better

e All waterbodies in the watershed evaluated by the state are fully attaining their
water quality use goals.

e None of the water bodies in the watershed are impaired from meeting their water
guality use goals

e Studies of the benthic macroinvertebrates within the watershed found conditions
that represent the best attainable results when compared to any of the state’s
reference sites.

e There are no point source discharges in the watershed.

e Impervious cover in 58% of Eightmile River Watershed’s subwatersheds is under
3%, with 99.7% having less than 7% impervious cover.

e Riparian corridors are essentially intact and continuous.

e A natural flow regime exists.

e 80% of the watershed is forested with less than 7% developed, in comparison to the
state as a whole with less than 60% forested cover and 18% developed area.

and 2) - Prepared by: James G. MacBroom, P.E., Milone & MacBroom, Inc. and Richard A. Jacobson,
C.F.S., Department of Environmental Protection
13 http://dep.state.ct.us/gis/dataguides/dep/layers/lygs,piyH
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e The Eightmile River Watershed is one of only two major basins in the lower
Connecticut River watershed to receive the “in need of protection” designation in the
CT Unified Watershed Assessment.

e There are no leachate sites impairing water quality.

This substantial amount of information represents data that provides direct indication of
high water quality, as well as data that underscores the pristine condition in which this river
system exists and remains relatively free from water quality threats. As such it is clear the
water quality of the Eightmile River Watershed is exemplary in the State of Connecticut
and an outstanding resource value for the watershed ecosystem.

13 of 22
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Appendix A - Summary of State of Connecticut Water Quality Standards and
Classifications — CT DEP Website September 2004.

The Water Quality Standards and Criteria are an important element in Connecticut's clean water
program. The WQS set an overall policy for management of Connecticut's surface and
groundwaters in accordance with the directives provided by Section 22a-426 of the General
Statutes and Section 303 of the Federal Clean Water Act.

The WQS have several purposes; they are to:

e provide guidance about existing water quality in the state as well as DEP's goals for
maintaining or improving that quality;

e indicate the general types of discharges allowed;

e ensure the segregation of drinking water supplies from waters used for waste assimilation;

e show areas of conflict between usages, and areas where ground and surface waters are
degraded;

e provide the standards for toxicity consideration to protect aquatic life;

e provide a framework for the establishment of priorities for pollution abatement, dispensation
of State funding, remediation goals; and finally;

e provide clear guidance for location decisions for business and industry as well as other
economic developments.

The WQS do not stand alone as a regulatory means of protecting public health and the
environment. These standards are integrally related to, and applied by DEP simultaneously with,
other statutory and regulatory requirements governing water and waste management. As an
example of how these pieces fit together, the following may be of assistance.

e Section 22a-430 of the General Statutes allows and sets procedures for the permitting of
discharges of treated wastewaters to the waters of the State.

¢ The WQS set forth the types of wastewater that can be discharged in various classifications
in order to meet statutory goals. In addition, the WQS provide the guiding principles
concerning waste assimilation, aquatic toxicity and the goals for receiving waters.

e If the type of discharge is allowed, then the details of application procedures and
requirements for treatment, monitoring and reporting of the specific discharge are provided
by Sections 22a-430-1 through 4 of the Regulations of Connecticut State Agencies.

THREE FUNDAMENTAL ELEMENTS

Element One. First, the water quality standards describe DEP's general policies and goals for
maintaining or restoring specified levels of quality for each classification. The Standards describe
discharges to ground and surface water consistent with DEP's goals for each classification. The
Standards also define the concept of a zone of influence for such discharges; this concept is
covered in more detail below. Other key provisions of the standards include policies for protecting
ground and surface water whose actual quality exceeds that quality associated with its
classification. These policies are known as the anti-degradation principles. There are also policies
and procedures that define the methods by which DEP may alter an assigned classification. The
Standards also include important appendices which provide guidance on anti-degradation,
definitions, lake trophic classifications, bathing water standards and numerical criteria for aquatic
toxicity.

Element Two. The second element is the water quality criteria which: (i), describes the uses DEP

has designated as appropriate for each water quality classification, and, (ii), establishes narrative
14 of 22
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and numerical factors used by DEP to determine whether goals established in the standards are
being met.

Criteria are divided into groups with surface fresh waters having the designations AA, A, B, C, and
D. Saline waters are assigned classes SA, SB, SC and SD. It should be noted that C, D, SC, and
SD are never acceptable goals; these classifications reflect certain problems, usually a distinct and
difficult situation.

Element Three. Classifications and the classification maps are the third element. Classifications
are assigned to surface and groundwater in all areas of the state. These assignments are based
on both the use or potential use of such waters as well as on their known or presumed quality. The
individual water quality classifications are described in more detail below.

WATER QUALITY CLASSIFICATIONS

Classifications are shown on water quality classification maps. In cases where the actual quality of
groundwater does not meet the assigned classifications criteria, the water quality classification
maps reflect that fact by means of color coding or a split designation on older maps, such as
GA/GB, indicating that the existing groundwater quality in the subject area may be GB quality but
the goal is the higher GA criteria.

Significantly, over 90% of the State is classified at the highest levels of protection, as suitable for
drinking without treatment. A little more than 6% of the land area is classified as GB, indicating
historically urbanized areas. A very small area of the State is classified as GC, having
demonstrated hydrogeologic characteristics suited for waste disposal.

Inland surface water classifications.

Class AA

Designated uses: existing or proposed drinking water supply, fish and wildlife habitat, recreational
use (may be restricted,) agricultural and industrial supply.

Discharge restricted to: discharges from public or private drinking water treatment systems,
dredging and dewatering, emergency and clean water discharges.

Class A

Designated uses: potential drinking water supply; fish and wildlife habitat; recreational use;
agricultural and industrial supply and other legitimate uses including navigation.

Discharge restricted to: same as allowed in AA.
Class B

Designated uses: recreational use: fish and wildlife habitat; agricultural and industrial supply and
other legitimate uses including navigation.

Discharge restricted to: same as allowed in A and cooling waters, discharges from industrial and
municipal wastewater treatment facilities (providing Best Available Treatment and Best

15 of 22
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Management Practices are applied), and other discharges subject to the provisions of section 22a-
430 CGS.

Class C

Indicates unacceptable quality, the goal is Class B or Class A. Designated uses: same as for B.
One or more of the class B uses is not fully supported due to problems that can and will be
corrected by normal DEP programs. A good example is the intermittent water quality problems
caused by combined sewer overflows.

Discharges restricted to: same as for Classes B or A .

Class D

Indicates unacceptable quality, the goal is Class B or Class A. Designated uses: same as for B.
One or more of the designated uses for class B is not fully supported due to an intractable or very
difficult pollution problem. An example is the PCB contaminated bottom sediments in the
Housatonic River.

Discharges restricted to: same as for Classes B or A.

Coastal and Marine Surface Waters.

Class SA

Designated uses: marine fish, shellfish and wildlife habitat, shell fish harvesting for direct human
consumption, recreation and all other legitimate uses including navigation.

Discharge restricted to: same as for AA or A surface waters.

Class SB

Designated uses: marine fish, shellfish and wildlife habitat, shellfish harvesting for transfer to
approved areas for purification prior to human consumption, recreation, industrial and other
legitimate uses including navigation.

Discharge restricted to: same as for B surface waters.

Classes SC or SD

Indicates unacceptable quality, the goal is Class SB or Class SA. Designated uses: same as for
Classes C or D surface waters.

Discharge restricted to: same as for Classes C or D surface waters
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Groundwater Classifications.
Class GAA

Designated uses: existing or potential public supply of water suitable for drinking without treatment;
baseflow for hydraulically connected surface water bodies.

Discharges limited to: treated domestic sewage, certain agricultural wastes, certain water treatment
wastewaters.

Class GA

Designated uses: existing private and potential public or private supplies of water suitable for
drinking without treatment; baseflow for hydraulically connected surface water bodies.

Discharge restricted to: as for GAA and discharge from septage treatment facilities subject to
stringent treatment and discharge requirements, and other wastes of natural origin that easily
biodegrade and present no threat to groundwater.

Class GB

Designated uses: industrial process water and cooling waters; baseflow for hydraulically connected
surface water bodies; presumed not suitable for human consumption without treatment.

Discharge restricted to: same as for A (Note; same treatment standards apply), certain other
biodegradable wastewaters subject to soil attenuation.

Class GC

Designated uses: assimilation of discharge authorized by the Commissioner pursuant to Section
22a-430 of the General Statutes. As an example a lined landfill for disposal of ash residue from a
resource recovery facility. The GC hydrogeology and setting provides the safest back up in case of
technological failure.

Discharge restricted to: potential discharges from certain waste facilities subject to extraordinary
permitting requirements.
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Appendix B - Letter From CT DEP Re: State Water Quality Data and Interpretation for
Eightmile Watershed

Kevin M. Case

National Park Service

P.O. Box 395

100 East River Road
Pleasant Valley, CT 06063

November 13, 2003
Mr. Case,

This letter is in response to your request for interpretation of water quality data collected from the Eightmile
regional basin in Lyme, Connecticut. The Connecticut Department of Environmental Protection (CT DEP),
Bureau of Water Management (BWM) is responsible for the collection, analysis and reporting of water
quality of rivers and streams within the state as required by section 106 of the Federal Clean Water Act. To
meet this obligation, BWM collects a variety of water quality data including quarterly water chemistry and
macroinvertebrate community structure. The analysis and interpretation of these data are presented in the
305b Report to Congress as the degree of support for each designated use. This process is described in the
consolidated assessment listing methodology (CALM) and is available on the CT DEP web page at:
http://www.dep.state.ct.us/wtr/wg/calm/2002_calm.htm.

Monitoring Stations:

There are 3 monitoring stations in the Eightmile River regional basin. Two stations were established as part
of the Rotating Basin Strategy (http://www.dep.state.ct.us/wtr/wg/rotbasinplan.pdf). The Eightmile River
station (#203) is located immediately upstream of the confluence with the East Branch Eightmile River. The
East Branch Eightmile River (# 204) station is immediately upstream of the mouth. Awvailable data for these
2 stations include quarterly chemistry, quarterly indicator bacteria, and macroinvertebrate community
structure for 1998-1999.

Commencing in 2002 a station was established as part of a statewide probabilistic monitoring project. Sixty-
one stations were randomly selected statewide. One of the selections is on the Eightmile River, 150 meters

below the confluence with the East Branch Eightmile River. Data are currently being collected at this station
and will include quarterly chemistry, as well as, macroinvertebrate, fish and periphyton community structure.

Data interpretation:

Data for the rotating basin stations have been assessed according to designated uses and are available in the
2002 Report to Congress (http://www.dep.state.ct.us/wtr/wgq/305b/2002_305b.htm). The assessment for both
of the rotating basin stations fully supports aquatic life use and primary contact. The criteria for each level of
use support are presented in the CALM document.

AQUATIC LIFE USE ASSESSMENT DATA SOURCES:

Macroinvertebrate Bioassessment: Macroinvertebrate community structure methods follow EPA Rapid
Bioassessment Protocol 111 (http://www.epa.gov/owow/monitoring/rbp/). This method compares the benthic
community to that of a reference community. A reference community is a community with diverse
representation of sensitive taxa. It is selected based on best professional judgment and is used to represent
the best attainable water quality condition for a major basin. The difference between the 2 communities
infers a level of water quality impairment. At the 2 rotating basin stations both communities are considered
to be high quality with a diverse assemblage of taxa sensitive to water quality perturbation. The Eightmile
River macroinvertebrate community is 95% (non-impaired) and the East Branch Eightmile 71% (slightly
impaired) of the reference community at the Salmon River in Colchester. Both conditions exceed water
quality standards for aquatic life.
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Individual macroinvertebrate metrics: Statewide 191 fall macroinvertebrate samples were collected as
part of the RBS. Three common metrics EPT index, Taxa Richness, and HBI are included in the RBPIII
assessments and are generally considered reliable indicators of water quality when looked at independently.
EPT index is the total number of taxa that belong to 1 of 3 insect orders, ephemeroptera, plecoptera, and
trichoptera. In general representatives of these 3 orders are very sensitive to impairments. Taxa Richness is
the total number of unique taxa identified in the sample. HBI is the Hilsenhoff Biotic Index. Each taxon is
assigned a tolerance value indicating its sensitivity to organic pollution. Values range from 0, most sensitive,
to 10, most tolerant. Taxa considered to be most sensitive are assigned 0 and those most tolerant 10. The
HBI is a weighted mean calculated by multiplying the tolerance value of a taxa by the number of that taxa.
This product is then divided by the total number of organisms. HBI values close to 0 indicate a community
dominated by sensitive organisms. The HBI value for the Eightmile River is 2.52 and is in the upper quartile
for sites statewide and approximately at the median for reference sites. The East Branch value (3.48) ranks
in the upper half of sites statewide. Both sites have HBI values below 3.50 that Hilsenhoff uses as a cutoff
for indicating organic enrichment. The Eightmile River has an exemplary community with the maximum
EPT index in the data set and is fourth highest in total Taxa Richness. While not as high, the East Branch
Eightmile is well above the 75 percentile for both EPT index and taxa richness.

Although the RBS was designed to increase monitoring coverage, sites included those historically monitored
because of known water quality issues and permitted discharges. Therefore there may be some bias in the
data set toward selection of impaired and waste receiving streams. However, as part of the RBP 111 protocol,
each sampling season, a series of reference streams are sampled in order to compare communities.
Comparison of the Eightmile and East Branch Eightmile to these reference values shows that both streams
are close to or exceed mean values for reference stations.

Values for 3 community structure metrics for the Eightmile River and East Branch Eightmile River
monitoring stations for samples collected in the fall of 1998.

Station Taxa richness | EPT index HBI
Eightmile River #203 49 31 2.52
East Branch Eightmile River | 41 24 3.48
#204

Distribution of data for 3 community structure metrics collected as part of the RBS data set and the reference
station data set.

Metric name; Maximum 75% Median 25% Minimum
Data set /Number samples

Taxa Richness:

Statewide N=191 52 34 26 19 7
Reference N=34 44 40 33 29 20
EPT index:

Statewide N=191 31 19 13 8 2
Reference N=34 30 25 19 17 13
HBI:

Statewide N=191 7.64 475 3.93 3.30 1.50
Reference N=34 3.79 3.18 2.56 241 1.75

Other community structure parameters also indicate that the Eightmile River supports a reference quality
benthic community. These include high values for % intolerant individuals, % intolerant taxa and low values
for % tolerant individuals and taxa. The Eightmile River also supports an array of rare taxa (found at <10%
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of the rotating basin sites) and includes mayflies Rhithrogena spp. and Leucrocuta spp., and caddisflies
Diplectrona modesta, Brachycentrus numerosus, Helicopsyche borealis, and Lype spp.

Quarterly Grab Chemistry and field measurements: There were no exceedances of CT WQS for any of
the samples collected at either the Eightmile or East Branch Eightmile River stations. All chemistry data was
consistent with reference station chemistry values.

PRIMARY CONTACT USE ASSESSMENT DATA SOURCE:

Indicator Bacteria:

Evaluation of primary contact use support is based on comparison of indicator bacteria counts to CT Water
Quality Standards (WQS) http://www.dep.state.ct.us/wtr/wg/was.pdf. Appendix B, of the WQS, lists the
numeric criteria for standard exceedances. The use support is determined based on Table 6 in the CALM
document. For the 1999-2000 cycle, no indicator bacteria exceedances were documented at either the
Eightmile River or East Branch Eightmile River stations.

In summary, BWM monitoring data collected during 1998-1999 indicate exemplary ecological conditions for
the Eightmile River and very good conditions for the East Branch Eightmile River. These conditions are
representative of "best attainable" water quality and aquatic life situations for reference stations across the
state.

Please feel free to contact me at your convenience if you have any questions regarding the material presented
above.

Mike Beauchene

CT DEP, Bureau of Water Management
Planning and Standards Division

Phone 860-424-4185
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Eightmile River Watershed Outstanding Resource Values:

Watershed Hydrology
June 2, 2005

Why Watershed Hydrology Is Important

Watershed hydrology describes the journey of water through a watershed
system. The processes that move water through the system such as
precipitation, evapotranspiration, groundwater infiltration and surface water flow
all have significant affects on overall ecosystem health.

Instream flow, the amount of surface water flowing in a river or stream at any
given time, has been called the “master variable™ in a river system. Instream
flow affects a multitude of river ecosystem functions including aquatic life and its
related habitat, nutrient cycling, sediment transport, water temperature, river
bank stability, groundwater recharge, and a host of other features. Water from
river and groundwater sources also plays an important role in sustaining human
health by providing drinking water, agricultural irrigation, fire protection,
recreational opportunities and wastewater assimilation of discharges from
sewage treatment plants and other sources. Table 1 below lists the physical and
biological resource features that are affected by instream flow. The ability to
balance instream needs with out-of-stream uses is a difficult challenge endemic
to the whole country, and certainly Southern New England and Connecticut.

Table 1. Water Resource Features Affected By Instream Flow?

Physical Biological

water temperature
dissolved oxygen
effluent dilution

migratory fish passage
macroinvertebrate production
juvenile fish development

effluent assimilation endangered species

groundwater recharge amphibians
sediment transport reproduction
salinity intrusion vegetation encroachment
aesthetics riparian wetlands

channel morphology fish egg incubation
bank stability

substrate composition

! Ecological Applications, 13(1), 2003, pp. 206—224, q 2003 by the Ecological Society of America

% Table 1from Appendix A - Water Allocation Task Force Report 7/2/02 Draft, Ecological Needs
Section ECOLOGICAL NEEDS -NEED FOR A CT INSTREAM FLOW STANDARD- DRAFT VERSION
(excerpt of sections 1 and 2) - Prepared by: James G. MacBroom, P.E., Milone & MacBroom,
Inc. and Richard A. Jacobson, C.F.S., Department of Environmental Protection
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Impacts to River Flow in the Eightmile Rive Watershed

The flow of a river can be described using five variables: magnitude — the volume
of water going down the river at any one time; duration — the length of time a
certain magnitude is sustained; frequency — how often different flow levels are
achieved; timing- what time of year various flow conditions occur; and rate of
change — how quickly flow conditions change.® All of these components play a
role in supporting the aquatic habitat and life found today in the Eightmile River.

The five variables that describe river flow can be influenced by human activity in
a number of ways, including: (1) diversions of water out of the river by either
direct withdrawals or groundwater wells; (2) alteration of flow from dams; (3)
discharges of effluent into the river from treatment plants, industrial sources and
stormwater pipes; and (4) influence of impervious cover, such as roadways,
parking lots and roof tops, that both generates stormwater runoff and interrupts
the important connection between surface water and groundwater including the
important recharge function of vegetation, wetlands and soils to maintain a stable
flow regime.

Such human influences and corresponding alterations to natural surface and
groundwater flows are to a large extent absent in the Eightmile Watershed,
suggesting this watershed is a naturally functioning hydrologic system. Following
is a summary of the status of such influences.

Water Diversions

In Connecticut water diversions are either categorized as being permitted or
registered. Permitted water diversions are those diversions greater than 50,000
gallons per day that have received a review and permit by the CT DEP in
accordance with CGS 822a-373 The CT Water Diversion Policy Act. As of 2000
there were 354 permitted diversions in Connecticut. Registered diversions are
those diversions that existed at the time the Diversion Act came into effect in
1982 and were allowed to be grandfathered without an environmental impact
review. There arel,842 registered diversions in Connecticut.

Diversions can be categorized further as consumptive or non-consumptive.
Consumptive diversions are those that take water, use it and do not put it directly
back into the river system, such as drinking water or irrigation withdrawals. Non-
consumptive diversions are those that take water, use it and put it back into the
river system such as cooling water for a power plant or a hydroelectric facility.

A summary of the diversions within the Eightmile River Watershed is in Table 2.

® The Case For Natural Flow Variability In River Basin Management — The Nature Conservancy
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Table 2 Diversions in the Eightmile River Watershed?*

Diverter Description Type Consumptive? | Withdrawal
Size
East Haddam | 6 Recreation Registered | No None —
Fish & Game Ponds impoundments
Club
New London Emergency Registered | Yes None — needs
Water Dept. Public Water permit for actual
Supply withdrawal
Lyme Run of River Registered | No Run of river
Hydroelectric Hydroelectric operation — not
Project Generator a withdrawal -
59 million
gallons per day
maximum
through turbine
Fox Hopyard 2 Groundwater | Permit Yes 150,000
Golf Course Wells for gallons/day
Irrigation maximum

As can be seen there are almost no impacts in the Eightmile River Watershed
from the small amount of diversion activity that exists (see Map A for locations).
The only active consumptive diversion in the watershed is for two golf course
irrigation wells that are limited to withdrawing a combined 150,000 gallons per
day. Analysis from the diversion permit application for the wells suggests this
may contribute to a nearly 2% reduction in average stream flow in the Eightmile
River upstream of the confluence with the East Branch during the low flow
months of July, August and September.”

The other diversions on record for the Eightmile are not consumptive in nature
and consist primarily of small historic recreational ponds used by the East
Haddam Fish & Game Club to augment fishing opportunities. It does not appear
any of the ponds regulate flow. The registered diversion of the New London
Water Department is for Bond Reservoir in Salem. The reservoir is an inactive
emergency public water supply. Any actual withdrawals from the reservoir would
require a diversion permit from CT DEP.®

The Lyme Hydroelectric generator, a run of river operation associated with
Moulson Pond and the Rathbun Dam, is not consumptive and is not currently in

* Source: CT DEP

®“An Evaluation of the Potential Effects of Groundwater Pumping for the Proposed Fox Hopyard
Golf Course on the Fisheries of Cranberry Meadow Brook and Eightmile River” Philip C.
Downey, Ph.D., CFS, Aquatec Biological Sciences, South Burlington, VT, March 1999.

® CT DEP Registered Diversion Database
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operation. There are plans to operate the 20 kilowatt facility in the near future
after the completion of some repairs. The electricity generated would be used for
home use, with excess being sold back to the electric utility. To ensure adequate
instream flow downstream of the dam an arrangement exists between the
operator of the flume and the CT Department of Environmental Protection to
pass the first 20 cubic feet per second downstream over the dam.” This
understanding ensures the 1,400 foot stretch of river, between the dam and
where the tailrace sluiceway re-enters the river, always has sufficient water.

Dams

There are thirty-eight dams listed by CT DEP in the Eightmile River Watershed.®
Almost all of the dams are either off stream, small with very low head, or no
longer in existence.® Because the dams are small and none currently regulate
flow the overall impact to natural flow is minimal. The two dams of significance,
Moulson Pond Dam on the mainstem in Lyme and Ed Bill's Pond Dam on the
East Branch in Salem both have fish ladders and no active efforts to regulate
flow through store and release operations. Two additional dams of some
significance, one in East Haddam and the Zemko Dam in Salem, have active
efforts underway to achieve their removal.

An assessment of the biological and physical attributes of the Eightmile River
Watershed conducted in the summer of 2004 by the University of Massachusetts’
Northeast Instream Habitat Program found elevated water temperatures as a
result of shallow impoundments and limited canopy cover on the East Branch.
While not impairing overall river quality, it appears the elevated temperatures
coupled with a deficiency of woody debris along the river corridor has resulted in
a paucity of cold water fish species in certain areas of the watershed.*®

Table 4 is a list of dams provided by CT DEP. Map A provides detail as to the
location of the dams and diversions. Some on the list and on the map are no
longer in existence.

Discharges

Any person or municipality in CT that discharges water or substances into any
surface waters, ground waters, sanitary sewers or stormwater systems of certain
sizes are required to be permitted by the state as a part of the Clean Water Act’'s
National Pollution Discharge Elimination System (NPDES).

Such discharges, whether from municipal sewage treatment plants, industrial
processes, or storm water systems can have significant impacts on the variables

" The Gazette, Vol. 8, No. 26, Dec. 2, 1981, “Lyme Hydro Power Plan Gets DEP Approval”

® CT DEP Bulletin 37

° Steve Gephard, CT DEP Personal Communication, 9/12/03

19 Northeast Instream Habitat Program, Dept. of Natural Resources Conservation, University of
Massachusetts, Diana L. Walden and Dr. Piotr Parasiewicz, “Integrative Assessment of
Biological and Physical Attributes of the Eightmile River”, Draft, February 2005,
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that define natural flow. The Eightmile River Watershed does not have any
permitted discharges that have an effect on watershed hydrology.

Land Use - Impervious Cover

Impervious surfaces such as roads, rooftops, and parking lots can have profound
impacts on the flow regime of a river. Impervious surfaces break the connection
between surface water and groundwater and interrupt the natural water cycle,
causing a host of impacts, including: increased volume and velocity of runoff;
increased frequency and severity of flooding; peak storm flows many times
greater than in natural basins; loss of natural runoff storage capacity in
vegetation, wetlands and soil; reduced groundwater recharge; and a decrease in
the groundwater contribution to stream flow, causing streams to become
intermittent or dry, and in turn affecting water temperature.**

Numerous studies have shown a relationship between the level of
imperviousness in a watershed and degradation of that watershed’s stream
quality. Scientific research suggests that in watersheds of up to 10 square miles
stream quality can degrade when impervious cover is just 10% of the total
watershed area. For certain sensitive aquatic species, such as brook trout,
impervious cover of as little as 4% can cause major population declines.

Of the 84 subwatersheds in the Eightmile River Watershed all are less than 4.6
square miles in size, with 94% under 2 square miles in size. Of these, 80
subwatersheds, representing 99.7% of the watershed area, have imperviousness
levels of less than 7%. Forty-seven of the subwatersheds representing over 58%
of the total watershed area have very low impervious cover levels of less than
3%. When considering the entire 62 square mile watershed, current
imperviousness totals 3.3%. Table 3 provides a summary of impervious cover by
sub-watershed.

1 UCONN Cooperative Extension NEMO Program Fact Sheet #3, Impacts of Development on
Waterways. 1993
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Table 3. Impervious Cover Eightmile River Subwatersheds

Impervious # of Total Area % of Total
Cover Subwatersheds Square Miles Watershed
Represented

0-1% 0 0 0.0%
1.1-2% 12 6.7 10.7%
2.1-3% 35 29.7 47.7%
3.1-4% 19 14.6 23.4%
4.1 -5% 7 5.8 9.2%
5.1-6% 4 4.1 6.6%
6.1-7% 3 1.3 2.1%
7.1 — 8% 1 0.1 0.1%
8.1 -9% 1 0.1 0.2%
9.1-10% 1 > 0.01 0.0%
> 10% 1 > 0.01 0.0%
Total 84 62.4 100%

With relatively low levels of impervious cover throughout the Eightmile River
Watershed, conditions are very favorable for supporting a naturally functioning
hydrologic system.

Land Use — Forest Cover and Wetland Recovery

When impervious cover is less than 10% in a watershed, The Center for
Watershed Protection reports its effect is “relatively weak compared to other
potential watershed factors, such as percent forest cover, riparian continuity,
historical land use, soils, agriculture, acid mine drainage or a host of other
stressors.” *2

The Eightmile River Watershed is over 80% forest cover where as the whole
state of Connecticut is less than 60% forest cover. In addition, only 7% of the
watershed is considered developed, while statewide development stands at
nearly 19%. When looking closer at the riparian corridor land area within 100
feet of the 160 miles of rivers and streams in the watershed, only 6% is
considered developed, with 4% in grass or agriculture and 89% in essentially a
natural undisturbed condition.*®

An assessment of the biological and physical attributes of the Eightmile River
system done by the University of Massachusetts Northeast Instream Habitat
Program has shown significant stabilization in low flow patterns within the East
Branch of the Eightmile River over the last 67 years. Data from the U.S.
Geological Survey gauge on this stretch of river indicates that extreme low water
conditions aren’'t happening as often, and the duration of overall low flow

12 Center for Watershed Protection Impacts of Impervious Cover on Aquatic Systems, Watershed
Protection research Monograph No. 1, March 2003
* UCONN CLEAR Data 2002
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conditions are shorter than in the past. One of the major factors identified by
UMASS for this phenomenon is the recovery of wetland systems in the
watershed, a strong indicator of an ecosystem recovering from an intensive
agricultural past.**

Overall, the landscape conditions in the Eightmile River Watershed are at
present compatible with sustaining a naturally functioning hydrologic system.

Summary
Overall, the Eightmile River Watershed has:

One small consumptive groundwater diversion

No direct point source discharges impacting hydrology

Very low levels of impervious cover

High levels of forest cover coupled with low levels of developed area
No dams that are currently regulating flow.

Combining all these factors it is apparent the Eightmile River Watershed
hydrologic regime is operating without major impediments and as such is a
naturally functioning system. It is extremely rare in Connecticut, especially along
the coast, to have a watershed system of this size with a natural intact flow
regime in place. As such the Eightmile River Watershed can be considered a
unique example of how a natural hydrologic system in Connecticut functions and
is considered an outstanding resource value based on such exemplary
characteristics.

% UMASS Northeast Instream Habitat Program, Diana L. Walden, Dr. Piotr Parasiewicz,
“Integrative Assessment of Biological and Physical Attributes of the Eightmile River”, March
2005.
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Map A — Dams and Diversions of the Eightmile River Watershed
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Table 4
Dams in the Eightmile River Watershed

Dam Name Location
Stula Pond Dam Colchester
Lake Hayward Dam East Haddam
Pecks Meadow Pond Dam | East Haddam
Fish & Game Club Dam #1 | East Haddam
Fish & Game Club Dam #2 | East Haddam
Witch Meadow Pond Dam | Salem
Hoffstot Pond Dam Salem
Zemko Pond Dam Salem
Alexander Pond Dam East Haddam
Stecher Pond Dam Salem
Urbanik Pond Dam East Haddam
Kent Pond Upper Dam Salem
Kent Pond Lower Dam Salem
Denisons Pond Dam Salem
Cones Pond Dam East Haddam
Salter Farm Pond Dam Salem
Bond Reservoir Dam Salem
Mitchell Pond Dam East Haddam
Shingle Mill Pond Dam Salem
Mitchell Pond Dam Salem
Ransom Brook Dam Salem
Darling Pond Dam Salem
Pizzini Pond Upper Dam East Haddam
Pizzini Pond Dam East Haddam
Mazer Pond Dam East Haddam
Wagner Pond Dam Lyme
Bills Pond Dam Lyme
E.A. Whiteford Dam Lyme
Cedar Lake Dam Lyme
Little Pond Dam Lyme
Beaver Dam Lyme
Moulsons Pond Dam Lyme
Blackwells Pond Dam Lyme
Beaver Brook Pond Dam Lyme
Norwich Pond Dam Lyme
Fisheries Pond Dam Lyme
Falls Brook Dam Lyme
{unnamed dam} Lyme
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Eightmile River Watershed Outstanding Resource Value:

Geology
06/17/05 (authored by former state geologist Ralph Lewis)

Introduction

The landscapes and drainage patterns that typify most of New England, including
Connecticut, developed over the last 500 million years of our earth’s history. The
crushing and folding of warm pliable bedrock as mountain ranges formed and
New England was assembled, the fracturing of cooler rock as the Atlantic Ocean
formed, hundreds of millions of years of stream erosion and the effects of at least
two glaciations created a north-south “grain” to the land.

This “grain” is evident to anyone who has driven around Connecticut. Throughout
most of the state, driving east-west is difficult (resembling driving across the
ridges of a corrugated roof) but driving North-south usually entails going up
valleys and is much easier (e.g. Plainfield to Danbury vs. New Haven to
Hartford). Owing to the shape of the land, early commerce was east-west on
Long Island Sound and north-south up the river valleys. The influence of
Connecticut’s geology can still be seen in development patterns throughout the
state. There are still very few east-west highways that cross the entire state.

The shape of the land also determines how water flows. It is no accident that a
drop of water landing in CT will almost always end up in Long Island Sound.
Streams generally follow the pattern of the north-south bedrock fabric and tend
to flow from north to south across the state.

In the southeast corner of CT, a slight variation in the history of the bedrock
produced east-west trending bedrock ridges which are cut by north—south
fractures. While the Eightmile River follows the general pattern of southward
flow, it does so in a distinctive way, across a landscape and geology that is
unigue to southeastern CT

Plate Tectonics (Building Mountains and Creating Oceans)

The earth is composed of bedrock segments called plates. There are two types,
plates composed of continental type rocks and plates composed of oceanic
type rocks. The theory of plate tectonics holds that these plates move over time
(at about the rate that your fingernail grows). When plates move they interact
with neighboring plates in three ways. They come together (collide), they move
apart (rift), or they “sideswipe” each other as is happening along the San
Andreas fault in California.
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Continental plates can grow larger (accrete) over time as masses of continental
rock that share a common geologic history (terranes) collided and stay joined
(sutured) together. New England was assembled from west to east in a series of
three such collisions.

The two types of plate interactions that are most important to the geology of
Connecticut involve collisions and rifting. During plate collisions, the edges of the
“colliding” plates get rumpled up and mountains form (e.g. India example,
continent to continent collision, California ocean to continent collision). The rocks
involved are heated by the compression of the collision and their depth in the
earth. They become pliable and tend to fold.

The heat also commonly modifies their character and they are changed
(metamorphosed) from what they were to some type of metamorphic rock
(typically gneisses and schists in Connecticut). The character of rock that they
become is in part determined by what type they were before they were heated. In
southeastern Connecticut, the schists and gneisses were formed from heated
and crushed sediments that once lay deep in the lapetos Ocean and small
continents and island arcs (similar to today’s Japan) that collided with North
America as the lapetos Ocean closed (see cartoons for discussion below). The
resistance of these rocks to weathering can vary depending on their origin and
history.

When plates move apart, tension is involved. There is generally less heat so the
rocks are more brittle and they tend to break or fracture under tension. Fractured
rock is commonly more susceptible to erosion than solid rock so valleys often
form along fracture zones. Rifting is termed “successful” when a new ocean
forms between the plates that are moving apatrt.

Geologic History: Building and Shaping Connecticut

The Collision Phase: 480-250 Million Years Ago

Connecticut (and New England) was built from west to east over the course of
three mountain-building events each of which involved a “collision” and the
addition of new rock to the eastern margin of North America. These successive
collisions were part of the sequence of events associated with the closing of the
lapetos Ocean (The Ocean that predated the Atlantic) and the assembly of the
Super Continent of Pangaea.

« 480-440 Million Years Ago-The Taconic Island Arc collides with the North
American Plate. Western third of Connecticut is assembled and Taconic
Mountains form. A portion of the ocean bottom sediment from the lapetos
Ocean is incorporated in this process, turned to rock and made part of
western Connecticut.

« 440-350 Million Years Ago-The Taconic Mountains are eroded away,
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and the Nashoba Island Arc and a small continent called Avalonia collide
with the North American Plate. The Acadian mountains form and the rocks
of eastern Connecticut (including more of the metamorphosed ocean
bottom sediments of the lapetos Ocean) are joined to the North American
Plate.

« 350-200 Million Years Ago-The Acadian Mountains erode away and
Africa and South America collide with the North American Plate. The
Appalachian Mountains form. The assembled rocks of New England are
heated and compressed in an east-west direction so they fold along north-
south alignments. By now all the rocks that represent the terranes of
Connecticut have been heated and changed from what they were to a
variety of schists and gneisses.

« In Southeastern Connecticut a small wrinkle in the regional pattern
develops and east-west rock alignments result. The rocks of Avalonia
(The Avalonian Terrane) have been pushed under the rocks of the lapetos
Ocean (lapetos Terrane) along the east west trending Honey Hill Fault.

The Rifting Phase: 200 Million Years Ago to Present

The super continent of Pangaea covered much of the earth [Map] as the
Appalachian Mountains were forming. The internal heat of the earth built up
under this continental “heat blanket” and upwelling of hot magma (like thick pea
soup or oatmeal boiling on the stove) began to tear the Super Continent apatrt.
The compression of mountain building was replaced by the tension of rifting.
Places where plates had come together in the collision phase (suture zones)
were weakness zones that tended to fail first under tension. In Connecticut, a rift
started to tear the state in half between New Haven and Hartford (today’s central
valley) but this rift “failed” because no oceanic rocks developed in it. Farther to
the east, another rift succeeded. The rocks of the Avalonian terrane were torn
apart and the Atlantic Ocean began to form.

It has taken 200 million years for the Atlantic Ocean to grow as wide as it is now.
During this process part of Avalonia remained in southeastern Connecticut and
part ended up in Morocco. The Atlantic Ocean is still getting larger but the earth
is a fixed size so something has to “give”. As the Atlantic Ocean grows the
Pacific Ocean is getting smaller. The earthquake and volcanic activity around the
Pacific Rim (ring of fire) are a result of the plate interactions associated with this
process.

Locally we see the result of the rifting phase in the north south fractures that are
common in southeastern Connecticut. These fractures occurred when the rocks
of the region were relatively cool and brittle. They break across the east—west
trend of the bedrock units and provided weakness zones for streams to exploit as
the Appalachian Mountains were eroded down to their present configuration.
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The Erosion Phase: 250 Million Years Ago to Present

The development of the modern landscape of Connecticut began as the
Appalachian Mountains were still forming. As the mountains were rising, the
forces of erosion (streams, ice, gravity, vegetation, etc.) were working to wear
them down. Less resistant rock types and fracture/fault zones were most
susceptible to these forces and stream valleys tended to form where the rock
was most vulnerable. Nearly 200 million years of stream erosion preceded the
glaciations that added a punctuation mark to the landscape over the past
150,000 years.

Some geologists believe that up to 30 km of rock was removed from Connecticut
as the Appalachian Mountains were eroded and the pre-glacial drainage system
developed. The configuration of the drainage that developed was influenced by
the trend of bedrock folds, faults and fractures and by the orientation of belts of
less erosion resistant rock units. Throughout most of Connecticut, the tectonic
history of the rocks dictated that these influences would favor south-flowing
drainage.

A very well developed south-flowing drainage system had developed in
Connecticut prior to the arrival of the first known glacier about 150,000 years
ago. This glacier is thought to have stripped away most of the soil and “rotten”
rock that had accumulated on the bedrock over 200 million years but not much is
known about it. The second of the two known glaciers began to spread over
Connecticut about 26,000 years ago. It was thick enough to completely cover Mt.
Washington (6,028 ft high), it covered all of CT and advanced as far south as
Long Island (by about 19,000 years ago), and it persisted in northern Connecticut
until about 15,500 years ago.

Glaciers flow “down hill” under the influence of gravity. In Connecticut, the last
glacier flowed over around and through existing hills and valleys and its flow was
influenced by the topographic features that it encountered. Hills were rounded
and valleys were widened and deepened as the glacier flowed from north to
south across the state. The overall effect on the bedrock surface was a slight
streamlining and modification of what already existed. Bedrock “grain” preserved
and in many cases enhanced.

As the last glacier melted out of Connecticut a streamlined version of the pre-
glacial bedrock drainage system was uncovered and streams began to
reoccupy old drainages. Southeastern Connecticut was ice free first.

Two types of glacial deposits were left behind as the ice melted. One type, till,
came directly from the ice and is a combination of unsorted, boulders and fines
and everything in between all mixed together. Till is unfavorable for farming,
water supply, and similar endeavors. The other type, stratified drift, was
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deposited in or by glacial melt water and includes well sorted sand and gravel.
These are compatible with development and good for water supply among other
things. Till on the hills and stratified drift in the valleys influenced development of
infrastructure and population distributions in Connecticut.

The Eightmile River Drainage Basin

Several aspects of the geology of the Eightmile River watershed stand out as
being regionally and locally significant. On the bedrock side, these include a rare
(for New England) combination of tectonic setting, rock assemblages and
fractures that controlled the development of a topography that is unique to a
small part of southeastern Connecticut. The advance and retreat of the two
glaciers that are known to have overridden Connecticut also left their mark on
the watershed in the form of a nice sampling of most of the glacial features that
would typically be found in Connecticut.

Bedrock:

Lundgren (1966) describes the assemblage of bedrock units that underlie the
watershed of the Eightmile River as “an exceptionally varied suite of rocks that
includes representatives of nearly all of the major stratigraphic and granitic units
known in eastern Connecticut”. This exceptional variety in rock units has its origin
in the plate tectonic history of New England, which involved the closing of the
lapetos Ocean as the African and North American plates converged and
ultimately collided between 480 and 250 million years ago. Eleven rock units
representing the remnants of the lapetos Ocean and rock units that were once
part of western Morocco were crushed together, heated and metamorphosed to
form what is now the bedrock foundation of the Eightmile watershed.

Throughout most of New England, the closing of the lapetos Ocean resulted in a
general north-south alignment of terrane boundaries and their attendant rock
units. This is not the case in a small area of southeastern Connecticut, which
includes the Eightmile. A small crinkle in the regional bedrock fabric produced an
anomalous east-west alignment of rock units in this area. As a result, rocks from
two of the major players in the New England-wide plate tectonic scenario are
represented in the watershed. The east-west trending Honey Hill fault is a terrane
boundary that delineates the contact of oceanic affinity lapetos Terrane bedrock
units to the north, and Avalonian Terrane (African affinity) rock units to the south.

Most of the metamorphic bedrock of Connecticut is acidic and weathers to an
acidic soil. Five of the eleven metamorphic rock units underlying the Eightmile
River watershed have basic (calc-silicate or marble) members that would be
expected to weather to basic or “sweet” soils. The occurrence of these soils is
ecologically significant in a regionally acidic setting. Calc-silicate and/or marble
rock members are mapped in the vicinity of Cedar Lake and at the south end of
Moulsons Pond.
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Topography and Glacial Modification:

Stream erosion over the past 250 million years, and the erosive power of the two
known Pleistocene glaciations have combined to sculpt the bedrock surface that
forms the rolling topography so typical of most of Connecticut (and New
England). Weathering of less resistant bedrock units and of similarly aligned
north-south fault/fracture zones, which developed across the region as rifting
formed the Atlantic Ocean, created an overall north-south grain to the landscape.
The pattern of north-south ridge systems drained by south-flowing streams holds
true for most of southern New England, save for the small section in and around
the Eightmile watershed. The anomalous alignment of rock units in this area
creates a series of east-west trending strike ridges which are cut by valleys that
mirror the regional pattern of north-south fractures. The result is a rectangular or
“blocky” local topography that is atypical for Connecticut and the region as a
whole. The drainage pattern of the Eightmile River, and its tributaries, locally
reflects the east-west bias produced by the bedrock alignments (strike ridges)
and the north-south bias of the crosscutting fractures.

The pattern of glacial deposition in the watershed is typical for areas of southern
New England that are underlain by metamorphic rock. Upland areas are
blanketed by thin till which is punctuated by the occurrence of patches of thicker
till, drumlins (at least two nice examples) and bedrock outcrops. Striations,
polished surfaces, rouche moutonnee and evidence of relict glacial spillways are
most often found in association with the exposed bedrock of the uplands (glacial
map here?). Valleys are filled with the stratified drift deposits (sands, gravels and
lake/pond deposits) that issued from the last glacier as it retreated northward.
Five former ice positions are marked by ice-contact stratified drift deposits that lie
in the valley between Hamburg Cove and Rte. 82. Eskers and Kettles occur in
several locations but exemplary examples of these passive ice features are
found in the Pleasant Valley Preserve. Open fields adjacent to Rte.156 (just north
of Hamburg Cove and in the pleasant valley area) and Rte. 82 (in the North Plain
area) afford a very nice example of the “eggs in basket” topography that the
game of golf was invented on in Scotland. Just down the street an exaggerated
man-made form of this glacial topography has been recreated for the Fox
Hopyard course.
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Eightmile River Watershed Outstanding Resource Value:

Unique Species and Natural Communities
1/4/03 (authored by William H. Moorhead IIl)

Summary Report of Eightmile River Watershed

Rare Plant and Community Survey - 19 Jun — 27 Oct 2003
William H. Moorhead 1l
Submitted 4 Jan 2004

Introduction.

The report presents a condensed summary and interpretation of a survey of the Eightmile
River watershed for rare plant and significant natural community occurrences, conducted
by me from 19 June — 27 October 2003. A more detailed summary has been prepared, in
the from of a digital Microsoft EXCEL spreadsheet entitled “Site Survey Summary —
8mile River Watershed 2003.xIs”, which includes a summary of individual site survey
results is broken down into 17 parameters. These cover different classes of significant
species and natural communities looked for and not found as well as those found at the
site, an invasive species control urgency rank subjectively assigned to the site, together
with explanatory comments, and comments on other site management concerns and
issues. An explanation of the invasive control urgency ranks is appended to the Site
Survey Summary EXCEL spreadsheet.

Results of the rare plant survey.

The total of new" locations/occurrences of State-listed rare plants documented by
the survey was 27 occurrences (29, including occurrences of species to be delisted in
2004), which approximately doubles the number of extant occurrences known in the
Eightmile watershed. These new occurrences include 5 State-Endangered, 1 State-
Threatened, and 12 State-Special Concern plant species (using proposed new species
listing statuses to go into effect in 2004). A breakdown by species is presented below in
Table 1. Eleven of these species are also New England regional rare species?, and several
of these occurrences are of regional significance (see Comments column of table 1). The
Eightmile River watershed can now be said to host:

« most of the plants still known to exist in New England of Scutellaria
integrifolia;

« the most robust occurrences of Aristolochia serpentaria, perhaps also the
majority of plants known in New England;

« the majority of the known CT occurrences of Xyris smalliana.

!i.e., new to the CT-DEP-Natural Diversity Data Base (CT-DEP-NDDB)

2 Brumback W. E., L. J. Mehrhoff, R. W. Enser, S. C. Gawler, R. G. Popp, P. Somers, D. D. Sperduto, W.
D. Countryman, and C. B. Hellquist. 1996. Flora Conservanda: New England. The New England Plant
Conservation Program (NEPCoP) list of plants in need of conservation. Rhodora 98: 233-361.
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In other words, the Eightmile River watershed is a New England regional stronghold for
these three plants of regional conservation concern.

There are no known previous records from the study area towns for 7 of the State-listed
plants documented by this survey: Acalypha virginica, Arsitida longespica, Carex
hirsutella, Desmodium glabellum, Lespedeza repens, Salix petiolaris, and Vitis novae-
angliae. Four species documented in the study area were known only historically from
the 5-town area: Asclepias purpurascens (last documented 1917), Scleria triglomerata
(1907), and Carex bushii (1926), and Silene stellata (1895).

As of June 2003, the Connecticut Natural Diversity Data Base (CT-DEP-NDDB) had 26
extant State-listed plant occurrences mapped in the Eightmile watershed. This survey has
added to that at least 27 new locations/occurrences. This brings the total of known
extant State-listed plant occurrences in the watershed to about 54 occurrences
(including one historic occurrence of State-Special Concern Oxalis violacea rediscovered
earlier this year by NEPCoP staff and volunteers; there may be additional discoveries by
other botanists in the watershed this past year of which I am unaware). | suspect that this
ratio of extant rare plant occurrences to unit area ranks the Eightmile River watershed
among the highest in Connecticut®.

This survey also revisited/updated 7 of the 26 previously documented rare plant
occurrences in the watershed. Seven occurrences of 7 State-listed plants, including 2
occurrences of 2 globally rare plant species, were confirmed to still be extant in 2003.
Thus this survey documented the existence of 34 out of the 54 total rare plant occurrences
currently believed to be extant in the Eightmile watershed.

In my best professional judgment, it is reasonable to estimate that based on this survey’s
ratio of effort (a relatively modest 21 field days) to the number of new discoveries (27
rare plant occurrences), the real number of State-listed and regionally rare plant
occurrences in the study area is probably at least 50% higher than the current total now
known for the watershed. In considering the implications of this, it is important to realize
that the majority of the occurrences discovered by this survey will likely not persist
without some form of habitat management/disturbance/manipulation by man. Several of
these occurrences (e.g., those of Scleria triglomerata, Asclepias pupurascens, Lespedeza
repens, Liparis liliifolia, Xyris smalliana) may be viewed as having been discovered just
in the nick to time to prevent their imminent loss. Likewise, several priority natural
communities were identified which are still intact and of high quality but threatened by
one or more of the following: invasives, beaver activity, deer over-browse, lack of
management or less-than-optimal management, and in some cases lack of protection.
The timely recognition of these community occurrences’ management and protection
needs makes their continued existence more likely.

% a precise ranking of the watershed with respect to htis parameter may be available from the CT-DEP-
NDDB
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Significant natural community occurrences.

Approximately 100 occurrences of natural communities in the watershed were identified
as “significant” and documented by this survey (summarized in Table 2). Communities
were deemed significant on the basis of rarity, uncommonness or restricted occurrence
(factoring in threats, and rate and magnitude of decline over last century), high native-
species-richness (often including multiple rare and uncommon plant species), and/or
exemplary character and/or condition (especially with respect to relative prominence of
exotic and/or invasive species). Each natural community occurrence was assigned a
biodiversity significance rank on a scale of 1 (Very High) to 4 (Moderate) or 5
(Exemplary) or 6 (Arguable). The following is a breakdown of the 100 natural
communities by biodiversity rank:

1. Very High 7 occurrences

2. High 11 occurrences
3. Moderate-High 10 occurrences
4. Moderate 34 occurrences
5. Exemplary 18 occurrences
6. Arguable 20 occurrences

All significant natural community occurrences were classified using Metzler and

Barrett’s “Vegetation classification of Connecticut™.

Among what | believe must be considered the potentially most important biodiversity
features of Eightmile River watershed is the extensive meta-occurrence of so-called
“warm-season” grasslands, which include, more frequently, little bluestem
(Schizachyrium scoparium)- and/or Carex pensylvanica-dominated grasslands, and, less
frequently, big bluestem (Andropogon gerardii)-dominated “prairies”. These dry to
seasonally wet/dry grasslands, which require periodic anthropogenic disturbance (fire or
mowing) to persist as open-canopy communities, represent among other things an
important reservoir of native genotypes of grass species whose seeds of non-local origin
are purchased and planted at considerable expense by land managers in efforts to create
warm-season grassland habitat by around New England. There appears to be a strong
correlation between the occurrence and prominence of the tall-grass prairie species (i.e.,
Andropogon gerardii, Sorgastrum nutans, Tridens flavus, etc.) and the occurrence of rare
and uncommon herbaceous species, and a similar, but somewhat weaker, correlation
between little bluestem (Schizachyrium scoparium)-dominated grasslands and the
occurrence of rare and uncommon herbaceous species.

* Metzler, K. J., and J. P. Barrett. 2003. Vegetation classification for Connecticut. Draft 07/11/03. State
Geological and Natural History Survey of Connecticut, Department of Environmental Protection. Hartford,
CT. 135 pp.
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Eightmile River Watershed Outstanding Resource Value:

Cultural Landscape
November 2004

Authored by Lauren Todd, UMASS Amherst

The following report is also available in its original color format from
www.eightmileriver.org.
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Cover: Eightmile River Watershed, October 2004. Courtesy: National Park Service.
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The National Park Service (NPS) is currently conducting a Wild and Scenic
River designation study for the Eightmile River watershed in southern Con-
necticut, which includes parts of the three towns of Salem, East Haddam,
and Lyme. The University of Massachusetts, Department of Landscape
Architecture and Regional Planning, has produced this cultural landscape
study in order to document, analyze, and assess the significance of the
watershed as a cultural landscape. The assessment of the cultural values
and resources in the region will complement and enhance the natural
resource studies and reports that are currently in progress. This cultural
landscape study has employed a synthesized methodology, based on NPS
guidelines for documenting and analyzing cultural landscape features and
characteristics.

The NPS is currently reviewing natural resource values of the Eightmile
River watershed in terms of their statewide significance as unique, rare, or
exemplary. This report assesses the significance of the cultural landscape
of the Eightmile River watershed in a statewide context. The documentation
and analysis presented here is also intended to be a source of information
and analysis for residents and town officials making future land manage-
ment decisions.

Appendix 5
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The landscape of the Eightmile River watershed is far from an untouched
wilderness. The scenery that we see today, which is overwhelmingly a
mosaic of successional forest and human settlement, is a product of
thousands of years of human interaction with the land. The watershed

is full of diverse ecological patterns and is rich in cultural history. This docu-
ment offers an overview of the human relationship with the Eightmile
River landscape and the patterns that have evolved as a result of the
enduring connection between people and the land. For the purpose of this
project, a “cultural landscape” is defined as a geographic area, including
both cultural and natural resources, associated with a historical event,
activity, or person or exhibiting other cultural and aesthetic values.’

FIG 1. A Landscape Mosaic

The cultural landscape of the Eightmile River watershed is a mosaic of buildings,
roads, agricultural fields, water features, and forest, all shaped and influenced by
human history and interaction with the land and natural processes.

i
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FIG 2. Aerial View of Forest Succession, Eightmile River Watershed, 2004

1
Appendix 5

CONTEXTUAL HISTORY

The Eightmile River watershed has gone through dramatic landscape
transitions over the past 400 years. The forested landscape familiar to
Native Americans was transformed into agricultural fields, pastureland,
and woodlots with the arrival of the European settlers. By the end of the
19" century, a second major transition was caused by the widespread
abandonment of agriculture, resulting in the successional hardwood forest
seen today.

The name of the Eightmile River refers to the location of the river’s mouth,
which flows into the Connecticut River eight miles above Long Island
Sound. The watershed is located approximately 30 miles south of Hartford,
Connecticut and occupies 62 square miles (approximately 40,000 acres)
in the eastern coastal slope and eastern upland regions of southern Con-
necticut. The watershed encompasses large portions of the towns of East
Haddam, Lyme, and Salem.

Eightmile Watershed Management Plan 12/2005



FIG 3. Statewide Context
The Eightmile River watershed is approximately 62 square miles and includes the

towns of East Haddam, Lyme, Salem and a small portion of Colchester and East
Lyme.

2
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Colchester

East
Haddam

Salem

East
Lyme

Lyme

FIG 4. The Eightmile River Watershed
Ninety percent of the watershed is comprised of the towns of East Haddam, Lyme,
and Salem.
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Native American Settlement

This report addresses the impact of human settlement within the Eightmile
River watershed that has affected the visual character of the physical
features of the watershed landscape. Native American settlement within
the watershed left minimal footprints on the present-day landscape, but
began at least as early as the Middle Archaic Period (c. 6,000-4,000 BC).2
Archaeological evidence of Native American settlement in the watershed
is typically found close to fresh water, and on well-drained, sandy terraces
and knolls. Native American settlements within the watershed are believed
to have relied on geographic mobility, with settlement sites and movement
dependent generally on the seasons. European land-use practices, such
as clearing and lumbering, and new ownership boundaries inhibited Native
American settlement patterns and disrupted tribal structure. European
presence in the watershed caused Native Americans to become less
nomadic and depleted many staple resources such as game and forest
products.

Archaeological Integrity

This study does not include a survey of existing or potential archaeological
resources. More information about the Eightmile River watershed’s
archaeological resources can be found in the 2004 report by Dr. Marc

L. Banks and Dr. Lucianne S. Lavin, “Assessment of the Eight Mile
River’s Archaeological Resources.” However, it is important to note that
archaeologists have identified the mouth of the Connecticut River as an
area with particular potential for intact archaeological sites. According to
Banks and Lavin, “The land bordering the river has a high potential for
intact archaeological resources, as the landscape has been less impacted
by historic activities and development.” The topography, past land use,
and delayed modern development contribute to a unique watershed land-
scape. The potential for intact archaeological sites within the watershed
distinguishes the Eightmile River.



Early Settlement and Agriculture

Early settlement in the watershed was primarily influenced by English
tradition, and the Puritan vision of communities in which individuals
would settle close together, for protection and social control. Groups
of settlers were granted permission from the General Court of the
Connecticut Colony to settle and occupy certain parcels of land.*
Configurations of the towns within the watershed varied, but often
resulted in settlement patterns of colonial village-centered develop-
ment, which soon evolved into dispersed farmsteads.

Town settlement in the watershed revolved primarily around agricul-
ture. A village or town center was laid out around the town common,
with an adjacent meetinghouse and house lots. Agricultural fields for
cultivation, haying, and grazing were then organized, usually radiating
around the town center. As the populations of the town centers

grew, new holdings or farmsteads farther from the town centers were
settled. The widespread, dispersed settlement pattern of farmsteads
separated by agricultural lands made weekly attendance at religious
services difficult for those living far away from the town centers.

As a result, many farmsteads and settlements diverged from the
original town centers or colonies, forming new towns with their own
established meetinghouses. This is how the town center of Lyme, for
example, was founded in 1665, as a new parish of the original Say-
brook Colony. Similarly, the First Ecclesiastical Society was granted
in East Haddam in 1700, and New Salem Parish was established in
1725. Transportation networks, mainly dirt roads or farm tracks, con-
nected these dispersed farmsteads to one another, to town centers,
and to coastal trading ports.

Along with agriculture, shipbuilding was established in the coastal area
of Hamburg. Gristmills and sawmills were constructed in order to har-

ness energy from local streams and rivers. Some hamlets grew around
the industry of the mills, such as Millington in East Haddam, or Sterling

FIG 5. Early Map of Agricultural Land Salem, CT, 1769

This map, taken from Chronicles of a Connecticut Farm 1769-1905, demonstrates
how patterns of early settlement were based on town-centered development, radiating
agricultural land, and scattered farmsteads.
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FIG 6. Huckleberry Hill From Candlewood Ledge Hillside, c. 1920s
During the 1920s, there was still open farmland above Hamburg Bridge.

City in Lyme, which developed around the Sterling Mill, established in
1709.°

During the colonial period, farmsteads were primarily self-sufficient, provid-
ing their own meat, produce, and fiber. However, there was a great
amount of dependency between neighboring farms to share their tools and
resources, creating a need for roads between farmsteads. Early colonists
also readily adopted Native American agricultural practices. Eventually the
colonists recognized that many of the Indian crops, such as corn, depleted
the soil, and they began to adopt methods of crop rotation in order to
replenish fields. Over time, grains such as wheat, rye, and oats were
discovered to be better at maintaining the soil’s fertility.

Agricultural land was cleared for three different purposes: as either culti-
vated land for growing crops, pasture land for grazing animals, or “mow-

5
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ings” to produce hay.® The early colonial land-use practices of farming,
land clearing, and lumbering greatly affected the habitat of native animal
and plant species. Colonists depended on trees, such as chestnut, hickory,
oak, hemlock, cedar, and white pine for house frames, shingles, clap-
boards, fence posts, flooring and other uses. White pine was used exten-
sively for the timbers and planking of ships, with the largest pines reserved
for the masts of the Royal Navy. The colonists also shipped timber back

to England.” These extensive lumbering and land clearing processes soon
exhausted the native forests. Lumbering and agriculture, combined with
fur trapping, had adverse effects on native animal species as well. By the
beginning of the 19" century, the entire beaver population in southern New
England had been eradicated. This in turn influenced the entire wetland
ecosystem by inhibiting wetlands and associated species.

FIG 7. Historical Agriculture in East Haddam
Pasture land and hay field side by side, a typical agricultural landscape during the
19" and early 20" century.



FIG 8. The Beginning of Agricultural Succession
Typical red cedar growth on a former hay field in East Haddam, 1958.

Throughout the late 17" and 18" centuries, the average acreage available
for a typical farmstead declined steadily. Farmers could no longer afford
to clear new land for fields because land had become scarce due to soil
infertility and growing human populations. Much of the rocky and hilly
slopes of the Eightmile River watershed were more suitable for grazing,
rather than cultivation, and there was an eventual shift to livestock and
dairy production from grain crops during the mid 19" century.

Agricultural Abandonment and Forest Succession

By the mid 19" century, agricultural abandonment began throughout the
watershed, triggering the processes of vegetative succession. Many farm-
ers were moving to the west in search of more fertile land. Hill farms,
which worked the thinnest and poorest soils of the watershed’s ridges,

6

were the first to be abandoned. With the rise of industry and manufactur-
ing, agricultural practices were traded for machinery and factory work.
Moreover, the machinery being developed at this time for plowing, cultivat-
ing, and harvesting was not suitable for the steep, rocky fields of southern
Connecticut.

Mowings and hay fields were formerly harvested by hand with scythes,

a practice that became less economical as new machinery was adopted.
The need for mowings and pasture declined further as agricultural prac-
tices switched from animal power to engine power. Reforestation occurred
at a steady rate as mowing and grazing declined. As agricultural land was
abandoned, species that were growing along field edges and fence rows
reseeded in the abandoned fields. By the early 1900s, vast areas of pine
and successional forest growth on former agricultural land had established
themselves throughout the watershed.

FIG 9. Agricultural Succession in Salem
View of the fields behind the Mumford House in Salem. Today, these fields are being
managed to allow for a succession of native species.
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FIG 10. Diagram of Forest Cover by 1934 FIG 11. Diagram of Forest Cover by 1995
In the mid 19" century, it is estimated that 50% of the watershed landscape was The patterns of forest cover vs. non-forested land by 1995 show that approximately

covered by forest. This diagram of forest cover vs. non-forested land shows that 90% of the watershed is forested today.
approximately 75% of the watershed was forested by 1934.

7
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Successional animal species are also linked to the abandonment of agri-
culture and forest succession. Deer and beaver populations increased in
population as a result of the successional woodland habitat that soon
covered the majority of the watershed landscape. The beaver was rein-
troduced to southern Vermont in 1921, and populations spread to all
central New England states by 1940.8 With the absence of trapping and
large predators, beavers thrived in broad, flat valley ponds throughout the
watershed. Beaver activity fostered biodiversity through the cyclic nature
of wetland habitats and ecosystems that they created, and they became
an important element of the Eightmile River watershed landscape.

An Artistic Landscape

An increased aesthetic appreciation of the landscape was juxtaposed with
the declining agricultural landscape of the Eightmile River watershed. By
the early 20" century, artists came from New York, Hartford, and Chicago,

FIG 12. Music Vale Barn, 2004
A remnant of the 19th century agriculture that occurred at the Music Vale Seminary.

FIG 13. Etching of Hamburg Cove
Note the young successional vegetation on the far hillside and in the foreground.

FIG 14. Sailing at Hamburg Cove
The picturesque and romantic qualities of the Cove are emphasized with the exag-
gerated slopes of the surrounding landscape and the reflections in the water.
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and an artist’s “colony” at Old Lyme was established. Over time, the artists
at the Lyme Art Colony developed a relationship with the surrounding rural
landscape as the subject of their paintings and drawings. By painting

such scenes as Hamburg Cove, Tiffany Farm, and Czikowsky Barn, paint-
ers during this period created a sense of permanence in a rapidly chang-
ing landscape. Their work celebrated all aspects of New England rural

life and helped preserve and create a sense of place out of the rock
outcrops, grazing animals, agricultural fields, and scenic waterways within
and around the Eightmile River watershed. Today, many of these paintings
and artworks can be seen at the Florence Griswold Museum in Old

Lyme, CT. Visitors to the Museum can explore where the artists lived and
worked and experience the Connecticut landscape that inspired many of
the works.

A precursor to the artistic influx of the early 20" century was the presence
of a music school within the watershed. During the mid 19" century,

the town of Salem became nationally recognized as a cultural center for
music under Oramel Whittlesey, who founded the Music Vale Seminary
and Normal Academy of Music in 1835. The Seminary was the first of its
kind in the United States to confer degrees. The students of the Seminary
provided their own sustenance through agricultural practices located on
the property. The Whittlesey family manufactured pianofortes out of their
factory in Salem, on the present-day site of the Salem Firehouse. This
unique cultural arts center combined performance and craftsmanship with
the agrarian lifestyle that is characteristic of the watershed’s history.

Conclusion

Today, the Eightmile River watershed landscape contains features from
many layers of cultural history. The most recent layers of history often
contain the most visible features to residents today, since many historic
footprints and features remain hidden behind trees or within dense suc-
cessional forest. The process of agricultural succession is still occurring

Appendix 5

across the watershed landscape. However, there are many characteristic
features and elements of the cultural landscape throughout the watershed,
especially buildings, road corridors, and overall patterns of development
that are remarkably intact and retain integrity to their 17%, 18", and 19"
century origins.
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FIG 15. A Cultural Landscape
Hedgerows and field patterns are well-defined by successional forest growth.
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THE CULTURAL LANDSCAPE TODAY

The Eightmile River watershed has not developed in the same manner as
areas near the mouths of great rivers such as the Hudson or the Dela-
ware. The shifting mouth of Connecticut River, tidal currents, and sand
accumulation prevented a major harbor from ever developing. Without a
major harbor and associated industry, the towns upstream and around the
river never had the population or industrial growth seen in areas such as
New York City or Philadelphia. The steep slopes and rocky terrain limited
access to the watershed towns, preventing railroad development, which in
turn again limited industrial growth and population. Moreover, rocky terrain
and unique geology also inhibited the extent of cultivation of farmland
within the watershed, and heavy machinery could not be used on the
saturated, low-lying fields adjacent to the Eightmile River and its branches.
As a result, today the watershed has had a different land-use history than
other areas similarly situated near the mouth of a great river. The area has
also been less affected by 20" century suburban sprawl. The entire region
around the mouth of the Connecticut River gives unique insight into a
landscape that has had a very different history than most of southern New
England, particularly on the coast and near the mouths of large rivers. The
Eightmile River watershed constitutes an important and intact component
of the regional landscape.

Landscape Features and Characteristics

The cultural landscape of the Eightmile River watershed can be described
in terms of landscape features and characteristics, which give the water-
shed its historic character. This portion of the report will look more closely
at the landscape characteristics of settlement patterns, circulation, vegeta-
tion, buildings, structures, sites, and spatial organization in order to ana-
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FIG 16. Old Patterns of Circulation
Views of the abandoned farm road run-
ning between the Mumford House and
Route 82.

FIG 17. Typical Road in Watershed
Smaller roads within the watershed
are typically hilly, narrow, and windy,
due to the rocky topography.

FIG 18. Open View of Field From Road

A typical view of a “gap” in the vegetation seen from the road. The watershed
landscape is dominated by trees, but there are glimpses and sudden views of large
expanses of open fields, as seen from the road.
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lyze the historic integrity of the watershed landscape as a whole.

Settlement Patterns

There are many patterns of settlement that have occurred throughout the
watershed. Most town or village centers were settled on the basis of either
agriculture or an associated mill industry. The most characteristic patterns
of settlement are those of farmsteads, hamlets, town-centered settlement,
and marine-related settlement.

Farmsteads consist of a farmhouse, associated outbuildings, and are
surrounded by vast acres of agricultural land. For example, Woodbridge
Farm in Salem still manages approximately 150 acres of associated agri-
cultural land and woodlots. These farmsteads are still spread out from
one another, and a limited number are still engaged in some form of
small-scale agriculture. Most farmsteads throughout the entire watershed
however, are occupied as single-family residences.

Hamlets are typically small clusters of (now residential) development, such
as Millington Green in East Haddam or Sterling City in Lyme. They oper-
ated as centers of commerce, and were settled around the timber and
gristmill industry. Located adjacent to streams for water-power, many of
the existing mill buildings still retain their 18" and 19" century architecture,
yet function as single-family residences.

Salem is a good example of colonial settlement around a town common.
The town was built around Salem Green, with the most important social
buildings located along the Green. Houses and associated buildings were
located around this town common, with agricultural land radiating around
the town center. This pattern is still visible today and remains relatively
unaltered by 20" century development. Modern use of the automobile
has altered the landscape of the Green, requiring most public buildings

to accommodate parking. On the whole, the town has made a concerted
effort to maintain the historic character of the town center by placing most
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FIG 19. Route 11 Overpass, Salem
This portion of the highway, although already built, is not in use.

FIG 20. Route 156, Lyme
Route 156 was recently repaved and widened.

13
Appendix 5

public parking behind buildings.

Colonial settlement along the Eightmile River itself was a result of the
maritime commercial activity of the 18" and 19" century. In the area

of Hamburg Bridge and Cove, the pattern of settlement, and orientation
towards the riverfront was a direct result of the dependence on commerce.
In particular, land at the water’s edge was not developed, and kept clear
for business activity along the wharfs.

All 17, 18", and 19" century settlement within the watershed was rela-
tively small scale and clustered, with the exception of the dispersed
farmsteads. All town and village-centered development remained close
together and was built in similar architectural form. Many buildings, struc-
tures, and sites still exhibit these historic settlement patterns and contrib-
ute to the historic integrity of the watershed landscape.

Circulation

Winding roads, with patches of open fields interspersed, is the most
characteristic description of a watershed road. Stonewalls often line the
roads and houses, and 20" century development is often set back from
the roads and hidden behind a winding driveway, nestled deep into the
woods. The winding roads of the watershed follow the footprints of the web
of narrow 17, 18", and 19" century roads that connected the dispersed
farmsteads to one another, town centers, and coastal trading ports.

Some 20" century circulation patterns, such as Route 11, a multilane
highway, are uncharacteristic of the watershed. Route 11 cuts through

the northern boundary of watershed, extends through the central region,
and stops abruptly at Route 82 in Salem. Plans to finish the highway are
still controversial, and the overpass already built above Route 82 remains
unused. Main transportation routes, such as Route 156 and Route 82,
have been widened since the 19" century. The widening of roads can
have many effects on the surrounding community. Route 156 was recently
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FIG 22. Looking down to Hamburg Cove Towards Czikowsky Farm Barn
Open farmland along Hamburg Cove, c. 1920s.

FIG 21. Wolf Tree in Forest FIG 23. Looking down to Hamburg Cove Towards Czikowsky Farm Barn, 2004
A lone wolf tree towers over a young succesional forest in Millington. Successional growth has completely blocked the view towards the barn, which is in
use as a garage for the new residence built beside it.
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FIG 24. Reynolds General Store, Lyme

widened and repaved, and residents have observed faster driving, a lack
of pedestrian access, and a more dangerous route for bicyclists.

Overall, the pattern of circulation and settlement can be traced to the
18" and 19" century. Although major transportation corridors exist within
the watershed, most of the region’s roads remain rural in nature. Dirt

or unpaved roads, usually remnant farm roads, still exist in numerous
places throughout the watershed. Many abandoned roads, such as old
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Wall Street in Millington, are used as trails for recreation.

Vegetation

There are many remnants of the agricultural past of the watershed that
are indicated by the current vegetation. Wolf trees, or wide, low-branching
trees, surrounded by a forest of younger trees, recall the agricultural past
of the watershed. Wolf trees were left to stand alone as shade trees, when
all other surrounding trees were cleared for agriculture. Juniper and red
cedar indicate a recently abandoned agricultural field and early succes-
sion. Similarly, apple trees and other remnants of farmstead plantings can
still be found throughout the woodlands of the watershed.

Because of the widespread abandonment of agriculture and the succes-
sional forest growth, much of the landscape that was recorded by artists
in the 19" and early 20" century has changed. Today the watershed is
approximately 90% successional forest cover. As a result, there has been
a significant loss of characteristic views throughout the watershed and the
landscape is more enclosed. The land above Hamburg Bridge and Cove
was used for agricultural purposes and many views from Candlewood
Ledge and Huckleberry Hill were painted by 19" and 20" century artists.
A typical picturesque view was the one of Czikowsky Farm barn, looking
down to Hamburg Cove. This vista was painted often, but because of
forest growth and succession, this famous view has disappeared. The
ways in which people today identify with the surrounding landscape has
evolved with its progression into a largely forested landscape.

Buildings, Structures, and Sites

Many of the buildings, structures, and sites within the watershed exhibit
18" and 19" century settlement patterns. Many have been adapted to
modern functions, but retain historical integrity.

Some buildings sit emphatically on the landscape, recalling the historical
character of the place. For example, the First Congregational Church of



Lyme, (Hamburg Church, 1814) is the dominant architectural feature of
Hamburg village, sitting on a hill overlooking Hamburg Cove. Similar Greek
revival buildings sit on Salem Green, with clapboards painted bright white,
located on the east side of the main road.

Stonewalls are a typical New England remnant of a post-agricultural
landscape which are common throughout the watershed. Stonewalls are
evidence of past agricultural use of the land and are indicators of patterns
of past settlement and field layout. Barbed wire was first used during the
early 1870s, and its presence throughout the watershed indicates more
recent grazing pastures that were still in use into the 20" century.

Cemeteries are significant sites in the Eightmile River watershed. Carolyn
Bacdayan, Lyme Public Hall archivist, observes that “cemeteries hold a
special importance to the cultural landscape because of their obvious link
to the community’s past and because of the uniqueness of the siting,
layout, size and individual gravestones of each cemetery.” There are
numerous cemeteries throughout the watershed, the earliest dating to the
17" century. Many of the old cemeteries still have strong connections to
the surrounding community. Ancestors of families that still reside in the
watershed today are buried in the Woodbridge Cemetery in Salem and the
North Lyme Cemetery, for example.

There is litle commercial activity, and no major supermarket, within the
watershed. The largest shopping complex is the strip mall development

at Salem Four Corners. This type of suburban development has yet to
become a common sight within the watershed. More common are the older
businesses of Reynold’s General Store in Lyme, or Salem Valley Farms
Ice Cream, which display the more historic, rural character of the area.

FIG 25. Salem Town Green, 2004
The white clapboard buildings are typical of town center buildings within the water-
shed.

FIG 26. Salem Historical Society, 2004

16

Appendix 5

Eightmile Watershed Management Plan 12/2005



Spatial Organization

The experience of driving through the landscape of the watershed can

be characterized by an overwhelming sense of enclosure, as most of the
watershed is forested. Periodically the landscape opens up with views of
pastoral, agricultural landscapes. The agricultural division of land is no
longer apparent in the majority of areas because most stonewalls have
been obscured by vegetation, with the exception of the stonewalls that line
the winding roads.

Narrow, winding, rural roads that can be traced to 17, 18", and 19®"
century origins remain a primary means of experiencing the spatial organi-
zation of the watershed landscape. The web of roads that still connects
colonial farmsteads, hamlets, and town centers remains the dominant
form of circulation, as opposed to more major, wider roads such as

Route 11. Numerous colonial farmsteads are dispersed throughout the
watershed landscape, and are often visually disconnected from major
transportation routes, because of successional growth. Many farmsteads
still retain agricultural land which also separates the homesteads spatially
and visually from other surrounding development.

In addition to dispersed farmsteads, clustered development in villages

and hamlets also remains a distinctive spatial organizational feature of

the watershed landscape. Millington Green, for example, exhibits tightly-
settled residences radiating around common green space. Town commons
at Salem and Lyme still have their social buildings located adjacent to

the Green, with most buildings and structures dating to the same period.
Most modern conveniences such as parking and automobile access have
been accommodated to the rear of historic buildings in order to preserve
their character.

Modern zoning regulations within the watershed are another contributing
factor to contemporary spatial organization. Unlike earlier settlement pat-
terns, most 20" century single-family development requires a larger lot
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size. Within the watershed, the average single-family lot size is two acres,
as opposed to colonial footprints, which were usually clustered around

a town common or along the water’s edge. Modern development also
requires a larger set back from the road, and is usually obscured by
woodland, while more historic, 18" and 19" century houses are located
closer to the road or riverfront.

Conclusion

As agricultural uses of the land declined and many farms moved west,
agricultural practices within the watershed have had to adapt. In particular,
a significant decline in dairy and other farms has made way for equestrian
farms and riding centers. There has been a dramatic decline in dairy farms
in the state of Connecticut since the 1940s, with less than 200 left in

the state by 2003. Tiffany Farm, in Lyme, has been operated since 1841
and still operates as a dairy farm today, one of the few large agricultural

FIG 27. Tiffany Farm, 2004
One of the last dairy farms in operation in the Eightmile River watershed.



establishments left in the watershed. The farm consists of 140 acres and
has to lease other agricultural fields in Lyme in order to raise enough
silage for their cattle. Many farmsteads have become primarily residential,
and similarly, many saw and gristmills have been converted into single-
family houses.

There are a great number of buildings, structures, and sites within the
watershed that have integrity to their 18" and 19" century origins. Nine
properties within the Eightmile River watershed have already been rec-
ognized as having outstanding historical integrity and are listed in the
National Register of Historic Places. Three of the properties (Millington
Green Historic District, Hamburg Bridge Historic District, and Salem His-
toric District) are National Register Historic districts, and two (Woodbridge
Farm and the Simon Tiffany House, Salem) are historic buildings. Three
structures (bridges in Devil's Hopyard State Park, East Haddam) and one
site (Hamburg Cove, Lyme) are listed in the Lower Connecticut Valley
Woodland Period Archaeological Thematic Resource.

It is difficult to make generalizations about the historical integrity of the
Eightmile River watershed as a whole without making it the subject of a
much larger, in-depth study. Therefore, it is important to analyze character-
istics of specific areas of the watershed in more detail. The next chapter
focuses on three cultural landscape study areas that were selected for
analysis and assessment. These cultural landscape study areas exhibit
landscape features and characteristics that are illustrative and typical of
the entire watershed, and will therefore give a better sense of the overall
historical integrity of the Eightmile River watershed.
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FIG 28. Cultural Landscape Study Areas

The Bingham family properties in Salem (1), Hamburg Bridge in Lyme (2) and

Millington Green in East Haddam (3)
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CULTURAL LANDSCAPE STUDY AREAS

In order to develop a better sense of the significance of the cultural land-
scape of the Eightmile River watershed, three study areas were selected
for more detailed research. The Bingham family properties in Salem,
Hamburg Bridge in Lyme, and Millington Green in East Haddam were
chosen through consultation with local residents, historical societies, NPS
staff, and State Historic Preservation Office staff. A range of landscape
types were represented by the selections. The Bingham family properties
are an excellent example of an agricultural landscape. The Hamburg
Bridge area is an outstanding example of a historic waterfront settlement.
Millington Green is a well-preserved example of an early center of com-
merce. These three cultural landscapes represent landscape types found
throughout the watershed, and illustrate the general character and integrity
of the regional landscape.

These three study areas were also chosen because National Register Dis-
tricts and properties have already been designated within the boundaries
of each study area. These three areas have already been recognized as
having outstanding cultural resource value to the surrounding watershed.

A series of maps, diagrams and images document how human occupation
within the watershed has affected each of the study areas. Patterns of
settlement, circulation, and forest cover are analyzed in each study area
to understand how these features and characteristics have changed over
time. An assessment of the historical integrity of the existing conditions
concludes the analysis for each study area.
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FIG 29. Bingham Family Properties Study Area
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An Agricultural Landscape:
The Bingham Family Properties, Salem

The Mumford, Mitchell, Marvel and Woodbridge farms were brought under
one ownership by Annie and Alfred Mitchell during the late 1800s. Today,
there are six homesteads that include farmhouse and adjacent sites and
structures. Mitchell Pond and the Brook Bridge are also part of the Bing-
ham family properties. One property, the Woodbridge Farm, is listed in

the National Register of Historic Places. The Bingham family occupies

a portion of the buildings, including the Tiffany House and Woodbridge
Farm, and leases some of the other properties, such as Marvel and
Mitchell Farms. Tenants on these farms maintain the homesteads through
agricultural practices such as horse and dairy farming.

Settlement

The Bingham family properties study area is a prime example of the
dispersed farmstead pattern, separated by agricultural holdings, that is
characteristic of 18" century agricultural settlement in New England. New
Salem Parish was established in 1725, and by the mid 1700s the study
area was already being used for agriculture. The first farmhouse was
constructed by 1769, with an associated barn dating to the 1770s. Both of
these buildings are in existence today.

The history of the Bingham farms and homesteads have been richly
documented in the book Chronicles of a Connecticut Farm 1769-1905,

by Mary E. Perkins, first privately printed in 1905. Descriptive maps

were drawn to document the evolution of land ownership between the
Woodbridge, Shaw, and Browne Estates, which were the former names of
the Bingham family properties. These maps, when compared with property
boundary maps today, depict changes in property tenure, from multi-family
ownership to the present-day single family ownership.
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FIG 30. Woodbridge Farm Property, National Register of Historic Places
The Woodbridge Farm district, shown in pink, is currently listed in the National
Register of Historic places.

Although property boundaries have changed from individual farmstead
ownership to a single-family ownership, the pattern of development within
the approximate 1,500 acres of the collective properties can be traced to
the late 19" century. The pattern of settlement within this study area was
initially dispersed farmsteads, surrounded by working agricultural fields,
rather than a town center. The closest town center is Salem Green,
approximately 2.5 miles north of the study area. AImost all buildings,
including outbuildings such as barns and sheds, date to the 19" century,
and some from the 18" century are still in existence.

Circulation
The 19" century pattern of circulation was established in response to the
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dispersed pattern of early farmsteads. This same road pattern, which still
connects the farmsteads to each other, remains virtually unchanged in

the 21t century landscape. This webbed pattern of circulation is character-
istic of 18" and 19" century farmsteads throughout the watershed. The
abandonment of the Mumford Farm road, the paving of roads, and the
widening of Route 82 are the most significant circulation changes within
the Bingham family properties study area. The basic pattern of circulation
remains, although certain road widths and paving have been changed and
modernized.

The construction of Route 11 remains the most prominent circulation
change in the northern portion of the study area. The multilane highway

is uncharacteristic as its footprint is larger than any other transportation
corridor in the watershed. Unlike the colonial patterns of circulation, Route
11 does not connect farmsteads or town centers. Instead, it connects
areas on a larger, regional scale. Successional growth has provided a
visual buffer between the study area and the highway. If Route 11 is
completed, it will become a new visual landmark that divides the study
area from the center of town.

Vegetation

Vegetation and forest cover can be documented as early as the 1880s
from a map of the Woodbridge estate drawn by Donald Mitchell. The most
dramatic change in the study area’s landscape was the succession to
woodland as a result of the abandonment of agricultural activities during
the early and mid 20" century. Because the East Branch of the Eightmile
River runs through the study area, the land around the Mumford House
has always had heavy, wet soil, which combined with the rocky terrain,
could not be farmed with heavy machinery. Once agricultural practices
became primarily machine operated in the early 20" century, much of the
farming of the Mumford land ceased.
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FIG 31. Diagram of Circulation c. 1880

Dirt roads appeared as a “web” of roads of roughly
equal width and condition connecting various farm-
steads.

FIG 33. Diagram of Circulation c. 1934
By this time, Route 82 had been widened, but the road
patterns of the 19th century remain intact.

FIG 35. Diagram of Circulation c. 1995

This diagram shows circulation circa 1995. Note the
addition of Route 11 in the upper right hand corner of
the study area, and the abandonment of the Mumford
Farm road, which was the Colonial era crossing of the
East Branch of the Eightmile River.

FIG 32. Diagram of Forest Cover c. 1880
Approximately 85% of the study area was non-forested
and primarily used for agriculture.

FIG 34. Diagram of Forest Cover c. 1934

Agricultural abandonment lead to reforestation.
Approximately 50% of the study area remained non-
forested. Note that Mitchell Pond was made during the
turn of the 20" century for agricultural purposes.

23
Appendix 5

Eightmile Watershed Management Plan 12/2005

FIG 36. Diagram of Forest Cover c. 1995
Approximately 25% of the study area remains non-
forested, with successional species increasing and
maturing.




FIG 37. View of the Brook Bridge, 1919 FIG 39. View From the Camp, 1950

The Brook Bridge was the colonial era crossing of the East Branch of the Eightmile In the 1950s, there was still a significant visual connection from the Bingham family
River. The surrounding landscape was still used for agriculture during this period. Camp looking across to Mitchell Pond, Marvel, Mitchell, and Mumford Farms.
FIG 38. View of the Brook Bridge, 2004 FIG 40. View From the Camp, 2004
Today, the road has been abandoned and the bridge is used mainly by the Bingham The present-day vista from the Bingham family Camp looking across to Mitchell
family. Note the loss in views beyond the bridge due to the successional growth. Pond, Marvel, Mitchell, and Mumford Farms.
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FIG 41. The Mumford House, 1945 FIG 43. View of the Red Hay Barn and Surrounding Fields
View looking down the driveway of the Mumford house and farm, 1948. The land was originally used for various types of agriculture, but is now managed as
a wetland and is rich in biodiversity and native species.

FIG 42. The Mumford House, 2003 FIG 44. Stonewall and Stile
View of the Mumford house present-day. The house dates to 1769 and was built on Afinely crafted stonewall and stile found on the Bingham family properties. Stone-
the site of a former homestead. walls run extensively throughout the forested landscape of the watershed.
25
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In the late 19" century, almost all of the study area was still an open, non-
forested landscape, much of it cultivated for agriculture. Today, the majority
of the study area is forested, with select areas around the Woodbridge,
Mitchell, and Marvel farms still used for agriculture. Many of the signature
views of the study area, such as the Brook Bridge view to the Mumford
House, no longer exist. The meadows behind the house that ran adjacent
to the agricultural road are managed to allow for the succession of native
species. The area surrounding the Red Hay Barn is also being managed
as a wetland, and has become an area rich in biodiversity and native spe-
cies. Overall, the increase in woodland and forest cover has dramatically
changed the landscape of the study area, even over the past 50 years. In
1950, the Mumford, Mitchell, and Marvel Farms could be seen clearly from
the Camp to the north. Today the vista over the surrounding farmsteads

FIG 45. Bingham Family Properties: Buildings, Structures, and Sites
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has been completely obscured by successional vegetation growth and
forest cover.

Buildings, Structures, and Sites

The following is a list and description of existing conditions of the contribut-
ing buildings, structures, and sites within the present day Bingham family
properties. The list was compiled after visiting and touring the Bingham
family properties, with supplemental descriptions from David Bingham.

1: The Brook Bridge, 1903

The bridge was the colonial era crossing of the East Branch of the Eightmile River on
the Hadlyme Ferry Road. Alfred Mitchell rebuilt the bridge in 1903 as a roman arch stone
bridge. The abandoned agricultural road is still used by the Bingham family, primarily to
connect the Camp to the Mumford House during the summer months.

2: The Tiffany House, 1840
A wheelwright originally owned the house, and historic maps show the area being used as
an orchard. Today, a portion of the property is still managed as an orchard.

3: The Mumford House, 1769
The house was built on the previous site of an earlier homestead. Today the house remains
uninhabited permanently, and is shared by the family collectively.

4: The Mitchell Farm and Dairy Barn, c. 1800

5: Mitchell Pond, c. 1900

The present-day site of the pond was at one time a swamp. At the turn of the 20" century,
the trees were cut to make an agricultural drainage pond as well as provide water for

the farm animals.

6: Marvel Farm, 1790

The farm dates to 1790 and had an ice pond and ice storage during the 19" century that
served the entire valley. Today the pond is overgrown and the property is leased to tenants
who use the outbuildings and surrounding farmland as an equestrian farm and school.

7: The Camp, 1906
The Japanese-inspired pre-fabricated summerhouse was erected by Hiram Bingham.
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FIG 46. View of the Tiffany House, 2004 FIG 48. The Bingham Family Camp

The house dates to 1840 and historical records of the area depict the house site as Built in 1906 by Hiram Bingham, the Camp sits on a hill overlooking the other farm
an orchard. Some of the property is still in orchards. properties. Note the rocky outcrops, typical of the watershed landscape.

FIG 47. Woodbridge Cemetery, 2004 FIG 49. View of Marvel Farm

The cemetery is on the Woodbridge Farm property and sits below the Woodbridge The farm dates to 1790 and once had an ice pond that served the entire valley.

House. It dates to 1790 and is still used by the Bingham family.
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FIG 50. The Red Hay Barn, Mumford Farm, 1947

FIG 51. The Red Hay Barn, Mumford Farm, 2004
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8: Woodbridge Cemetery, c. 1790s
The site is listed in the National Register of Historic Places. Itis still in use today.

9: The Woodbridge House, 1790
The house is listed in the National Register and operates as a biodynamic free-range
stock farm.

10: The Red Hay Barn, c. 1890s

The original barn dates to the 1770s, and was enlarged in the 1890s. The land around
the barn has been used for various types of productive agriculture, as well as for farm
drainage and ditches. Today, the adjacent land is managed as a wetland and is rich in
biodiversity and native species.

One of the Bingham family properties, a house dating to the 1790s and
approximately 150 acres off Darling Road, was sold during the 1930s."
The Darling Road house, barn, and land was subdivided in the 1970s and
is now the site of the Hilltop Trail development which consists of seventeen
single-family residential houses.

Spatial Organization

The spatial organization of homesteads within the study area represents
a typical pattern of colonial farmstead settlement. The Woodbridge Farm,
for example, is comprised of an 18" century farmhouse, surrounded by

a group of interconnected barns, stables and sheds, which define an
interior farmyard adjacent to the residence. Approximately 150 acres of
agricultural fields and woodland surround the house and outbuildings.
Stonewalls define the property boundary, and border Woodbridge Road,
which bisects the agricultural fields and woodlots of the farm. Stonewalls
were also used to define the different agricultural uses such as pasture
land, crop fields, and woodlots. The Woodbridge Cemetery is located in a
wooded area below the farmhouse, and is also bordered by a stonewall.

This layout, of farmhouse, surrounded by associated outbuildings which
shape a courtyard or interior farmyard around the house, is representative
of the Mumford, Marvel, Mitchell, and Tiffany farmhouses within the study
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outbuildings

farmyard

farmhouse

FIG 52. Typical Spatial Organization

Typical spatial organization of a farmstead in the study area. The farmhouse is set
back from the road, and a farmyard or interior courtyard is defined by the farmhouse
and associated outbuildings.

area. All of these farmsteads are located within a three-mile radius of

one another, separated by agricultural land, and connected by a pattern

of roads that can be traced to Colonial era circulation. The farmsteads
were originally built according to the land division and field acreage that
was worked by each farm. Stonewalls are found throughout the study
area, many still defining the property ownership of each original farmstead.
During the 19" century, most of the farmsteads had a visual connection to
one another, but this relationship has disappeared with the reforestation of
the watershed landscape.

Conclusion
Overall the use of the land within the study area has not changed dramati-
cally over the last two centuries. The majority of the Bingham family
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properties are still used for agricultural-related practices. Although the
farmsteads have been encroached upon by Route 11, the historic roads
are still used to connect to the individual farmsteads, and the historical
pattern of circulation still exists. The buildings, structures, circulation, and
surrounding agricultural lands of the Bingham family properties exhibit a
high degree of historical integrity. The dispersed pattern of farms and
homesteads remains intact, with the major change in the surrounding
landscape being the succession of woodland due to the abandonment

of agriculture. Much of the abandoned farmland adjacent to buildings is
being managed as either a wet meadow or to propagate native species
for habitat. The family properties make up approximately 1,500 acres, and
nearly 600 acres are already in conservation easement, as a result of
efforts to protect this sensitive cultural and natural landscape.

There also exists extensive written and graphic documentation of this
cultural landscape. The Bingham family properties in their entirety should
be further considered for their potential to be listed as a district in the
National Register of Historic Places. The study area has architectural
integrity, as well as integrity of patterns of historic use, such as the dairy
farming at Mitchell Farm or the use of the Woodbridge Cemetery.
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FIG 53. Hamburg Bridge Study Area

FIG 54. Hamburg Bridge Historic District
The area shown in pink is the district listed in the National
Register of Historic Places.
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By the Water’s Edge:
Hamburg Bridge, Lyme

This study area includes another National Register Historic District, the
Hamburg Bridge Historic District, which was listed in 1983. The Historic
District is a collection of eighteen land parcels on which there are ten
houses and associated outbuildings and structures, all located near Ham-
burg Bridge, along the east and west sides of the Eightmile River on Old
Hamburg and Joshuatown Roads. The District also consists of the bridge
itself, as well as the banks of the Eightmile River below the bridge, once
lined by wharfs.

Settlement

The pattern of life and community focus of the residents of the Hamburg
Bridge area revolved around the wharfs and associated industries of fish-
ing and commercial shipping. Although not the true town center of Lyme,
the Hamburg Bridge area remained a busy port until the mid-19" century.
The village of Hamburg had its center, with Congregational church and
general store, approximately two-thirds of a mile downstream, below the
bridge.

The parcels of land around Hamburg Bridge were always, and remain
today, small in size, with homes close together, unlike the dispersed pat-
tern of the neighboring agricultural communities. The pattern of settlement
reflects the associated commercial activity. All the houses built in the study
area deliberately face towards the water’s edge, on both sides of the river.
Land was left open by the river’s edge, and houses were built on the far
side of the roads in order to give priority to wharfs and marine commerce
on the riverbanks. Today, land is still left open along the water’s edge,
appears as green space, and is used primarily for recreation.
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FIG 55. The Eightmile River at Hamburg Cove, 1776
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FIG 56. Aerial View of Hamburg Cove, Lord’s Dock, c. 1936 FIG 57. Candlewood Ledge c. 1900
Note the openness of the landscape beyond the town green. Note the openness of the agricultural landscape, juxtaposed with an abandoned
field above Hamburg Cove.

Circulation

Hamburg Bridge crosses the Eightmile River approximately two miles
above the point where it flows into the Connecticut River. The bridge joins
Joshuatown Road and Old Hamburg Road together, and is sometimes
locally referred to as the Joshuatown Road Bridge. The bridge carries
Joshuatown Road traffic from Hamburg to Hadlyme. The location of the
bridge was chosen in 1759 because of the narrow width of the river at
this point. This particular site was also the northernmost point navigable
by boat. After the bridge was built, wharfs were built, the junction of
Joshuatown and Old Hamburg Roads emerged, and the Hamburg Bridge
community evolved around the rising marine activity. A majority of the
transportation between the Hamburg Bridge community and the larger
Connecticut River community existed through ship and boat traffic.

Route 156, formerly known as the Salem Turnpike, connects Hamburg
Center to the rest of the watershed, but bypasses Hamburg Bridge to FIG 58. Hamburg Cove, Lord’s Dock and Schooners c. 1906
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FIG 59. Diagram of Circulation c. 1934 FIG 61. Diagram of Circulation c. 1995

Principal roads and selected buildings shown. The road pattern has remained virtually the same.
FIG 60. Diagram of Forest Cover c. 1934 FIG 62. Diagram of Forest Cover c. 1995
Agricultural abandonment lead to reforestation. At this time, Approximately 20% of the study area remains non-forested.
approximately 60% of the study area remained non-for-
ested.
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FIG 63. Grassy Riverbanks Along the Water’s Edge

Grassy riverbanks belong to individual residents and provide visual continuity along
each side of the river, and enhance the feeling of openness found along the water’s
edge.

the east. This route was always the main transportation corridor between
Hamburg and inland towns. If Route 156 had followed Old Hamburg Road
and connected directly to Hamburg Bridge, most certainly the character of
the community would be different today. The lack of a major throughway
has helped to preserve the quiet and picturesque character of the Ham-
burg Bridge community. The Eightmile River channel was also dredged in
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1824 to the center of Hamburg, where commercial shipping continued well
into the 20" century." The dredging of the river to the docks at Hamburg
center had a negative impact on the wharf activity at Hamburg Bridge, and
the use of the wharfs declined thereafter. As a result, the community has
experienced little development since 1824.

Vegetation

Historically, the area surrounding Hamburg Bridge has been valued for

its scenic landscape, having often been the subject of etchings and paint-
ings during the American Impressionist movement and earlier. One of the
most famous renderings of Hamburg Bridge is a 19" century painting

by G.F. Bottume, depicting the working wharfs of the bridge area as a
picturesque landscape. At this time, Lombardy poplars lined Old Hamburg
Road, demonstrating that the area had been beautified and improved

by these ornamental plantings. At this time, Candlewood Ledge, above
Joshuatown Road was an open agricultural landscape. The painting, when
compared to a present-day photo of the same view, shows how little the
buildings and structures of Hamburg Bridge have changed over the past
century. The open landscape above Hamburg Bridge, however, began to
revert to forest as soon as agriculture was abandoned. Today, Candlewood
Ledge is completely forested, and most views down to Hamburg Bridge
from the Ledge are obscured by vegetation.

Because of successional growth, it is impossible to achieve the same
view as G.F. Bottume’s painting. The Lombardy poplars of the 19" century
have also long disappeared. Overall, the sense of an open landscape
above Hamburg Bridge has been greatly altered by the growth of trees
and increase in forest cover. Today, the landscape around the study area
feels enclosed, especially around the buildings and structures. The marine
activity within the community has become largely recreational, with only
kayaks, canoes and rowboats navigating this part of the river.



FIG 64. Old Hamburg Bridge and Reed’s Landing
This mid-19" century painting was done by G.F. Bottume and originally titled “Canal Near Salem, Connecticut”. The Lombardy poplars on the right side of the painting
demonstrate that this landscape was “improved.” The view shows the Old Joshuatown Road Bridge and the openness of the surrounding agricultural landscape.
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FIG 65. Old Hamburg Bridge and Reed’s Landing, 2004
The vegetation growth along the riverbank, as well as the growth on the hill overlooking the river, makes it impossible to replicate the same view of the bridge and
surrounding buildings and structures.
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FIG 66. Figure Ground Diagram, Hamburg Bridge

This diagram shows the pattern of development that evolved along the Eightmile
River at Hamburg Bridge. The majority of houses and buildings were built along the
road, on the opposite side of the riverbank, allowing for the land adjacent to the
water’s edge to be used first and foremost for commercial activity.

Buildings, Structures, and Sites

The largest change in architectural development that the Hamburg Bridge
study area has seen over the last two centuries is the concrete replace-
ment of the old bridge after it was washed out in the 1936 flood. Joshua-
town and Old Hamburg roads were also paved in the 20" century. The
circulation pattern around Hamburg Bridge remains the same and can be
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traced to 1775. The houses and wharfs near the bridge, and the historic
district generally, retain integrity to their 18" and 19" century forms. The
houses and wharf sites have not been disturbed by development and
continue to maintain their historic relationship to one another and to the
river and the bridge.?

The following is a list of existing conditions of the contributing buildings,
structures, and sites within the Hamburg Bridge Historic District. The list
and descriptions follow the format of the National Register nomination

form, which lists and describes each property according to a lot number.

Lot9
Located on Joshuatown Road, this lot is currently vacant.

Lot 10
Located on Joshuatown Road, this lot is currently vacant.

Lot 11
Located on Joshuatown Road, this lot is comprised of one house dating to c. 1780.

Lot 12
Located on Joshuatown Road, this lot is comprised of one house, two sheds/cottages, one
barn, one well, and a stone retaining wall.

Lot 13
Located on Joshuatown Road, this lot is vacant and has a remnant stone bulkhead.

Lot 14
Located on Joshuatown Road, this lot is vacant and has a remnant stone bulkhead.

Lot 15
Located on Joshuatown Road, this lot has one house, one well house, one studio, one
garage/shed, all dating to c. 1800.

Lot 16
Located on Joshuatown Road, this lot is vacant and has a remnant stone bulkhead.

Lot 17
Located on Joshuatown Road, this lot has one house, one stone wall, one picket fence,
and one garage, all dating to 1803.
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Lot 18
Located on Joshuatown Road, this lot has one house dating to 1821.

Hamburg Bridge
This modern, three-arched concrete structure dates to 1936, and connects Joshuatown
Road to Old Hamburg Road.

Eightmile River
The river is narrow and shallow in depth, typically used now for recreation, including
kayaking and canoeing.

Lot 19
Located on Joshuatown Road, this lot is currently vacant.

Lot 96
Located on Joshuatown Road, this lot is vacant and has a remnant stone bulkhead.

Lot 23
Located on Old Hamburg Road, this lot has one house dating to ¢. 1803 and one garage
dating to c. 1867.

Lot 24
Located on Old Hamburg Road, this lot has one house, one shed, one garage and one
wharf area dating to c. 1867.

Lot 25
Located on Old Hamburg Road, this lot has one barn dating to the mid 20™ century.

Lot 26
Located on Old Hamburg Road, this lot has one house and one barn dating to the turn
of the 19™ century.

Lot 27
Located on Old Hamburg Road, this lot has one cottage dating to the early 20™ century.

Lot 28
Located on Old Hamburg Road, this lot is currently vacant.
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Spatial Organization

Some of the open green areas along the riverbank still exist, yet even at
the water’s edge, the greatest sense of open space is on the Eightmile
River. The majority of the woodland and forest succession that has
occurred around Hamburg Bridge has happened during the 20" century
and encroaches upon the backs of the houses. Surrounded by woodland
and successional growth along the riverbanks, the river appears as an
open corridor, separating the residents of Old Hamburg Road (east side)
and Joshuatown Road (west side). There is also a sequence of woodland,
house, road, green space, and river on each side of the Eightmile River.
The relationship of the buildings, to the road, and to the water’s edge is
a function of the waterfront activity and commerce, and is a permanent
indicator of the importance of access to the river.

For the residents of the Hamburg Bridge study area, there is still an
orientation towards the river, despite the lack of wharfs and associated
marine activity. The wharfs of the 18" and 19" century have disappeared
over the past century with flooding, hurricanes, and weathering. Some of
the residents have built modern, wooden docks for recreational use. The
use of the green space around the water’s edge for recreation and leisure
has become a common past time for the community. Although the land
along the river banks is divided by house lot and remains under private
ownership, there is a unique notion of open green space that brings a
sense of preservation of the community’s relationship to the river.

Conclusion

The Hamburg Bridge Historic District has changed little since the mid-
19" century. The bridge was rebuilt with modern materials after the 1936
hurricane, and one 18™ century house was destroyed by a fire. Virtually
no 20" century development, however, has occurred in the proximity of
the bridge and surrounding parcels. Therefore, the pattern of buildings
around Hamburg Bridge is a function of their relationship to the wharfs.



FIG 67. Typical Section, Hamburg Bridge
This section shows the relationship of bl
the riverbank. Most of the land along the water’s edge is undeveloped.

The buildings and associated structures of the Hamburg Bridge study area
still have great integrity to the mid 19" century.” The visual and physical
appearance of the landscape has changed with successional vegetation,
as has the marine use of the riverfront. But the cultural context still exists
today, especially through the integrity of the architectural structures, the
pattern of development, and the circulation of the study area.

The open parcels of land and vacant lots along the riverbank are fairly
unique. Most waterfront properties in other parts of New England or Con-
necticut would have been further developed throughout the 20" century.
The Hamburg Bridge Historic District has managed to preserve its historic
riverfront. This connection between the houses, the narrow road, and the

undeveloped, mostly grassy waterfront contributes to the quiet, charming
character of Hamburg Bridge.
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FIG 68. Hamburg Bridge Over Eightmile River, pre-1936 FIG 70. Old Hamburg Road, Hamburg Bridge Historic District
The former stone and wood structure of the old Hamburg bridge. The narrow road and building setbacks are characteristic of the pattern of develop-
ment in the Hamburg Bridge Historic District.

FIG 69. Hamburg Bridge Over Eightmile River, 2004 FIG 71. Eightmile River, Hamburg Bridge Historic District
Replacement concrete bridge built by the Army Corps of Engineers in the late 1930s Today the Eightmile River is mostly used for recreation.
after the hurrricane of 1936.
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FIG 72. Millington Green Study Area

FIG 73. Millington Green Historic District
The area shown in pink is currently the historic district
listed in the National Register of Historic Places.
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A Village Center:
Millington Green, East Haddam

Millington Green has often been described as a quaint and picturesque
New England hamlet. Driving through the winding, forested back roads

of East Haddam, one might miss Millington Green, if it were not for the
substantial, long triangular clearing, lined with six historic houses. Although
the Green historically was the commercial center of the surrounding area,
in recent decades, it has become one of the quietest parts of the town.

A portion of this study area has already been established as a National
Register District, called the Millington Green Historic District. The study
area is located along Millington Road, Haywardville Road, and Tater Hill
Road in East Haddam, south of Lake Hayward. The National Register Dis-
trict, which encompasses a smaller area, is comprised of twelve buildings:
six houses, a former parsonage for the Congregational meetinghouse, a
former schoolhouse, and several small barns and outbuildings. The district
also includes one site: the small triangular parcel called “Millington Green”
at the center of the district. All of the district buildings, structures, and

sites date to the 18" or 19" century.' The Historic District of Millington
Green is an example of a religious, commercial, and social center for

the surrounding agricultural areas, characteristic of early New England
settlement.

Settlement

Millington Green was first settled in the early 18" century, with the arrival
of Jonathan Beebe and his family in 1704.'® By 1732, several families
from neighboring communities moved to Millington and the settlement was
granted the right to establish its own ecclesiastical society, separate from
the nearby village of Moodus. Soon after, Millington began to develop
around the Congregational meetinghouse, which was built in 1740 on the
north side of the common land of what is now the Green. It was eventually
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FIG 74. Settlement Along Wall Street
View of old foundations and stone walls from past settlement along Wall Street.

FIG 75. Remnants of Past Agricultural Use, Wall Street
An old pickup truck sits abandoned just off Wall Street.
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rebuilt in 1832."® The first schoolhouse in Millington was built circa 1754,
also located along the Green. During the late 18" century, several of
the properties on Millington Green had small buildings that were general
stores, one of which has become a single-family residence. The village
green provided a social gathering place for the surrounding agricultural
community, and the district schoolhouse also helped establish Millington
as a social center.

According to records, the village was named Millington because of the
many saw and gristmills located on the surrounding streams. By 1831,

the Millington post office was established, and by the 1860s, commercial
growth in Millington had reached its height, with numerous taverns, stores,
and mills serving the local population. During this time, Millington had over
one hundred buildings and was a thriving mill community, with a larger
population than the town center of East Haddam.

Today, Millington Green is surrounded by only a handful of buildings, most
of them residential. One house, located on the southern side of the Green,
dates to 1952 and is considered non-contributing in the Historic District.
Even this ranch-style house, however, incorporated an earlier barn into

its 20" century architectural design. Overall, the pattern of settlement is
centered around the Green. There are only four major buildings, however,
that actually can be seen when standing on the Green. The majority of the
residences within the study area are set back from the road, sometimes
behind stonewalls within the wooded landscape, and often shielded by
vegetation. The lack of imposing residential development and architecture
emphasizes the feeling of being removed from the busy streets around the
Goodspeed Opera House in downtown East Haddam.

Circulation
Although Millington today is a rural area, separated from the commercial
centers of Moodus and East Haddam, during the 19" century Millington
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FIG 78. Diagram of Circulation c. 1995

The road pattern has remained virtually unchanged,
with the exception of Wall Street becoming a trail with
limited public access.

FIG 76. Diagram of Circulation c. 1934

FIG 79. Diagram of Forest Cover c. 1995
Approximately 10% of the study area remains non-
forested.

FIG 77. Diagram of Forest Cover c. 1934
At this time, approximately 40% of the study area
remained non-forested.
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FIG 80. wall Street, Millington, 2004

What was once the busiest commercial route in Millington has become an aban-
doned, overgrown trail in the woods. Access to the trail is through the driveway and
backyard of the Daniel Bulkley House.
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Road was part of the direct route from Goodspeed’s Landing on the
Connecticut River to Colchester and Lebanon, two large inland towns.
This made Millington a busy commercial hub between the two larger
commercial centers. In 1815 the establishment of the East Haddam and
Colchester Turnpike provided an alternate route to Colchester and Leba-
non, and historians speculate that Millington “continued to receive the
advantage of through traffic as well as local business.”"” In 1868, however,
the future of Millington’s commercial growth was determined when plans
for a railroad connecting Colchester and Old Lyme by way of Millington
were abandoned due to the lack of capital.'®

Today, the roads around the Green probably see less traffic than they did
during the height of commerce at the end of the 19" century. Because
there is no commercial activity, automobiles passing through Millington
move fairly fast on the winding roads. Over the past century, the circulation
pattern has remained mostly unchanged. Wall Street, leading to the
Green, has become a trail in the woods, due to the abandonment of the
adjacent farmland and the decline in population. It is used by the Millington
Green residents for hiking and dog walking. The walk down old Wall Street
is peculiar, with many stone foundations and dry cellars located just off the
path. Surrounded by forest, it is difficult to imagine the overgrown trail as
one of the busiest commercial corridors in East Haddam only a century
ago. The remnants of occupation can still be seen, especially further down
the road towards the old Eightmile River bridge crossing. Access to old
Wall Street, which was once a main commercial route to Millington from
the northern crossing of the Eightmile River has now been obscured by
vegetation growth and a cast iron chain. Other trail systems to the east of
the Green connect the community to Devil’'s Hopyard State Park.

Vegetation
The land surrounding Millington Green was primarily used for agriculture,
with many saw and gristmills located on nearby fast-flowing streams. By
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the 19" century, most land was sparsely vegetated, with forests cleared
for timber, and stonewalls and simple fencing separating agricultural fields.
By the early 1930s, agriculture was still present immediately around the
Green, but began to decline thereafter. By the 1990s, nearly all of the
agriculture had been abandoned, with successional woodland taking over
as the predominant view on the landscape.

Millington Green is approached by driving along winding roads, sur-
rounded by woods. Millington is almost entirely a forested landscape, with
the exception of the Green itself, which is literally a clearing in the woods,
as well as an intersection of Millington Road, Haywardville Road, and Tater
Hill Road. The forested land bordering Millington Green to the north is
largely owned by East Haddam Fishing & Game Club, the largest land
owner in East Haddam, owning over 2,000 acres of property.

Buildings, Structures, and Sites

The majority of the buildings in the study area date to the 19" century.
However, the most important social building of the Millington Green com-
munity no longer exists. The Congregational meetinghouse that was
located on the north side of the Green was destroyed by a fire in 1971

and was never rebuilt. The original parsonage, an 1854 schoolhouse, and
many houses dating to the 18" and 19" century still exist, which help pre-
serve the historic appearance of the village. Many of the houses exemplify
the distinctive characteristics of New England Colonial and Greek Revival
architecture. Well-preserved, with their small-pane windows, brick chim-
neys, doorway transoms, and clapboarded exteriors intact, these buildings
are among the finest examples in the Eightmile River watershed.®

The following is a list with description of existing conditions of the contrib-
uting buildings, structures, and sites within the Millington Green Historic
District.
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FIG 81. Daniel Bulkley House, 1792

This clapboard house is an example of a historic home built on the north side of
Millington Green. Note, Wall Street is located to the right of the house, and access
to the trail is behind the house through the backyard.

FIG 82. 10* District Schoolhouse, c. 1854



FIG 83. Millington Green, East Haddam c. 1958 FIG 85. Millington Green, East Haddam, 2004

Note the openness of the landscape around Millington Green, the shaded quality Today the Green contains a small shrub-sized planting in the center, some signage,
of the Green in the foreground, and openess of the agricultural land behind the a flagpole, and a bench.

Congregational meetinghouse that burned in 1971.

FIG 84. Site of Former Congregational Meetinghouse, 2004 FIG 86. Congregational Meetinghouse, c. 1940s
The site of the former Congregational meetinghouse has been maintained as an This unknown artist’s painting of the Millington Congregational meetinghouse shows
open green space. the openess of the surrounding agricultural landscape.
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FIG 87. Figure Ground Diagram, Millington Green
This diagram shows the triangular parcel of land, around which the historic settle-
ment patterns of Millington radiated. The green occupies a long triangular piece of
land, which results in an awkward set of intersections, and a largely unused green
space at the center of this now small community.

10* District Schoolhouse, c. 1854
Located at 3 Haywardville Road this lot consists of two buildings.

Daniel Brainerd House, c. 1752
Located at 79 Millington Road, this lot consists of one building.

Daniel Bulkley House, 1792
Located at 87 Millington Road, this lot consists of four buildings.

William Henry Cone House, c. 1840
Located at 82 Millington Road this lot consists of one building.

Ebenezer Dutton House, 1766
Located at 86 Millington Road, this lot consists of two buildings.

Congregational Parsonage, 1854
Located at 108 Millington Road, this lot consists of two buildings.

Millington Green, c.1730
This long triangular grassy parcel is located in the center of the Historic District.
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Spatial Organization

Town-centered development, radiating around a town common or green
is a typical pattern of early New England Colonial settlement. The exact
pattern of building footprints around Millington Green is a reflection of
the triangular shape of the Green itself. The oblong shape of the Green
is a result of the circulation pattern of the junctions of Millington Road,
Haywardville Road, and Tater Hill Road. These roads, as well as the
historic homes, define the edges of the Green.

The historic homes all face the Green, with associated outbuildings located
behind each dwelling. The only openness in Millington Green is the Green
itself, the former site of the Congregational meetinghouse, and the small
front yards of the historic homes. Because of the lack of open agricultural
land, successional growth also defines the edge of the Green, obscuring
views beyond.

Conclusion

The use of the land surrounding Millington Green has gone through a
familiar succession of agricultural practice, abandonment, and subsequent
reforestation. Similar to the Bingham and Hamburg Bridge study areas,
the landscape around Millington Green has not been affected to a great
degree by 20" century development. There is still at least one farm in
operation northwest of the Green, with cattle left to graze in the succes-
sional fields and woods.

The establishment of the National Register District around Millington
Green confirmed the integrity of the 18" and 19" century buildings and
circulation patterns that are still in existence today. The Green itself has
integrity in terms of shape and form, retaining a feeling of openness within
the larger forested landscape.
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FIG 88. The Eightmile River Watershed
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INTEGRITY AND SIGNIFICANCE OF THE LANDSCAPE

Summary

The study areas of Millington Green, Hamburg Bridge, and the Bingham
Family properties exhibit great historic integrity to their colonial, agrarian,
maritime, and industrial origins. They are representative of other cultural
landscapes, features, and characteristics throughout the Eightmile River
watershed. By identifying the significance of each study area’s landscape
features and characteristics, the presence of historic integrity, especially of
buildings, structures, and circulation patterns, within the entire watershed
is strengthened.

Overall, the watershed remains a rural place, full of small hamlets, winding
roads and hiking trails. There are no large supermarkets or other major
shopping centers, with convenience stores outnumbered by general stores
and farm stands. Small dispersed hamlets and farmsteads, as well as town
greens and 18" and 19" century buildings, are connected by a pattern

of circulation dating originally to the Colonial era. The overall historic pat-
tern of settlement and circulation within the watershed still exists today.
Many individual cultural landscapes within the watershed such as Hamburg
Bridge, Sterling City, Millington Green, Salem, and the Bingham family
properties, can be traced to their 18" or 19" century origins. They exhibit
great historic integrity in terms of patterns of settlement, circulation, and
architecture. These landscapes can be considered of outstanding cultural
resource value. Because they are typical of conditions in the watershed as
a whole, the larger cultural landscape of the Eightmile River watershed also
should be considered to possess outstanding resource value.
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FIG 89. New Development Within the Eightmile River Watershed

Water as a Resource

Throughout each layer of cultural history, water may have been the most
significant and consistent natural resource within the Eightmile River water-
shed. The Eightmile River and its branches supplied the watershed inhabit-
ants with a transportation corridor to the Connecticut River, a food supply,
and maritime commerce throughout history. Today, the water within the
Eightmile River watershed is valued as an outstanding natural and ecologi-
cal resource. But the watershed offers more than clean water and a thriving
ecosystem to its residents. For example, contemporary use of Devil’'s
Hopyard State Park, Walden Preserve, Lake Hayward, and Hamburg Cove
are all associated with recreational use. Aimost all of the scenic waterways
or associated conservation areas are managed for recreational use such
as hiking, boating, and camping. The water within the Eightmile River
watershed signifies much more than just a healthy ecosystem. It has
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become a recreational resource for the surrounding community as well as
for visitors to the watershed. The historical significance of water in the
landscape, and in the relationship of people to the landscape, make water
quality management an important cultural, as well as natural, resource
issue.

Development

The Eightmile River watershed landscape is a significant example of a
successional agrarian landscape in southern New England that has been
relatively undisturbed by 20" century urbanization or other modern develop-
ment. There are several reasons why the watershed has seen less change
than other comparable areas. The hydrology of the estuary at the mouth

of the Connecticut River caused sand bars to accumulate, preventing the
mouth of the river from becoming a major transportation corridor. A major
harbor never developed at the mouth of the Connecticut, inhibiting popula-
tion growth within the watershed and surrounding area. For those who did
settle within the watershed, agricultural practices were limited by the rocky
and steep topography. These factors hindered the amount of development
within the watershed.

Suburban development within the past twenty-five years has also been
actively controlled through the efforts of area residents. Residents are
aware of the incompatibilities between the footprints and patterns of subur-
ban development, and the 18" and 19" century patterns of development
that still characterize their region. Because of their appreciation for this
historic landscape character, each of the towns continues to make great
efforts to limit growth and purchase land for conservation.

The most important difference between the Eightmile River watershed and
other comparable rural landscapes in New England is the limited amount
of modern development that has occurred throughout the past century.

In much of New England, significant Colonial era landscapes have not
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only become forested, but they have been more affected by 20" century
development as well. The fact that the watershed has escaped many of
the effects of 20" century development, especially on large swaths of
agricultural land and areas around Hamburg Bridge and Cove, makes it
unusual in southern New England.

Vegetative succession on formerly agricultural lands is common throughout
the Northeast. What is less common is to see such succession occur,
since the 19" century, relatively undisturbed by later development. What is
rarer still, is to have such a situation near the mouth of one of the largest
and most historically significant rivers in the country, the Connecticut. This
location made the Eightmile River watershed an important location, at least
until the mid 19 century. Since then, what was a central location has

been left in relative isolation. The result is a cultural landscape of particular
interest.

Conclusion

The limited amount of 20" century development means that the overwhelm-
ing footprint of settlement, circulation and even land use patterns can be
traced to 17", 18" and 19" century origins. Remnants of the agricultural
and industrial past can still be found throughout the watershed landscape.
Moreover, many of the buildings, structures, and sites analyzed as cultural
landscape study areas demonstrate the amount of historic integrity that has
been retained, particularly in architectural form. Overall, the large number
of 17, 18" and 19" century buildings, structures, sites, and patterns of
settlement, circulation, and vegetation, combined with the quantity and
condition of intact archaeological sites within the watershed, sets the Eight-
mile River cultural landscape aside from other comparable watersheds in
Connecticut, as possessing outstanding cultural resource value.
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FIG 90. Sensitive Natural Resource Areas

Zoning procedures such as Transfer of Development Rights can allow towns to
steer development pressure away from sensitive natural resource areas such as

wetlands.
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After having assessed the significance of the cultural landscape of the
Eightmile River watershed as having outstanding resource value, it is
important to consider how residents and officials within the watershed can
manage change and growth. Land conservation within the Eightmile River
watershed has become an important issue for many residents of the region.
The East Haddam Land Trust, the Salem Land Trust, the Lyme Land
Conservation Trust, and the Nature Conservancy are all active partners

in the protection of the natural and cultural resources of the area. As of
2004, the total amount of land protected through public ownership and
conservation easements within the watershed was nearly 11,000 acres,
which is approximately 27% of the entire watershed.

Because many of the towns and villages within the Eightmile River water-
shed retain integrity to their 17, 18", and 19" century town-centered
settlement patterns, encouraging compatible development is fundamental
to preserving the character of the watershed. Moreover, the need to protect
sensitive natural resources also requires towns and residents to continue to
promote compatible land-use patterns for the future. The following manage-
ment strategies are general examples that can be adopted and modified to
protect the natural and historic resources of the Eightmile River watershed.

Planning

The most effective management process involves describing the resources
the community has identified, assessing the sensitivities of the resources,
and finally prescribing the strategies needed to protect or preserve the
resources. The first stage always involves planning, as an organized
approach to land-use. In particular, the development of a comprehensive
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FIG 91. Historic Overlay District Zoning Bylaw

Revising zoning regulations in order to establish or modify a historic overlay district
can help control the type of development that occurs, as well as provide manage-
ment guidelines for current residents living within the district.

plan is the community’s guide for the future, organizing what actions need
to occur and in what order, for the community to achieve their short and
long-term goals.

Developing a watershed-wide framework for future development and pro-
tection of critical resources could be the first step towards protecting
resources and guiding growth. Such a plan would require a participatory
process and involves citizens and local governments working together
towards common goals.

Land-Use Regulations

Traditional zoning and subdivision regulations can be inflexible, as it is
difficult to plan for all variables of development within one ordinance.

In particular, zoning in rural areas often assumes that uses should be
segregated. This factor often overlooks a community’s character and can
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have adverse effects on natural resources.? The following strategies and
ordinances are examples that offer more options and land protection than
conventional zoning regulations. They should not be viewed as individual
solutions, but as potential components of an overall strategy.

Conservation Easements

A conservation easement is a legal agreement between a landowner and a
land trust or government agency that permanently protects the land while
the landowner continues to own it. It often involves placing a restriction

on a piece of property, limiting the use of the land, or even permanently
preventing development in order to protect the associated natural and
cultural resources. If a conservation easement is donated to a land trust, a
landowner may be required to relinquish some of the rights associated with
the land. A conservation easement may restrict any additional development
or structures on the land, but still allow the land to operate as a farm without
inhibiting agricultural practices.

Many landowners implement a conservation easement as a way to manage
and protect their open space land from inappropriate development while
still maintaining their private ownership. Granting an easement to a conser-
vation organization or a land trust can result in reduced taxes.?' Agricultural
landowners within the watershed should be made aware of the tax benefits
of donating an agricultural conservation easement to a local land trust.

Development Rights Programs

Similar to the conservation easement strategy is the Connecticut Farmland
Preservation Program, the state Purchase of Development Rights program
(PDR), which currently protects 130,000 acres of Connecticut’'s most pro-
ductive farmland. The program entails the Department of Agriculture acquir-
ing development rights to agricultural properties. While the farms remain in
private ownership and continue to pay local property taxes, a permanent
restriction on non-agricultural uses is placed on these properties.?
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Another option is called the Transfer of Development Rights (TDR) which
can be used to protect open space, agricultural land, natural resources,
and historic or culturally significant land. Transfer of development rights
is a planning technique for protecting land by transferring the “rights to
develop” from one area and giving them to another. This strategy allows
towns to guide development away from areas of sensitive natural and
cultural resources. Placing conservation easements on property in agricul-
tural areas could allow for an increase in development (a “bonus”), in
other areas that are already being developed. The costs of purchasing
the easements would be recovered from the developers who receive the
building bonuses.??

Overall, towns can partake in development rights programs or strategies
in order to protect highly sensitive areas of natural, cultural, and visual
resources.

Overlay Zoning

As the Eightmile River watershed consists of many local governments,

it is important for towns to work together towards unified goals for the
management of growth and development within the watershed. Each town
can consider revising zoning bylaws in order to enhance regulations and
policies for proposed and existing development that are sensitive to height
and visual quality, (so as not to impair scenic views and vistas), character
(especially historic), and natural resources within the watershed.

Several local historic districts already exist within the watershed and are a
testament to local desire to maintain visual character and historic develop-
ment patterns in a certain area. The zoning ordinances associated with
each historic district provide guidance for design control and compatibility
among existing and future structures. Restrictions on building height, sig-
nage, and landscape design are some of the elements considered when
creating a historic overlay zoning district.
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Extending boundaries of local historic districts to include adjacent cultural
landscapes of historical significance should be considered. For example,
the boundaries of the Salem Historic District could be expanded to include
the surrounding agricultural and conservation lands, including Walden Pre-
serve and the historic John Whittlesy house further north along Route

85. Extending the boundaries of local historic districts to include adjacent
cultural landscapes could also help protect the historic character of the
watershed as a whole.

Revising zoning regulations in each of the three (or five) towns, in order to
establish a watershed overlay district can help control the type of develop-
ment that occurs within the entire watershed. Such an overlay district
should include a unified approach to preserving the historic character of
the cultural landscape.

The National Register of Historic Places

Listing a property in the National Register contributes to preserving historic
properties in a number of ways including: recognition that a property is of
significance to the Nation, the State, or the community; consideration in the
planning for Federal or federally assisted projects; eligibility for Federal tax
benefits; and qualification for Federal assistance for historic preservation,
when funds are available.?

In order to be eligible for the process of identification and evaluation for the
National Register program, historical significance must be present in one or
more of the following: districts, sites, buildings, structures, and objects that
possess integrity of location, design, materials, workmanship, feeling, and
association, and which meet at least one of the following National Register
criteria:

a: That are associated with events that have made a significant
contribution to the broad patterns of history; or



b: That are associated with the lives of persons significant in our
past; or

c¢: That embody the distinctive characteristics of a type, period, or
method of construction, or that represent the work of a master,

or that possess high artistic values, or represent a significant

and distinguishable entity whose components may lack individual
distinction; or

d: That have yielded or may be likely to yield information in prehis-
tory or history.?®

A prime example of a nomination for a listing in the National Register of His-
toric Places is the Bingham family properties. The properties have already
been significantly researched for historic relevance as well as managed to
retain their historic character.

There are several other individual cultural landscapes within the watershed
that should be considered for National Register listing, including the Bing-
ham Family Properties, Sterling City, Pleasant Valley and other hamlets.

Further Research

Further research and inventory of cultural landscapes and other historic
resources within the watershed should be done. Existing National Register
properties should be re-examined for possible boundary expansion. This
would require researching and documenting more cultural landscapes
throughout the watershed, such as farms or hamlets, and characteristic
buildings, such as churches, schoolhouses, and mills that have not yet
been mentioned in this study. This type of research is already occurring

in some areas of the watershed, such as the Millington schoolhouse in
East Haddam.

One of the most powerful planning tools is the historic district at the town
level. Further research for National Register listings can also become the
basis for establishing or revising local historic district designations. This
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would be one of the most effective ways to preserve the cultural landscape
of the Eightmile River watershed.

Another area of further research is the association of fine artists, particu-
larly those of the American Impressionist movement, with the watershed
landscape. At the turn of the 20" century, many painters came to Old Lyme
and places within the Eightmile River watershed from various locations
throughout the country. Inspired by the rural qualities of Connecticut life,
the artists represented many famous views and vistas within the watershed
in their works. Further research into the role of the work of the Eightmile
River watershed painters and their contribution to the American Impression-
ist movement should be considered. This component of social history of
the Eightmile River watershed will strengthen the historical and pictorial
documentation of the cultural landscape.

The history of the recent land preservation movement within the watershed
is another important theme in the social history of the landscape. Land
preservation and conservation efforts within the watershed in some cases
were important precedents for the land preservation movement at the
national level. Local preservation efforts since the 1960s have been very
active, and have contributed to the preservation of the cultural landscape
that we see today.

All of the further research suggested here would require collaboration with
local and regional institutions, and individuals, including the Florence Gris-
wold Museum in Old Lyme, local and state libraries, historical societies, his-
torians, archaeologists, officials, managers, and land conservation groups.
Sharing watershed-wide, cultural resource data, perhaps through a unified
database, will enrich the documentation of cultural resources within the
watershed, giving the towns a strong basis for the protection of the
watershed’s cultural landscape. Recent NPS research and documentation
using Geographic Information Systems (GIS) at the Delaware Water Gap
National Recreation Area, for example, is one precedent for such a compre-
hensive approach.
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In general, the social history of the watershed landscape-the history of the
individuals and groups that have lived here and shaped the landscape-
needs to be undertaken to complement a study of this type, which empha-
sizes analysis of physical landscape characteristics. Further research into
settlement history, agricultural economics, and population trends, for exam-
ple, are all needed to better contextualize this analysis of cultural landscape
features.

Conclusion

The landscape of the Eightmile River watershed has resulted from com-
bined ecological and cultural processes. The landscape embodies this
combination of natural and cultural elements in each layer of its history. As
the landscape of the watershed progresses, transforms, and continues to
change, further cultural landscape research should be undertaken. Through
cooperation between town governments, residents, and private non-profit
partners, planning tools and strategies can help assure the continued
integrity of the cultural landscape of the Eightmile River watershed, and the
preservation of its outstanding resource value.
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NATIONAL REGISTER PROPERTIES

There are nine properties within the Eightmile River watershed listed in the
National Register of Historic Places. There are three National Register His-
toric districts and two National Register Historic buildings. Three structures
and one site are listed in the Lower Connecticut Valley Woodland Period
Archaeological Thematic Resource. This Appendix lists the properties, as
well as the structures, objects, sites, and buildings within each district.

East Haddam, Connecticut

Bridge No. 1603

CT State Park and Forest Depression-Era Federal Work Relief Program Structures TR
Devil's Hopyard Road over unnamed brook

Devil's Hopyard State Park, 07/29/93

Bridge No. 1604

CT State Park and Forest Depression-Era Federal Work Relief Program Structures TR
Devil's Hopyard Road over Muddy Brook

Devil's Hopyard State Park, 07/29/93

Bridge No. 1605

CT State Park and Forest Depression-Era Federal Work Relief Program Structures TR
Devil's Hopyard Road over unnamed brook

Devil's Hopyard State Park, 07/29/93

Millington Green Historic District
Bounded by Millington, Tater Hill, Haywardville and Old Hopyard Roads
Local Historic District, 12 contributing buildings and 1 contributing site, 07/25/96
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Salem, Connecticut

Salem Historic District

CT Route 85, 09/22/90

Contributing

The Salem Green, 1831-1885: 1 site

Salem Grange, 1885: 1 building

Salem Congregational Church, c. 1840: 1 building

Salem Town House, 1749 and 1831: 1 building

Salem Public Library, ¢. 1929: 1 building

The Methodist Tavern, 1720: 1 building

1 house and 1 barn once part of the Music Vale Seminary, c. 1835: 2 buildings
Greek revival house, Pratt Rd.: 1 building

1 house, Chapman Road and Route 85, ¢. 1800: 1 building

Simon Tiffany House

Darling Road

1 house, 1 outbuilding, 1 garage, 2 fieldstone foundations,
stonewalls, 2 wells, and 1 root cellar, 06/30/83

Woodbridge Farm
29, 30 and 90 Woodbridge Road
2 buildings and 1 site, 12/01/97

Lyme, Connecticut

Hamburg Bridge Historic District
Joshuatown Road and Old Hamburg Road
18 parcels of land, 21 contributing buildings, and 10 contributing structures, 03/10/83

Hamburg Cove Site
Lower Connecticut River Valley Woodland Period Archaeological Thematic Resource
Address Restricted, 10/15/87

Other
Lower Connecticut Valley Woodland Period Archaeological Thematic Resource
Also in Haddam, Lyme, and Old Lyme, 07/31/87
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COVER

Eightmile River Watershed, October 2004. (Courtesy: NPS)

INTRODUCTION

FIG 1. A Landscape Mosaic

The cultural landscape of the Eightmile River watershed is a mosaic of buildings,
roads, agricultural fields, water features, and forest, all shaped and influenced by
human history and interaction with the land and natural processes. (Courtesy: NPS)

PART ONE: CONTEXTUAL HISTORY

FIG 2. Aerial View of Forest Succession, Eightmile River Watershed, 2004.
(Courtesy: NPS)

FIG 3. Statewide Context

The Eightmile River watershed is approximately 62 square miles and includes the
towns of East Haddam, Lyme, Salem and a small portion of Colchester and East
Lyme. (Source: L.Todd/Smith, Allen R. 1974. Connecticut: A Thematic Atlas. Central
Connecticut State College: Hartford, CT)

FIG 4. The Eightmile River Watershed
Ninety percent of the watershed is comprised of the towns of East Haddam, Lyme,
and Salem. (Source: L.Todd/UConn MAGIC)

FIG 5. Early Map of Agricultural Land Salem, CT, 1769

This map, taken from Chronicles of a Connecticut Farm 1769-1905, demonstrates
how patterns of early settlement were based on town-centered development, radiat-
ing agricultural land, and scattered farmsteads. (Source: Perkins, Mary E. 2002.
Chronicles of a Connecticut Farm 1769-1905. The Salem Land Trust, The Sullivan
Printing Company)

FIG 6. Huckleberry Hill From Candlewood Ledge Hillside, c. 1920s
During the 1920s, there was still open farmland above Hamburg Bridge. (Courtesy:
Lyme Public Hall Archives)
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FIG 7. Historical Agriculture in East Haddam

Pasture land and hay field side by side, a typical agricultural landscape during
the 19" and early 20" century. (Source: Huka, Elisabeth. 1958. “The Changing
Geography of an Old New England Town, East Haddam, Connecticut.” A Thesis,
submitted to the Faculty of Clark University, Worcester, Massachusetts)

FIG 8. The Beginning of Agricultural Succession

Typical red cedar growth on a former hay field in East Haddam, 1958. (Source:
Huka, Elisabeth. 1958. “The Changing Geography of an Old New England Town,
East Haddam, Connecticut.” A Thesis, submitted to the Faculty of Clark University,
Worcester, Massachusetts)

FIG 9. Agricultural Succession in Salem
View of the fields behind the Mumford House in Salem. Today, these fields are being
managed to allow for a succession of native species. (Courtesy: David Bingham)

FIG 10. Diagram of Forest Cover by 1934

In the mid-nineteenth century, it is estimated that 50% of the watershed landscape
was covered by forest. This diagram of forest cover vs. non-forested land shows
that approximately 75% of the watershed was forested by 1934. (Drawing/Source:
L.Todd/UConn MAGIC)

FIG 11. Diagram of Forest Cover by 1995
The patterns of forest cover vs. non-forested land by 1995 show that approximately
90% of the watershed is forested today. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 12. Music Vale Barn, 2004
A remnant of the 19" century agriculture that occurred at the Music Vale Seminary.
(Courtesy: David Bingham)

FIG 13. Etching of Hamburg Cove
Note the young successional vegetation on the far hillside and in the foreground.
(Courtesy: Florence Griswold Museum)

FIG 14. Sailing at Hamburg Cove

The picturesque and romantic qualities of the Cove are emphasized with the exag-
gerated slopes of the surrounding landscape and the reflections in the water.
(Courtesy: Florence Griswold Museum)

FIG 15. A Cultural Landscape
Hedgerows and field patterns are well-defined by successional forest growth. (Cour-
tesy: NPS)

FIG 16. Old Patterns of Circulation
Views of the abandoned farm road running between the Mumford House and Route
82. (Photo: L.Todd)
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FIG 17. Typical Road in Watershed
Smaller roads within the watershed are typically hilly, narrow, and windy, due to the
rocky topography. (Photo: L.Todd)

FIG 18. Open View of Field From Road

Atypical view of a “gap” in the vegetation seen from the road. The watershed
landscape is dominated by trees, but there are glimpses and sudden views of large
expanses of open fields, as seen from the road. (Photo: L.Todd)

FIG 19. Route 11 Overpass, Salem
This portion of the highway, although already built, is not in use. (Photo: L.Todd)

FIG 20. Route 156, Lyme
Route 156 was recently repaved and widened. (Photo: L.Todd)

FIG 21. Wolf Tree in Forest
A lone wolf tree towers over a young succesional forest in Millington. (Photo: L.Todd)

FIG 22. Looking down to Hamburg Cove Towards Czikowsky Farm Barn
Open farmland along Hamburg Cove, c. 1920s. (Courtesy: Lyme Public Hall
Archives)

FIG 23. Looking down to Hamburg Cove Towards Czikowsky Farm Barn, 2004
Successional growth has completely blocked the view towards the barn, which is in
use as a garage for the new residence built beside it. (Photo: L.Todd)

FIG 24. Reynolds General Store, Lyme. (Photo: L.Todd)

FIG 25. Salem Town Green, 2004

The white clapboard buildings are typical of town center buildings within the water-
shed. (Courtesy: David Bingham)

FIG 26. Salem Historical Society, 2004. (Courtesy: David Bingham)

FIG 27. Tiffany Farm, 2004

One of the last dairy farms in operation in the Eightmile River watershed. (Photo:
L.Todd)

PART TWO: CULTURAL LANDSCAPE STUDY AREAS

FIG 28. Cultural Landscape Study Areas

The Bingham family properties in Salem (1), Hamburg Bridge in Lyme (2) and
Millington Green in East Haddam (3). (Source: L.Todd/UConn MAGIC)

FIG 29. Bingham Family Properties Study Area. (Source: L.Todd/USGS)
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FIG 30. Woodbridge Farm Property, National Register of Historic Places
The Woodbridge Farm district, shown in pink, is currently listed in the National
Register of Historic places. (Source: L.Todd/USGS)

FIG 31. Diagram of Circulation c. 1880
Dirt roads appeared as a “web” of roads of roughly equal width and condition
connecting various farmsteads. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 32. Diagram of Forest Cover c. 1880
Approximately 85% of the study area was non-forested and primarily used for
agriculture. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 33. Diagram of Circulation c. 1934
By this time, Route 82 had been widened, but the road patterns of the 19" century
remain intact. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 34. Diagram of Forest Cover c. 1934

Agricultural abandonment lead to reforestation. Approximately 50% of the study area
remained non-forested. Note that Mitchell Pond was made during the turn of the 20"
century for agricultural purposes. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 35. Diagram of Circulation c. 1995

This diagram shows circulation circa 1995. Note the addition of Route 11 in the upper
right hand corner of the study area, and the abandonment of the Mumford Farm
road, which was the Colonial era crossing of the East Branch of the Eightmile River.
(Drawing/Source: L.Todd/UConn MAGIC)

FIG 36. Diagram of Forest Cover c. 1995

Approximately 25% of the study area remains non-

forested, with successional species increasing and maturing. (Drawing/Source:
L.Todd/UConn MAGIC)

FIG 37. View of the Brook Bridge, 1919

The Brook Bridge was the colonial era crossing of the East Branch of the Eight Mile
River. The surrounding landscape was still used for agriculture during this period.
(Courtesy: David Bingham)

FIG 38. View of the Brook Bridge, 2004

Today, the road has been abandoned and the bridge is used mainly by the Bingham
family. Note the loss in views beyond the bridge due to the successional growth.
(Photo: L.Todd)

FIG 39. View From the Camp, 1950

In the 1950s, there was still a significant visual connection from the Bingham

family Camp looking across to Mitchell Pond, Marvel, Mitchell, and Mumford Farms.
(Courtesy: David Bingham)
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FIG 40. View From the Camp, 2004
The present day vista from the Bingham family Camp looking across to Mitchell
Pond, Marvel, Mitchell, and Mumford Farms. (Photo: L.Todd)

FIG 41. The Mumford House, 1945
View looking down the driveway of the Mumford house and farm, 1948. (Courtesy:
David Bingham)

FIG 42. The Mumford House, 2003
View of the Mumford house present day. The house dates to 1769 and was built on
the site of a former homestead. (Courtesy: David Bingham)

FIG 43. View of the Red Hay Barn and Surrounding Fields
The land was originally used for various types of agriculture, but is now managed as
a wetland and is rich in biodiversity and native species. (Courtesy: David Bingham)

FIG 44. Stonewall and Stile

Afinely crafted stonewall and stile found on the Bingham family properties. Stone-
walls run extensively throughout the forested landscape of the watershed. (Photo:
L.Todd)

FIG 45. Bingham Family Properties: Buildings, Structures, and Sites. (Source:
L.Todd/USGS)

FIG 46. View of the Tiffany House, 2004
The house dates to 1840 and historical records of the area depict the house site as
an orchard. Some of the property is still in orchards. (Courtesy: David Bingham)

FIG 47. Woodbridge Cemetery, 2004

The cemetery is on the Woodbridge Farm property and sits below the Woodbridge
House. It dates to 1790 and is still used by the Bingham family. (Courtesy: David
Bingham)

FIG 48. The Bingham Family Camp

Built in 1906 by Hiram Bingham, the Camp sits on a hill overlooking the other farm
properties. Note the rocky outcrops, typical of the watershed landscape. (Photo:
L.Todd)

FIG 49. View of Marvel Farm

The farm dates to 1790 and once had an ice pond that served the entire valley.
(Courtesy: David Bingham)

FIG 50. The Red Hay Barn, Mumford Farm, 1947. (Courtesy: David Bingham)

FIG 51. The Red Hay Barn, Mumford Farm, 2004. (Courtesy: David Bingham)



FIG 52. Typical Spatial Organization

Typical spatial organization of a farmstead in the study area. The farmhouse is set
back from the road, and a farmyard or interior courtyard is defined by the farmhouse
and associated outbuildings. (Drawing/Source: L.Todd/USGS)

FIG 53. Hamburg Bridge Study Area. (Source: L.Todd/USGS)

FIG 54. Hamburg Bridge Historic District
The area shown in pink is the district listed in the National Register of Historic
Places. (Source: L.Todd/USGS)

FIG 55. The Eightmile River at Hamburg Cove, 1776. (Courtesy: Lyme Public Hall
Archives)

FIG 56. Aerial View of Hamburg Cove, Lord’s Dock, c. 1936
Note the openess of the landscape beyond the town green. (Courtesy: Lyme Public
Hall Archives)

FIG 57. Candlewood Ledge c. 1900
Note the openess of the agricultural landscape, juxtaposed with an abandoned field
above Hamburg Cove. (Courtesy: Lyme Public Hall Archives)

FIG 58. Hamburg Cove, Lord’s Dock and Schooners c. 1906. (Courtesy: Lyme
Public Hall Archives)

FIG 59. Diagram of Circulation c. 1934
Principle roads and selected buildings shown. (Drawing/Source: L.Todd/UConn
MAGIC)

FIG 60. Diagram of Forest Cover c. 1934
Agricultural abandonment lead to reforestation. At this time, approximately 60% of
the study area remained non-forested. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 61. Diagram of Circulation c. 1995
The road pattern has remained virtually the same. (Drawing/Source: L.Todd/UConn
MAGIC)

FIG 62. Diagram of Forest Cover c. 1995
Approximately 20% of the study area remains non-forested. (Drawing/Source:
L.Todd/UConn MAGIC)

FIG 63. Grassy Riverbanks Along the Water’s Edge

Grassy riverbanks belong to individual residents and provide visual continuity along
each side of the river, and enhance the feeling of openness found along the water’s
edge. (Photo: L.Todd)
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FIG 64. Old Hamburg Bridge and Reed’s Landing

This mid-19™ century painting was done by G.F. Bottume and originally titled “Canal
Near Salem, Connecticut”. The Lombardy poplars on the right side of the painting
demonstrate that this landscape was “improved.” The view shows the Old Joshua-
town Road Bridge and the openess of the surrounding agricultural landscape.
(Courtesy: Lyme Town Hall)

FIG 65. Old Hamburg Bridge and Reed’s Landing, 2004

The vegetation growth along the riverbank, as well as the growth on the hill overlook-
ing the river, makes it impossible to replicate the same view of the bridge and
surrounding buildings and structures. (Photo: L.Todd)

FIG 66. Figure Ground Diagram, Hamburg Bridge

This diagram shows the pattern of development that evolved along the Eightmile
River at Hamburg Bridge. The majority of houses and buildings were built along the
road, on the opposite side of the river bank, allowing for the land adjacent to the
water’s edge to be used first and foremost for commercial activity. (Drawing/Source:
L.Todd/USGS)

FIG 67. Typical Section, Hamburg Bridge

This section shows the relationship of building, road and green space along the Eight
Mile River at Hamburg Bridge. Houses line the narrow road, on the opposite side of
the river bank. Most of the land along the water’s edge is undeveloped and serves as
common green space for the community. (Drawing/Source: L.Todd/USGS)

FIG 68. Hamburg Bridge Over Eightmile River, pre-1936
The former stone and wood structure of the old Hamburg bridge. (Courtesy: Lyme
Public Hall Archives)

FIG 69. Hamburg Bridge Over Eightmile River, 2004
Replacement concrete bridge built by the Army Corps of Engineers in the late 1930s
after the hurrricane of 1936. (Photo: L.Todd)

FIG 70. Old Hamburg Road, Hamburg Bridge Historic District
The narrow road and building setbacks are characteristic of the pattern of develop-
ment in the Hamburg Bridge Historic District. (Photo: L.Todd)

FIG 71. Eight Mile River, Hamburg Bridge Historic District
Today the Eight Mile River is mostly used for recreation. (Photo: L.Todd)

FIG 72. Millington Green Study Area

FIG 73. Millington Green Historic District
The area shown in pink is currently the historic district listed in the National Register
of Historic Places. (Source: L.Todd/USGS)
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FIG 74. Settlement Along Wall Street
View of old foundations and stone walls from past settlement along Wall Street.
(Photo: L.Todd)

FIG 75. Remnants of Past Agricultural Use, Wall Street
An old pickup truck sits abandoned just off Wall Street. (Photo: L.Todd)

FIG 76. Diagram of Circulation c. 1934. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 77. Diagram of Forest Cover c. 1934
At this time, approximately 40% of the study area remained non-forested. (Drawing/
Source: L.Todd/UConn MAGIC)

FIG 78. Diagram of Circulation c. 1995
The road pattern has remained virtually unchanged, with the exception of Wall Street
becoming a trail with limited public access. (Drawing/Source: L.Todd/UConn MAGIC)

FIG 79. Diagram of Forest Cover c. 1995
Approximately 10% of the study area remains non-forested. (Drawing/Source:
L.Todd/UConn MAGIC)

FIG 80. wall Street, Millington, 2004

What was once the busiest commercial route in Millington has become an aban-
doned, overgrown trail in the woods. Access to the trail is through the driveway and
backyard of the Daniel Bulkley House. (Photo: L.Todd)

FIG 81. Daniel Bulkley House, 1792

This clapboard house is an example of a historic home built on the north side of
Millington Green. Note, Wall Street is located to the right of the house, and access to
the trail is behind the house through the backyard. (Photo: L.Todd)

FIG 82. 10th District Schoolhouse, c. 1854. (Photo: L.Todd)

FIG 83. Millington Green, East Haddam c. 1958

Note the openess of the landscape around Millington Green, especially shaded
quality of the Green in the foreground, and openess of the agricultural land behind
the Congregational meetinghouse that burned in 1971. (Source: Huka, Elisabeth.
1958. “The Changing Geography of an Old New England Town, East Haddam,
Connecticut.” A Thesis, submitted to the Faculty of Clark University, Worcester,
Massachusetts)

FIG 84. Site of Former Congregational Meetinghouse, 2004
The site of the former Congregational meetinghouse has been maintained as an
open green space. (Photo: L.Todd)
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FIG 85. Millington Green, East Haddam, 2004
Today the Green contains a small shrub-sized planting in the center, some signage,
a flagpole, and a bench. (Photo: L.Todd)

FIG 86. Congregational Meetinghouse, c. 1940s

This unknown artist’s painting of the Millington Congregational meetinghouse shows
the openess of the surrounding agricultural landscape. (Courtesy: Millington Green
resident)

FIG 87. Figure Ground Diagram, Millington Green

This diagram shows the triangular parcel of land, around which the historic settle-
ment patterns of Millington radiated. The green occupies a long triangular piece of
land, which results in an awkward set of intersections, and a largely unused green
space at the center of this now small community. (Drawing/Source: L.Todd/USGS)

PART THREE: INTEGRITY AND SIGNIFICANCE OF THE LANDSCAPE

FIG 88. The Eightmile River Watershed. (Courtesy: NPS)

FIG 89. New Development Within the Eightmile River Watershed. (Courtesy:
NPS)

AFTERWORD

FIG 90. Sensitive Natural Resource Areas

Zoning procedures such as Transfer of Development Rights can allow towns to steer
development pressure away from sensitive natural resource areas such as wetlands.
(Courtesy: NPS)

FIG 91. Historic Overlay District Zoning Bylaw

Revising zoning regulations in order to establish or modify a historic overlay district
can help control the type of development that occurs, as well as provide manage-
ment guidelines for current residents living within the district. (Courtesy: NPS)
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EXECUTIVE SUMMARY

The Eightmile River watershed is a relatively undeveloped drainage basin that occupies 62.4 mi?
of hilly, mostly forested terrain in southeastern Connecticut. In 2004, the author was
commissioned by the Eightmile River Wild and Scenic Study Committee to: 1) assess the
biodiversity values and significance of the Eightmile River watershed, especially with respect to
imperiled plants and animals; 2) identify and document those physical, biological, and ecological
elements that make the watershed exemplary and unique as an intact, functioning watershed
ecosystem; 3) create maps depicting unique species and natural community/habitat resources; 4)
identify and document anadromous and resident fish species; and 5) develop a set of
management recommendations for the watershed. This study was commissioned in support of an
anticipated application for Federal Wild & Scenic River designation for the entire watershed.
The author, whose primary area of expertise and background is botany and classification of
vegetation and natural communities, has researched existing information relevant to the
biodiversity of the watershed, and presents it in this report.

The Eightmile River is a tributary to the lower Connecticut River. The confluence of the two
rivers is approximately 8 miles from the mouth of the larger river at Long Island Sound (whence
the Eightmile River reportedly gets its name), and the entire watershed is within ~18 miles of
Long Island Sound. At the point of confluence, the Connecticut River and the downstream-most
2.4+ miles of the Eightmile River are tidal with halinities close the boundary between freshwater
(< 0.5 ppt) and oligohaline (0.5-5.0 ppt). Most of this tidal section the Eightmile River is a
relatively long, narrow, shallow embayment of the Connecticut River known as Hamburg Cove.
The Connecticut River is doubtless a dominant influence on ambient water levels and water
chemistry of Hamburg Cove, except perhaps when the Eightmile River is in flood, and then for
relatively short periods. However, the Eightmile River, by way of these relatively short periods
of intense floods, is believed to be a prime factor resulting in the dominance of coarse sediments
in Hamburg Cove, which in turn is a critical factor in the occurrence of species and communities
of high biodiversity significance.

Beyond the tidally influenced sections, the Eightmile River and its major tributaries are clear,
picturesque streams with long, mostly medium-high gradient, mostly forested sections
punctuated by occasional small impoundments (man- and beaver-made) and occasional low-
gradient shrub-swampy or marshy sections. The landscape of the watershed may be
characterized overall as one of rolling, more or less irregular, low hills and ridges separated by
numerous small, narrow drainage corridors and hollows, and in places broader valleys and
basins. Ambient hill-top elevations gradually decrease across the watershed from 500-650 ft at
the north end to 300-400 ft at the southern end. However, beyond these generalizations, there is
considerable landscape-level geomorphologic variation within the watershed, and several
geologic and geomorphologic features of the watershed have recognized as exceptional in

Moorhead, page 5 of 138

Eightmile Watershed Management Plan 12/2005



various contexts. Among these features are an exceptional number of different bedrock types
(Lundgren 1966), and the occurrence of a series of strike ridges whose east-west orientation is
unique, in New England, to a small area in southeast Connecticut that includes the Eightmile
watershed.

As the first step in the assessment of the biodiversity significance of the Eightmile River
watershed, an inventory was completed of rare plants and wildlife known or believed to be
extant in the watershed. This inventory drew in largest part on existing information, but it was
also augmented by limited primary field survey by the author, focusing mainly on rare plants and
natural communities. Important sources of existing information included the Connecticut Dept.
of Environmental Protection’s (CT-DEP) Wildlife and Fisheries Divisions, the CT-DEP Natural
Diversity Data Base (NDDB, i.e., the state natural heritage program), scientists from area
universities and other institutions, local naturalists, and a variety of published studies. Rare
plants and wildlife were defined as species listed as “Endangered”, “Threatened”, or “Special
Concern” under Connecticut’s Endangered Species Act, species listed as “important”, “very
important”, or “most important” in Connecticut’s Comprehensive Wildlife Management
Strategy, and other species identified as being of special conservation concern by other
organizations, such as ICUN and the New England Wildflower Society. A total of 160 such
species, referred to in this report as “at risk” species, are either known to be currently extant in
the watershed, or documented recently enough (i.e., within the last 25 years) to suspect they are
extant. This list is comprised of 37 vascular plants, 6 amphibians, 77 bird species, 11 fish
species, 10 invertebrate species, 6 reptiles and turtles, and 13 mammals. The watershed hosts 5
globally rare species: two plants, Bidens eatonii Eaton’s Beggar’s-ticks (G2) and Eriocaulon
parkeri Parker’s Pipewort (G3), and three insects, Callophrys irus Frosted Elfin (G3, a
butterfly), Gomphus ventricosus Skillet Clubtail (G3, a dragonfly), and Enallagma minusculum
Little Bluet (G3G4, a damselfly). Also, the watershed is a breeding season and winter foraging
area for one species listed as Threatened under the U. S. Endangered Species Act: the Bald
Eagle. The Eightmile River watershed is the New England regional stronghold for two
regionally rare plants, Scutellaria integrifolia Hyssop Skullcap and Aristolochia serpentaria
Virginia Snakeroot, and the Connecticut stronghold for a third regionally rare plant, Xyris
smalliana Small’s Yellow-eyed Grass.

The biodiversity significance of the Eightmile River watershed was evaluated in two contexts:
state and regional (with “regional” defined as New England) and using two measures of species
rarity, state and global. Biodiversity significance may be defined in many ways, but for the
purposes of this analysis, the number of extant rare species was considered to be a surrogate for
high biodiversity significance. This approach was used because it is generally accepted that high
densities of rare species are, more often than not, the “icing on the cake”, i.e., rare species most
often occur in places that have unusually high species (and natural community) richness. Using
data compiled by NatureServe and originating with the six New England state natural heritage
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programs, the Eightmile River watershed was compared to all other watersheds in New England,
in terms of extant globally rare species (species ranked G1-G3 by NatureServe) and extant state-
rarest species (species ranked S1-S2 by local heritage programs). Comparing numbers of extant
rare species per unit area of watershed (“extant” being defined as having been observed within
the last 25 years), the Eightmile River watershed ranks very high in both state and regional
contexts. Due to differences between watershed/drainage basin classification systems at the state
and federal level, a direct comparison was not possible. But a direct comparison of the two
component HUC12 basins that comprise the Eightmile River watershed, the Eightmile River
[mainstem] basin and the East Branch Eightmile River basin, was possible, and the two HUC12
basins rank in the 98" and 90™ percentile, respectively, of the 1,931 HUC12 basins in New
England in terms of total extant globally rare species per unit area, and in the 95" and 89"
percentile, respectively, in terms of total extant combined state-rare and globally rare species per
unit area.

The Eightmile River watershed’s biodiversity significance in a state context was evaluated with
the assistance of the Connecticut Department of Environmental Protection’s Natural Diversity
Data Base (CT-DEP-NDDB), which is the state’s natural heritage program. A direct comparison
to Connecticut’s other regional basins was possible, and for this comparison rare species were
defined as all species listed as Endangered, Threatened, or Special Concern under the
Connecticut’s Endangered Species Act (this includes all globally rare species as well), as well as
any other species assigned a state conservation status rank of S2S3 or lower. In this comparison,
the Eightmile watershed, with 49 extant state-rare species (0.7853 spp/mi?), exceeds all but four
of Connecticut’s regional drainage basins, in terms of extant state-rare species per unit area. The
four basins that exceed the Eightmile (the Wood, Tenmile, Hollenbeck, and Blackberry River
basins) are in the two subregions of New England that have the highest numbers of extant rare
species in New England: northwestern Connecticut and vicinity, and southwestern Rhode Island
and vicinity.

That the Eightmile hosts a relatively high number of extant globally and state-rare species is a
function largely of the existence in the watershed of intact special habitats/natural communities.
As a general rule, the rarest species in any landscape are habitat specialists that are rare because
their specialized habitats are rare. This certainly holds true for the Eightmile watershed, and the
majority of its globally and state-rare species and other uncommon species are associated with
special habitats and natural communities that cover relatively small portions of the watershed,
such as freshwater and oligohaline intertidal habitats, medium fens, sandy and peaty shorelines
of natural sandy-bottomed lakes, acidic and sweet seasonally wet meadows, acidic cliffs, rocky
outcrops of interbedded amphibolite and marble, dry grasslands, xeric sand barrens, and Atlantic
White Cedar swamps. Also, the majority (but not all) of rare and uncommon species hosted by
the watershed are associated with non-forested habitats, some of which are naturally open (such
as medium fens and intertidal sand-gravel flats), but many of which are open- or semi-open-
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canopy habitats due to past or on-going manipulation by man.

An exceptional biodiversity feature of the Eightmile River watershed is the association of a
high-profile “at risk” bird species, the Cerulean Warbler (Dendroica cerulea), with a forest
habitat type, or complex of types, that is not itself rare, but occurs on an unusually large scale in
the watershed. This neotropical migrant is not yet globally rare, but is in a rangewide decline
that is believed to be due to fragmentation of large mature forest stands. The Eightmile
watershed, throughout much of which the Cerulean Warbler breeds, comprises the greatest part
of a regional stronghold for this species. This warbler is considered one of the most area-
sensitive bird species (i.e., large unbroken mature forest blocks are required to support robust
breeding populations), and it is believed that the Eightmile watershed’s robust breeding
population is related to the size and types of its forest blocks in juxtaposition with the
watershed’s near-coastal geographic position, and resulting relatively mild climate (the center of
the Cerulean Warbler’s breeding range is the central Appalachians — it is reaching its northern
range limit in New England). Thus, the existence of a large breeding population of Cerulean
Warblers is evidence that the Eightmile River watershed has a unique combination of forest size,
type, and geographic position.

This study approached the evaluation of river and watershed ecosystem quality by looking for
indicators (biological, ecological, and physical) of ecosystem and habitat intactness and
functioning. The above-mentioned Cerulean Warbler is one such biological indicator. Other
important biological indicators identified were vernal-pool-dependant amphibians, such as
Spotted Salamander and Wood Frog. Both species require a landscape with two habitat
elements juxtaposed: sufficient densities of undegraded vernal pool habitat for breeding sites,
and large, unfragmented accessible upland forest habitat for adult foraging. Both species are
found throughout the Eightmile watershed, and populations are evidently very robust in many
places. These robust populations are evidence of intact and functioning complex of habitat

types.

Another important biological indicator in the watershed is stream macrobenthos (i.e., the
communities of invertebrates that dwell on the bottoms of streams). The CT-DEP has sampled
the Eightmile River and East Branch Eightmile River, and have concluded, based on the
macrobenthic species assemblage present, that the Eightmile [mainstem] is essentially pristine,
while the East Branch Eightmile River ranks in the upper half of sampling sites statewide, in
terms of water and habitat quality.

Several landscape level indicators of habitat intactness were assessed and used to compare the
Eightmile River watershed to other watersheds in a Connecticut context. These parameters were
road miles/unit area of watershed (using GIS data from the CT-DEP’s Environmental and
Geographic Information Center), the proportion of a watershed that is occupied by large roadless
blocks (using a coverage developed by The Nature Conservancy), the total forested proportion of
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the watershed, and the percent developed area of the watershed (using a land use coverage
developed by University of Connecticut Center for Land Use Education and Research from 2002
satellite imagery). The Eightmile watershed, with 2.65 road miles/square mile of watershed, has
the third lowest road miles/mi? of the 44 regional watersheds in CT (range: 1.57 to 16.5 road
mi/mi®). The Eightmile watershed ranks 2" from the top in terms of percentage of watershed
occupied by roadless blocks of 1000 ac or greater (72.2% for the Eightmile watershed). Only
two of Connecticut’s 44 regional watersheds have a greater percentage of forested area than the
Eightmile watershed. Of special note, in light of the above-discussed hypothesis regarding the
large breeding population of Cerulean Warblers centered in the Eightmile watershed, is that it
exceeds all other near-coastal Connecticut watersheds in percentage forested area, by 9 to 81
percentage points. Finally, the Eightmile watershed, with 6.74% developed land, has a lower
percentage of developed area than all except four of Connecticut’s 44 regional watersheds, and a
lower percentage of developed land than all 15 other near-coastal watersheds. For all four
landscape level parameters, the Eightmile watershed is either comparable to, or is exceeded only
by, the four above-mentioned Connecticut watersheds that have the highest numbers of extant
rare species in New England (the Wood, Tenmile, Hollenbeck, and Blackberry River basins).

In summary, the Eightmile River watershed ranks very high in a state and regional context in
terms of biodiversity values and biodiversity significance. This is indicated by a high number of
species identified as “at risk” by various conservation organizations, and it is indicated by the
relatively high numbers of the subset of “at risk” species that are classified as globally rare and
state-rare, compared with all other watersheds in Connecticut and New England. It is a unique
regional stronghold for several specific rare/at risk species. In addition, in terms of a number
other parameters that are indicators of ecosystem integrity, intactness, and function, the
Eightmile watershed is comparable to, or exceeded only by, a few watersheds in southern New
England that have the largest concentrations of extant rare species in all of New England.
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l. INTRODUCTION

The Eightmile River watershed is a relatively undeveloped drainage basin that occupies 62.4 mi?
of hilly, mostly forested terrain in southeastern Connecticut. In 2004, this assessment of the
biodiversity values and significance of the Eightmile River watershed was commissioned by the
Eightmile River Wild and Scenic Study Committee, in support of a plan to seek Federal Wild
and Scenic River designation for the entire watershed. The author, whose primary area of
expertise and background is botany and classification of vegetation and natural communities, has
researched existing information relevant to the biodiversity of the watershed, and has presented it
in this report.

1. DESCRIPTION OF THE STUDY AREA

The Eightmile River watershed, as addressed in this report, occupies approximately 62.4 mi? in
southeastern Connecticut (see location map in Figure 1). The long axis of the watershed is
roughly north-south: it is about 12.6 mi long by 7.5 mi wide at its widest point in east-west
dimension. The watershed straddles the border between New London county and Middlesex
County, and occupies parts of five towns: Lyme, East Haddam, Colchester, Salem, and East
Lyme. The watershed straddles an east-west-running boundary between two “ecoregions”, as
they have been defined by The Nature Conservancy (The Nature Conservancy 2001). The
northern-most 90% of the watershed lies in the Lower New England/Northern Piedmont
Ecoregion, while the southern-most 10% is in the North Atlantic Coast Ecoregion.

The Eightmile River is a tributary from the east to the Connecticut River, which is tidal in this
area. The downstream end of the watershed is considered to be at the mouth of Hamburg Cove in
Lyme, which is nearly 8 miles upstream from the mouth of the Connecticut River. Measured
from the mouth of Hamburg Cove, the downstream-most 2.4+ miles of the Eightmile River are
tidally influenced. The halinity regime of this tidal reach of the Eightmile River is either
completely fresh, or perhaps varies seasonally to oligohaline, especially toward the mouth of the
cove. Hamburg Cove is essentially a freshwater tidal embayment of the Connecticut River that
extends 2.2+ miles upstream to the point where the Eightmile River’s downstream flow is
dominant between high tides. The river is tidal for another 0.2+ miles above this point, but this
section clearly has stream character rather than that of an embayment. Above the head of tide,
the distance in stream-miles to the head of the watershed’s most distant perennial headwater is
about 14.6 miles. The entire watershed is within 18+ miles of the coast (i.e., the north shore of
Long Island Sound).

Above the tidally influenced sections, the Eightmile River and its major tributaries are clear,
picturesque streams with long, mostly medium-high gradient stretches through mostly deciduous
forested terrain. Forested sections of the Eightmile River and its major tributaries are punctuated
by occasional small impoundments (man- and beaver-made), occasional swampy or marshy
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sections. In overview, the landscape of the watershed may be characterized as one of rolling low
hills, ridges, and lines of hills that are separated by numerous small, narrow drainage corridors
and hollows, and in places broader valleys and basins. Ambient hill-top elevations gradually
decrease across the watershed from 500-650 ft at the north end to 300-400 ft at the southern end.
However, beyond these generalizations, there is considerable landscape-level geomorphologic
variation within the watershed, and several bedrock-geologic and geomorphologic features of the
watershed have recognized as exceptional in various contexts. Among these features are an
exceptional number of different bedrock types (Lundgren 1966), and the occurrence of a series
of strike ridges whose east-west orientation is unique, in New England, to small area in southeast
Connecticut that includes the Eightmile watershed.

An overview map of major habitat types of the Eightmile River watershed is presented in Figure
2. This major habitat coverage was derived from a more detailed, finer resolution
vegetation/habitat coveraged synthesized by the author during this investigation. This finer
resolution vegetation/habitat map is presented in Figures 4 and 5. The area and relative
percentage of the watershed occupied by each vegetation/habitat unit is found in Table 1.

Based on the author’s analysis, approximately 17% of the watershed may be classified as
wetland, and ~83% as non-wetland.

The most abundant physiognomic vegetation type in the Eightmile River watershed is forest,
which occupies ~75.5% of the watershed (unless otherwise noted, this percentage and those that
follow are derived from the author’s vegetation/habitat map). Most of this forest is deciduous
forest (~73% of the watershed), while only a very small portion is evergreen and mixed
evergreen-deciduous forest (slightly more than 2% of the watershed). Eastern Hemlock (Tsuga
canadensis) is the dominant evergreen component in most of this portion of the watershed. In
spite of its small cumulative area, this evergreen and mixed evergreen-deciduous forest portion is
a significant ecological element of the watershed, because two-thirds of it occurs in a single
complex of more nearly 600 acres, along the Eightmile River [mainstem] in the Devil’s Hopyard
— Burnham Brook area.

The entire watershed has been assigned to the Central Hardwoods-Hemlock forest, sensu
Westveld et al. (Westveld et al. 1956; Dowhan 1976), in which oaks and low heaths dominate
dry sites, oaks and hickories are dominant forest trees on dry-mesic sites, and Sugar Maple (Acer
saccharum) and Tuliptree (Liriodendron tulipifera) and are dominant forest tree species on
mesic sites of higher fertility (Dowhan 1976). According to a map of forest dominance types in
the watershed, based on Landsat satellite imagery from 1988, 1990, and 1992 (Bonneau 1997),
two dominance types comprise 81% of the total forested area of the watershed: Oak-Hickory
(54%) and Mixed Deciduous (27%). According to this mapping, the matrix forest of the
watershed is made up of a mosaic of these two forest types, and seven other dominance types,
occurring as many small islands in the matrix and each having cumulative areal percentages
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ranging from <1% to 6%, make up the remaining 19% of the watershed’s forests: Oak/Pine, Red
Maple, Hemlock, Birch, Tulip Poplar, Oak/Mountain Laurel, and Pine. The author has not
conducted a rigorous ground-truthing of this forest type mapping, but his field work and aerial
photo analyses have confirmed, at least, that these forest dominance types exist in the watershed,
and that the cumulative area hierarchy of the two major types versus the seven minor types,
collectively, is essentially correct. In addition to the dominance types recognized , the author
has identified, though his field work, a number of other major and minor forest dominance types
that occur in the watershed, such as Oak (with little or no Hickory), Hickory (with little or no
oak), Beech, Sugar Maple-White Ash, Atlantic White Cedar, Oak-Hemlock (to name only a
few). It appears that, of these additional dominance types not recognized in the Landsat-derived
mapping, the deciduous types have most often been found in areas mapped as Oak-Hickory and
Mixed Deciduous, while the evergreen and mixed evergreen-deciduous types occur in areas
mapped as Hemlock, Oak/Pine, Pine, or Oak/Mountain Laurel. Thus, based on the author’s
work, it appears that Oak-Hickory and Mixed Deciduous forests are indeed major forest
dominance types in the watershed, but that other types collectively make up a greater proportion
of the forests in the watershed than is presented in the Landsat-derived mapping.

The Eightmile River watershed’s forests may also be viewed as an assemblage of floristic
alliances, associations, and subassociations/communities, sensu the International Vegetation
Classification (Grossman et al. 1998) and the complementary Vegetation Classification for
Connecticut (Metzler and Barrett 2006). The watershed vegetation has not yet been classified
and mapped using these classification schemes, but based on the author’s recent field work, it
has been possible to identify the major forest associations occur in the watershed. The
watershed’s non-wetland forested matrix is primarily a complex mosaic of the following three
associations: Northern red oak / Flowering dogwood (Quercus rubra / Cornus florida) forests,
Northern red oak - Black oak - Chestnut oak (Quercus rubra - Quercus velutina - Quercus
prinus) forests, and Sugar maple — White ash — American basswood (Acer saccharum — Fraxinus
americana - Tilia americana) forests. The first two associations together almost certainly
occupy more area the third association, but their importance relative to each other is hard to
estimate. The watershed’s forested wetlands, which comprise 15% of the watershed’s total
forested area, appear to be primarily made up of three associations: Red maple / Skunk cabbage
(Acer rubrum / Symplocarpus foetidus) seasonally flooded forests, Red maple / Highbush
blueberry (Acer rubrum / Vaccinium corymbosum) seasonally flooded forests, and Red maple —
Pin oak (Acer rubrum - Quercus palustris) seasonally flooded forests. The first two associations
together comprise the greatest portion of the watershed’s wetland forests. The last association,
which comprises only 4% of the watershed’s forest wetlands, has disproportionately high
biodiversity significance, because this unit is where forested vernal pools fit in this classification.
Also known to occur in the watershed, and possibly occupying a significant area, is a seventh
association that straddles the boundary between wetland and non-wetland forests: the Northern
red oak — Yellow birch (Quercus rubra - Betula alleghaniensis) forests association.
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About 15% of the forested portion of the watershed, or ~11% of the total watershed area and
~65% of the total wetland area in the watershed, is forested wetland. All except a small portion
of this is deciduous forested basin and seepage swamp in which Red Maple (Acer rubrum) is the
dominant, or a co-dmominant, tree species. Trees commonly co-occurring in wetlands with Red
Maple are Yellow Birch (Betula alleghaniensis), Black Gum (Nyssa sylvatica), Swamp White
Oak (Quercus bicolor), and Pin Oak (Quercus palustris). In the small proportion of evergreen
and mixed deciduous forested wetlands that occur in the watershed, Eastern Hemlock (Tsuga
canadensis), White Pine (Pinus strobus) are the most prevalent co-dominant species, but a few
places, all in the vicinity of Cedar Lake, Atlantic White Cedar (Chamaecyparis thyoides) is
dominant or co-dominant.
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The 24.5% of the watershed that is not forested is comprised of non-forested wetlands (~6%),
open and semi-open upland habitats (~7%), mesic to seasonally wet open and semi-open habitats
(~3%), developed areas and roads (~9%).

Two thirds of the non-forested wetland portion of the watershed is divided nearly equally
between of two classes of wetlands: open water habitats and deciduous forest/scrub-shrub
wetlands. Open water habitats occupy, which include natural and man-made lakes and ponds,
man-made and beaver-made impoundments, and tidal open water, occupy about 800 ac (12% of
the watershed’s wetlands area and 2% of the total watershed area). More than half of the total
open water of is comprised of the five largest water bodies in the watershed: fresh to oligohaline
tidal Hamburg Cove (170 ac), Lake Hayward [formerly known as Shaw Lake] (175 ac), Uncus
Pond [formerly known as Hog Pond] (75 ac), Norwich Pond (30 ac), and Cedar Lake (25 ac).
The latter four water bodies are the four largest lakes/ponds in the watershed, and also are all
natural (though Lake Hayward is dammed and has been raised above its original level).

Deciduous forest/scrub-shrub wetlands, which comprise 13% of the total wetlands area and 2%
of the total watershed area, are deciduous-shrub-dominated wetlands that also have open stands
of deciduous trees with cumulative tree canopy coverage in the range of 30-60%. This wetland
class has been subdivided on the basis of hydrologic regime. About 28% of the wetland area
mapped as deciduous forest/scrub-shrub has been classified as “seasonally flooded/exposed”,
while ~69% has been classified as “seasonally flooded”, and the remaining 3% have been
assigned several other hydrologic regimes. Seasonally flooded/exposed wetlands are those that
have been identified as potential and/or field-verified breeding sites for vernal pool indicator
species.

The remaining 10% of non-forested wetland area in the watershed is comprised of a great
number of wetland types, which are presented in Figures 4 and 5 and Table 1. Much of this
diversity of wetland type can be attributed to past and current activities of humans and beaver in
the watershed.

Approximately 10% of the watershed is occupied by open (i.e., without trees) and semi-open
(i.e., having trees but with less than ~60% cumulative tree canopy coverage) upland habitats and
mesic to seasonally wet habitats (this latter category occurs on non-hydric soils with a seasonally
high water table). These include a great variety of grasslands, variously dense to sparse
evergreen, deciduous, and deciduous shrublands, evergreen, deciduous, and mixed woodlands
and savannas (i.e., sparse woodlands), xeric sand barrens, and xeric rocky outcrop communities.
Of the nearly 4000 ac of open and semi-open non-wetland habitats in the watershed only a few
acres, at most, occupied by a portion of the xeric rocky outcrop communities, can be said to be
occurring in an unforested state “naturally” (i.e., in the absence of past or current human
disturbance/manipulation). Virtually all of the open and semi-open habitats non-wetland habitats
in the watershed are unforested because of human disturbance/manipulations of the land and/or
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vegetation, either on-going or in the recent past. Among the most important of these
disturbances/manipulations are those associated with agriculture and animal husbandry, such as
raising of row crops, grazing, and hay production, timber harvest and silvicultural treatments,
highway and electrical transmission right-of-way management, sand and gravel mining, and
wildlife habitat management practices. A small portion of open and semi-open habitat, all in
Nehantic State Forest, is being maintained by prescribed burning by the CT-DEP Forestry
Division (Gluck pers. comm.).

The town of Salem, in the northeast part of the watershed, is a concentration area in the
Eightmile River watershed for open and semi-open habitats, and within Salem, the Salem Valley
area, transected by the East Branch Eightmile River, is a concentration of open and semi-open
habitats.

Grasslands occupy nearly 1600 ac, or ~4%, of the watershed, and they comprise largest single
type (36%) of the non-wetland open and semi-open habitats class. In the Eightmile River
watershed vegetation/habitat map, total grasslands are subdivided into “mesic to seasonally wet
grassland”, which occur on non-hydric soils with a seasonally high water table, and “grassland”,
which occur on well-drained soils with moisture regimes that range from mesic to dry to xeric.
The cumulative area ratio of “mesic to seasonally wet grassland” to “grassland” is 40:60. Both
units are considered non-wetland types, but soils data from the National Soil Information System
(USDA-NRCS 2003) and the author’s field observations indicate that a portion of the “mesic to
seasonally wet grasslands” unit is on hydric/wetland soils. Also, “hidden” in both grassland
units, as depicted in the vegetation/habitat map, is some amount of herbaceous habitat in which
non-grasses, such as forbs, such as goldenrod (Solidago spp.), or sedges (Carex spp., Scirpus
spp., etc.), comprise the dominant vegetation, rather than grasses. More than 50% of the
watershed’s grassland area is concentrated in the town of Salem, and almost half of Salem’s
grassland area is concentrated in the Salem Valley area, along the East Branch Eightmile River.

The watershed’s grasslands are comprised of several floristic types. All are either currently
managed, or have been managed until very recently, to prevent succession to shrubland,
woodland, and forest. The most abundant types of grassland in the watershed are hayfield and
pasture, which are dominated by introduced cool-season grasses. However, a substantial portion
of the watershed’s grasslands, especially those on dry to xeric sandy soils, are dominated by
native warm-season grasses. Little Bluestem (Schizachyrium scoparium) is the most widespread
and most abundant of these, while Big Bluestem (Andropogon gerardii) and Indian Grass
(Sorghastrum nutans) are somewhat less widespread, and much more restricted, as dominant
species, to seasonally wet sandy floodplain and deep till soils. Both the “short-grass prairie”
(Little Bluestem dominant) and the “tall-grass prairie” (Big Bluestem dominant) types of
grassland occur “naturally” in the watershed, in the sense that no one planted and cultivated the
native warm-season grasses (though disturbance by man was and is required to maintain open
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conditions and prevent invasion by woody species and succession). These warm-season
grasslands have developed spontaneously on sites formerly managed more intensively as
hayfields, pasture, crop fields, and on sites of sand and gravel extraction or filling.

The bulk of the balance of the open and semi-open non-wetland habitat class is comprised of a
great variety of early successional types, the greatest portion of which represents various stages
of “old field succession”. Lesser but significant portions represent post-logging succession,
succession in abandoned sand-and-gravel mines, and succession in the corridor of an unfinished
limited access highway segment. Another significant portion may be said to represent “arrested”
stages succession. These are habitats such as scrub in electrical transmission rights-of-way,
fields with open stands of trees and/or shrubs, woodland and/or scrubby habitat that is
periodically burned, and other habitats that are managed to prevent further succession.

The 9% of the watershed that is classified as developed land is comprised predominantly of
single-family residential development (6.8%), followed by roads (1.3%), and less than 1%
combined industrial, commercial, public, and municipal development. Development is
concentrated in certain areas: Lake Hayward and vicinity, the Rte. 85 corridor in Salem, and
Hamburg Cove and vicinity.

As of May 2005, approximately 11,000 acres, or 28% of the watershed, was protected by
conservation ownership or easement, based on recent research by The Nature Conservancy
(Geisler and Frohling 2005). Nearly % of this protected land is state-owned State Forest, State
Park, and other types of conservation land. The remainder is protected by ownership, or
conservation easements held by, local land trusts, The Nature Conservancy, towns and other
entities.
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Figure 1. Location Map for Eightmile River watershed, New London and Middlesex Counties,
Connecticut, USA.
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Figure 3. Eightmile River watershed, in relation to federal HUC10 (regional) and HUC12
(subregional) drainage basin classifications.
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The Eightmile River watershed, as addressed in this report, does not occupy the same
hierarchical levels in state versus federal (i.e., USDA-NRCS) drainage basin classification
schemes (SEE Figure 1). According to the Connecticut Department of Environmental Protection
(CT-DEP), the watershed is a naturally defined drainage basin at the regional hierarchic level,
and it is comprised of 4 subregional basins: Eightmile River [main stem] (31.5 sq mi), East
Branch Eightmile River (16.4 sq mi), Beaver Brook (8.3 sq mi), and Harris Brook (6.2 sq mi).
By the USDA-NRCS scheme, the Eightmile River watershed (as considered herein) is not
recognized as a discrete unit at either the regional or subregional basin level: it is comprised of
two subregional (HUC12 level) basins, the Eightmile River (HUC12 code 010802050905 =
Eightmile River + Beaver Brook above) and the East Branch Eightmile River (HUC12 code
010802050903 = East Branch Eightmile River + Harris Brook above). At the next USDA-NRCS
level up, regional basins (HUC10 level), the Eightmile River watershed is combined with several
other nearby watersheds on both sides of the Connecticut River to make up the HUC10-level
regional “Connecticut River - Salmon River to mouth” basin. This disparity between the state
and federal organization of drainage basins is highlighted here to avoid possible confusion (i.e.,
the Eightmile River [state-regional basin] # Eightmile River [federal subregional basin]), and to
preface some of the complexities involved in analyses of the Eightmile River watershed in a
regional context.
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Figure 4. Vegetation/Habitat Map of the Eightmile River Watershed (map legend in next
figure) legend
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semipermanently flooded emergent herbaceous

semipermanently flooded emergent herbaceous, beaver-influenced
semipermanently flooded emergent herbaceous/aquatic bed
semipermanently flooded emergent herbaceous/aquatic bed, beaver-influenced
semipermanently flooded emergent herbaceous/floating- eaved aquatic bed

semipermanently flooded emergent herbaceous/floating- eaved aquatic bed, beaver-influenced

semipermanently flooded emergent herb 1 water, b ced
semipermanently flooded scrub-shrub

semipermanently flooded scrub-shrub/aquatic bed

semipermanently flooded scrub-shrub/aquatic bed, beaver-influenced
semipermanently flooded scrub-shrub/emergent herbaceous

semipermanently flooded scrub-shrub/emergent herbaceous, beaver-influenced

semipermanently flooded scrub-shrub/floating-leaved aquatic bed, beaver-influenced

shrubby grassland

sparse forby juniper shrubland

sparse grassy juniper shrubland

temporarily flooded deciduous high floodplain forest
temporarily flooded deciduous low floodplain forest

temporarily flooded deciduous low gent Il
temporarily flooded deciduous low floodplain forest/scrub-shrub
temporarily flooded emergent herbaceous

temporarily flooded grassland

temporarily flooded grassy mixed juniper-deciduous woodland
temporarily flooded high floodplain scrub

temporarily flooded low floodplain emergent herbaceous
temporarily flooded mixed evergreen-deciduous forest
temporarily flooded mixed hemlock-deciduous forest
temporarily flooded scrubby grassland

temporarily flooded unclassified open and semi-open habitat
temporarily ally saturated

turf, playing field

unclassified

unclassified open and semi-open habitat

upper perennial stream

xeric mixed evergreen-deciduous scrubby woodland on rocky outcrop

Figure 5. Legend for Vegetation/Habitat Map of the Eightmile River Watershed (SEE
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previous Figure).

Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending

cumulative area in the watershed.

Vegetation/Habitat Map unit

dry to mesic deciduous forest

mesic deciduous forest

mesic to seasonally wet deciduous forest
seasonally flooded deciduous forest

residential development

oak/mountain laurel forest

dry deciduous forest

grassland

mesic to seasonally wet grassland

seasonally flooded deciduous forest/scrub-shrub

dry to mesic mixed hemlock-deciduous forest (post hemlock
decline)

road

lake/open water

unclassified open and semi-open habitat

seasonally flooded/exposed deciduous forest

seasonally flooded/exposed deciduous forest/scrub-shrub
scrubby deciduous woodland

pond

commercial development

seasonally flooded scrub-shrub/emergent herbaceous

freshwater-oligohaline tidal permanent open water/vascular
aquatic bed

pine-oak/mountain laurel forest

mixed evergreen-deciduous-scrubby sand barren
golf course

sand/gravel mine - active

mesic to seasonally wet unclassified open and semi-open habitat
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Cumulative
acres in
watershed

11,181.6
5,447.8
5,329.3
4,012.1
2,709.6
1,725.2
1,076.3
898.9
673.1
604.7

569.7

539.0
344.5
300.0
248.9
246.7
230.7
196.6
186.0
143.9

142.1

134.6
127.1
119.7
118.3
116.9
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Cumulative % of
total watershed
area

27.98024%
13.63218%
13.33565%
10.03974%
6.78033%
4.31717%
2.69329%
2.24938%
1.68422%
1.51309%

1.42561%

1.34886%
0.86211%
0.75061%
0.62273%
0.61723%
0.57724%
0.49204%
0.46555%
0.36010%

0.35564%

0.33675%
0.31809%
0.29950%
0.29593%
0.29257%



Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending
cumulative area in the watershed.

Cumulative  Cumulative % of
Vegetation/Habitat Map unit acres in total watershed
watershed area

grassy mixed juniper-deciduous woodland 104.0 0.26022%

semipermanently flooded scrub-shrub/emergent herbaceous,

beaver-influenced 101.9 0.25496%
seasonally flooded scrub-shrub 95.9 0.23993%
unclassified 95.3 0.23846%
mesic hemlock forest 815 0.20393%
row crops 70.3 0.17598%
temporarily flooded deciduous high floodplain forest 58.8 0.14723%
dry to mesic turf (hwy ROW) 56.7 0.14192%
mesic to seasonally wet scrubby deciduous woodland 55.1 0.13799%
rvitrailer park 52.3 0.13087%
shrubby grassland 50.6 0.12666%
farm development 49.2 0.12319%
semipermanently flooded deadwood swamp/scrub-shrub 48.7 0.12186%
seasonally flooded emergent herbaceous 47.6 0.11909%
mesic to seasonally wet scrubby grassland 46.0 0.11500%
dry to mesic scrubby deciduous woodland (post-hemlock decline)  45.0 0.11262%
mesic to seasonally wet mixed evergreen-deciduous forest 44.9 0.11238%
grassy juniper savanna 43.9 0.10977%
seasonally saturated deciduous forest 42.8 0.10698%
seasonally flooded mixed evergreen-deciduous forest 40.3 0.10092%
temporarily flooded deciduous low floodplain forest 37.4 0.09355%
public development 37.0 0.09253%
grassy sparse deciduous shrubland 34.8 0.08702%
_semipermanently flooded deadwood swamp/scrub-shrub, beaver- 340 0.08500%
influenced

mesic to seasonally wet grassy sparse deciduous shrubland 28.7 0.07187%
early post-clear-cut herbaceous 24.2 0.06056%
dry to mesic mixed juniperus-deciduous scrub (powerline ROW) 23.6 0.05895%
upper perennial stream 23.1 0.05780%
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Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending

cumulative area in the watershed.

Vegetation/Habitat Map unit

mesic to seasonally wet scrub

scrubby mixed juniper-deciduous woodland

dry to mesic deciduous scrub (powerline ROW)

freshwater tidal permanent open water/vascular aquatic bed

semipermanently flooded deadwood swamp/emergent
herbaceous, beaver-influenced

scrub

seasonally saturated/temporarily flooded mixed evergreen forest
grassy pine savanna

semipermanently flooded scrub-shrub/emergent herbaceous
grassy deciduous woodland

parklike deciduous savanna

grassy mixed juniper-deciduous savanna

mesic to seasonally wet mixed hemlock-deciduous forest
freshwater intertidal emergent herbaceous

dry to mesic mixed evergreen-deciduous forest

dry to seasonally wet deciduous forest

plant nursery field

mesic to seasonally wet deciduous scrub

mountain laurel scrub

semipermanently flooded deadwood swamp/open water, beaver-
influenced

xeric mixed evergreen-deciduous scrubby woodland on rocky
outcrop

semipermanently flooded emergent herbaceous/aquatic bed
dry to mesic mixed juniperus-deciduous scrub (powerline ROW)
dry to mesic atv course (pine savanna)

semipermanently flooded emergent herbaceous/floating-leaved
aguatic bed, beaver-influenced

seasonally flooded evergreen forest
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Cumulative
acres in
watershed

22.4
22.3
21.9
21.5

20.7

20.1
19.9
19.6
19.2
19.2
17.7
17.4
17.0
16.7
16.5
16.0
16.0
15.6
14.3

14.3

141

14.0
13.4
13.3

13.0

12.9
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Cumulative % of
total watershed
area

0.05614%
0.05570%
0.05488%
0.05373%

0.05187%

0.05039%
0.04979%
0.04914%
0.04808%
0.04808%
0.04430%
0.04363%
0.04256%
0.04171%
0.04141%
0.04015%
0.03994%
0.03896%
0.03587%

0.03573%

0.03517%

0.03507%
0.03341%
0.03328%

0.03254%

0.03226%



Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending
cumulative area in the watershed.

Cumulative Cumulative % of

Vegetation/Habitat Map unit acres in total watershed
watershed area

mesic to seasonally wet grassy mixed juniper-deciduous woodland 12.6 0.03159%
grassy juniper woodland 12.6 0.03143%

semipermanently flooded emergent herbaceous/aquatic bed,

beaver-influenced 12.6 0.03141%
post-logging deciduous woodland 12.0 0.03009%
seasonally flooded/exposed scrub-shrub 11.9 0.02984%
sparse grassy juniper shrubland 11.9 0.02980%
mesic to seasonally wet grassy deciduous savanna 11.9 0.02970%
temporarily flooded mixed hemlock-deciduous forest 11.9 0.02966%
mesic to seasonally wet scrubby disturbed land 11.7 0.02929%
parklike deciduous woodland 11.6 0.02906%
semipermanently flooded scrub-shrub/aquatic bed 115 0.02866%
industrial development 11.3 0.02835%
seasonally flooded deciduous forest/emergent herbaceous 11.2 0.02808%
semipermanently flooded emergent herbaceous 11.0 0.02743%
grassy pine woodland 10.8 0.02705%
E(:r;]\igtre_riz}i]neennctg/dﬂooded scrub-shrub/floating-leaved aquatic bed, 10.7 0.02687%
_semipermanently flooded deciduous forest/scrub-shrub, beaver- 105 0.02637%
influenced

;Zziscl;?]dseasonally wet mixed juniper-deciduous scrubby 105 0.02632%
semipermanently flooded deadwood swamp/emergent herbaceous 10.0 0.02504%
seasonally flooded emergent herbaceous (Phalaris) 9.9 0.02484%
seasonally flooded/exposed scrub-shrub/emergent herbaceous 9.8 0.02449%
recently cleared and grubbed land 9.6 0.02403%
grassy deciduous savanna 9.6 0.02402%
seasonally saturated mixed evergreen-deciduous forest 9.3 0.02332%
mesic to seasonally wet grassy juniper savanna 9.3 0.02315%
grassy mixed juniper-deciduous shrubland 9.1 0.02288%
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Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending

cumulative area in the watershed.

Vegetation/Habitat Map unit

juniper-scrubby mixed woodland

seasonally flooded/exposed emergent herbaceous
seasonally flooded emergent herbaceous (Phragmites)
grassy sparse evergreen shrubland

semipermanently flooded scrub-shrub

temporarily flooded deciduous low floodplain forest/emergent
herbaceous

mixed juniper-deciduous scrubby grassland

dry to mesic parklike evergreen savanna (hwy ROW)
saturated scrub-shrub/leatherleaf fen

permanently flooded aquatic bed

mesic to seasonally wet grassy pine savanna

seasonally flooded scrub-shrub/emergent herbaceous, beaver
influenced

sand barren grassland

seasonally saturated deciduous forest/scrub-shrub

turf, playing field

seasonally saturated scrub-shrub/emergent herbaceous
temporarily flooded grassland

mountain-laurel-scrubby grassland

dry to mesic pine forest

temporarily flooded unclassified open and semi-open habitat
freshwater intertidal sand/gravel/cobble flat community
Cemetery

dry to seasonally wet scrub

seasonally flooded/exposed emergent herbaceous/unvegetated

semipermanently flooded emergent herbaceous, beaver-
influenced

sparse forby juniper shrubland

pine forest

Moorhead, page 28 of 138

Cumulative
acres in
watershed

9.1
8.9
8.8
8.7
8.7

8.4

7.7
7.6
7.1
7.0
7.0

7.0

6.9
6.9
6.7
6.5
6.4
6.4
6.0
6.0
5.8
5.7
5.4
51

4.7

4.7
4.6
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Cumulative % of
total watershed
area

0.02285%
0.02218%
0.02204%
0.02177%
0.02171%

0.02106%

0.01917%
0.01901%
0.01782%
0.01752%
0.01743%

0.01739%

0.01731%
0.01728%
0.01665%
0.01627%
0.01613%
0.01599%
0.01507%
0.01501%
0.01463%
0.01423%
0.01355%
0.01284%

0.01179%

0.01171%
0.01162%



Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending

cumulative area in the watershed.
Vegetation/Habitat Map unit

mesic mixed hemlock-deciduous forest

grassy open deciduous shrubland

closed landfill (grassland)

seasonally flooded mixed hemlock-deciduous forest

freshwater tidal stream

seasonally flooded mixed evergreen-deciduous forest/scrub-shrub
mesic to seasonally wet atv course (pine savanna)

freshwater intertidal emergent herbaceous (Phragmites)
temporarily flooded deciduous low floodplain forest/scrub-shrub

semipermanently flooded deadwood swamp/aquatic bed, beaver-
influenced

scrubby juniperus woodland

temporarily flooded scrubby grassland

mesic to seasonally wet deciduous woodland
saturated deciduous forest/scrub-shrub
saturated scrub-shrub fen

seasonally saturated emergent herbaceous

semipermanently flooded emergent herbaceous/floating-leaved
aguatic bed

scrubby juniperus savanna
saturated scrub-shrub/sphagnum fen
mesic to seasonally wet parklike deciduous woodland

seasonally flooded/exposed deciduous forest/emergent
herbaceous

parklike evergreen savanna

semipermanently flooded scrub-shrub/aquatic bed, beaver-
influenced

saturated evergreen scrub-shrub
dry to mesic evergreen forest

mesic to seasonally wet mixed juniper-deciduous-scrubby
deciduous woodland
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Cumulative
acres in
watershed

4.5
4.3
4.2
4.2
4.1
4.1
4.0
3.9
3.8

3.8

3.8
3.8
3.7
3.6
3.6
3.6

3.3
3.3
3.3
3.2

3.0
3.0

29
2.8
2.6

2.6
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Cumulative % of
total watershed
area

0.01132%
0.01069%
0.01057%
0.01045%
0.01024%
0.01017%
0.00997%
0.00982%
0.00959%

0.00957%

0.00957%
0.00954%
0.00937%
0.00908%
0.00906%
0.00905%

0.00837%
0.00835%
0.00833%
0.00808%

0.00760%
0.00752%

0.00716%
0.00709%
0.00656%

0.00651%



Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending

cumulative area in the watershed.
Vegetation/Habitat Map unit

dry to mesic mixed evergreen-deciduous woodland
low sand barren vegetation

freshwater intertidal scrub-shrub

freshwater intertidal scrub-shrub/emergent herbaceous
freshwater tidal vascular aquatic bed

seasonally saturated scrub-shrub

mesic to seasonally wet grassy evergreen woodland
mesic to seasonally wet grassy juniper woodland
scrub-shrub/wet meadow mosaic

grassy sparse juniper shrubland

mesic to seasonally wet parklike deciduous savanna
temporarily flooded low floodplain emergent herbaceous
temporarily flooded mixed evergreen-deciduous forest
mesic mixed white pine-deciduous forest

semipermanently flooded emergent herbaceous/open water,
beaver-influenced

semipermanently flooded aquatic bed, beaver-influenced

seasonally flooded deadwood swamp/scrub-shrub, beaver-
influenced

mesic to seasonally wet grassy mixed juniper-deciduous savanna
semipermanently flooded deadwood swamp/open water

mesic evergreen forest

evergreen plantation forest

oligohaline tidal permanent open water

mixed juniper-deciduous scrub

mesic to seasonally wet early post-clear-cut herbaceous
scrub-shrub swamp

mixed evergreen-deciduous-scrubby sand barren (hwy ROW)
saturated sphagnum/cranberry fen

mesic to seasonally wet grassy deciduous woodland
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Cumulative
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watershed

2.6
2.4
2.4
2.3
2.3
2.2
2.2
2.2
2.1
2.1
1.9
1.8
1.7
1.6

1.6
1.6

15
15
1.3
1.3
1.2
11
1.1
11
1.0
1.0
1.0
0.9
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Cumulative % of
total watershed
area

0.00651%
0.00608%
0.00595%
0.00580%
0.00567%
0.00559%
0.00551%
0.00547%
0.00535%
0.00529%
0.00483%
0.00440%
0.00424%
0.00401%

0.00397%
0.00394%

0.00375%
0.00365%
0.00335%
0.00332%
0.00288%
0.00283%
0.00274%
0.00271%
0.00261%
0.00256%
0.00252%
0.00216%



Table 1. Cumulative acreage and percentage of total Eightmile River watershed area occupied
by each Vegetation/Habitat Map unit (SEE Figures 4 and 5), listed in order of descending

cumulative area in the watershed.

Vegetation/Habitat Map unit

semipermanently flooded aquatic bed
dry to mesic hemlock forest

seasonally flooded/exposed deadwood swamp/emergent
herbaceous

seasonally flooded/exposed mixed evergreen-deciduous forest

mesic to seasonally wet parklike mixed evergreen-deciduous
woodland

seasonally flooded evergreen forest/emergent herbaceous
temporarily flooded grassy mixed juniper-deciduous woodland
municipal development

freshwater intertidal mud flat community

scrubby disturbed land

seasonally saturated evergreen forest

lake beach

mesic to seasonally wet scrubby juniperus savanna
freshwater spring intertidal scrub-shrub/emergent herbaceous
seasonally flooded deciduous scrub-shrub

saturated emergent herbaceous

temporarily flooded high floodplain scrub

mesic to seasonally wet mountain laurel scrub

temporarily flooded/seasonally saturated grassland

mesic to seasonally wet scrubby mixed juniper-deciduous
woodland

mesic to seasonally wet scrubby juniperus woodland

seasonally flooded deciduous forest/deadwood/emergent
herbaceous

mesic to seasonally wet shrubby grassland
seasonally saturated parklike evergreen savanna
temporarily flooded emergent herbaceous

saturated sphagnum/leatherleaf fen
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0.8
0.7

0.7
0.6

0.5
0.4
0.4
0.3
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0.1
0.1

0.1
0.1
0.1
0.1
0.0
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Cumulative % of
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0.00189%
0.00182%

0.00181%
0.00138%

0.00114%
0.00101%
0.00100%
0.00084%
0.00077%
0.00074%
0.00070%
0.00066%
0.00060%
0.00058%
0.00056%
0.00051%
0.00046%
0.00046%
0.00038%

0.00037%
0.00035%

0.00029%
0.00028%
0.00022%
0.00017%
0.00003%
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1. MATERIALS AND METHODS.

The objectives of this investigation were to first characterize as accurately as possible the
existing biodiversity of the Eightmile River watershed, using existing information rather than
primary field survey and inventory and then 1) compare the biodiversity of the Eightmile
watershed to that of other watersheds in a state and regional context, and 2) to draw conclusions
as to whether and to what to extent the Eightmile watershed is a unique, functioning, intact
ecosystem. The methodology used to achieve these objectives is laid out in this section.

Biological and Ecological Inventory

The basic biological units of biodiversity in the watershed are species (and, in many cases,
subspecies or varieties); the basic ecological units of biodiversity are natural communities, or
habitats. The author assembled information on these elements of biodiversity in the Eightmile
River watershed, with emphasis on species, species groups, and natural communities/habitats of
special conservation concern. This was partly because a comprehensive inventory of all species
and natural communities/habitats in the watershed would require an effort and resources well
beyond those available for this study, and partly because equivalently comprehensive data does
not exist for all or most other watersheds in the region, so comparisons of this total biodiversity
would not be possible. The efforts of state natural heritage programs over the last 20 or more
years to inventory species and natural communities of special conservation concern have
generated a body of data that allows comparison of watersheds, in terms of numbers of extant
rare species and significant natural communities.

To do such a comparison, the author decided to use total number of known extant rare species in
a watershed as a surrogate for total biodiversity in the watershed, and perform comparisons of
the Eightmile River watershed to other watersheds in two contexts: state and regional, with the
region defined as New England. The author elected not to attempt to do a similar comparison of
natural communities, because 1) the classification of natural communities is not sufficiently
mature and consistent between state heritage programs, and 2) because of this, distributions of
natural communities is much more poorly known than distributions of rare species (this opinion
is based on the author’s experience of the last 16 years of working for and with several state
natural heritage programs). The details of the analysis are presented in Section IV.

Prior to performing this analysis, however, the author was tasked with assembling and screening
the most current and reliable information on occurrences of species and natural
communities/habitats of special conservation concern. The author performed a limited scope
primary survey for rare plants and significant natural communities in the watershed in 2003 (the
bulk of the survey), 2004, and 2005. The author queried the state natural heritage program (in
Connecticut known as the Natural Diversity Data Base, a part of the Connecticut Department of
Environmental Protection (CT-DEP-NDDB)), CT-DEP wildlife and fisheries resource managers,
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local and regional professional and amateur naturalists, scientists at local universities and other
research institutions. The author vetted reports of rare species in species groups outside of his
expertise, by contacting experts in those species groups. Specific sources of information and
assistance in interpreting information are cited in the sections below dealing with each species

group.

The author also reviewed a number of published and unpublished inventories of portions of the
watershed, from which he extracted data on species of special conservation concern in the
watershed. Specific sources are mentioned in the relevant sections below.

Vegetation/habitat map

The vegetation/habitat map of the Eightmile watershed, presented as Figures 4 and 5, was
synthesized as part of this investigation by the author, in collaboration with Ken Geisler, GIS
specialist for the Connecticut field office of The Nature Conservancy. The purposes of the map
are 1) to provide a basic ecological description of the watershed, and 2) to provide a tool for the
management of the watershed. It is most accurately thought of as a first approximation of
existing ecological conditions in the watershed. This map is a digital ESRI Arcview 3.2a vector
data coverage. It should be viewed as a work in progress which can and should be refined and
updated over time to become a more and more sophisticated management tool.

The map is a synthesis of existing GIS coverages of the watershed, the author’s 2003 field
survey data for communities, the author’s interpretation of low-altitude aerial photography of the
watershed, and a limited amount of ground-truthing field work by the author in 2005, which
included driving “windshield survey”, on-foot survey, and a low-altitude fixed-wing early fall
(2005) fly-over of the watershed. The single most weighted element in this synthesis was the
analysis and interpretation of the following low altitude aerial photograph imagery: 1) CT-DEP
black-and-white 1:12,000 stereo aerial photographs from spring 2000, covering the entire
watershed, and 2) digital geo-referenced true-color 1-meter-resolution “stitched” aerial imagery
acquired in spring 2004, covering only the western half of the watershed.

The vegetation/habitat map classifies the Eightmile River watershed on the basis of land use,
vegetation physiognomy, leaf phenology and life form of the dominant plants,
hydrology/moisture regime, and, to a limited extent, dominant species. The author’s definitions
for the above parameters substantially follow, for non-wetland habitats, the higher levels (i.e.,
class, subclass, formation, etc.) of the International Vegetation Classification (Grossman et al.
1998) and the Vegetation Classification for Connecticut (Metzler & Barrett, in press). For
wetland habitats, the author used the National Wetlands Inventory (NWI) classification
(Cowardin et al. 1979), as modified and interpreted for Connecticut by Metzler and Barrett
(Metzler and Barrett 1982). The original NWI mapping of Connecticut was done using flight
year 1980 and 1981 1:80,000 aerial stereo photography, and has since been transformed into a
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digital coverage. The author reviewed and updated, as appropriate, the classification the NWI
wetland coverage for the Eightmile River watershed. This was done by analyzing more recent
and lower altitude aerial B&W aerial stereo photography (flight year 2000, at oldest), flight year
2004 digital true color photography (for the western half of the watershed only), several hours of
fixed-wing fly-over survey of the watershed in fall 2004 (concentrating on current classification
of the larger wetlands in the watershed), and a few hundred hours of on-the-ground survey.

The following existing digitized GIS coverages were analyzed and used in varying measure, as
explained below, to generate the Eightmile River watershed vegetation/habitat map:

e USDA-NRCS soil series mapping. The NRCS soils mapping was the single most important
element used to define the total wetland coverage for the Eightmile River watershed. It was
used also to assign moisture regime modifiers to upland forest types. Based on the USDA-
NRCS soils mapping, the total proportion of hydric/wetland soils in the watershed is
approximately three times higher than the wetland proportion according to either NWI or
CLEAR. The author’s decision to favor the USDA-NRCS hydric soils coverage over NWI
and CLEAR data was based primarily on the evidence of his field and low-altitude stereo
aerial photo interpretation, and it was supported by communication from Dr. Nels E. Barrett,
who mapped the NWI wetlands in Connecticut (Barrett pers. comm.), and data from the
National Soil Information System (USDA-NRCS 2003) presenting estimated percentages of
soil series other than the nominal series occurring in Connecticut soil map units (USDA-
NRCS-NASIS 2003).

e National Wetlands Inventory (NWI) wetlands mapping. Digitized NWI wetlands
mapping was reviewed to determine if wetland polygon classification was consistent with
current conditions and non-forested wetlands were checked for accuracy of wetland
boundaries. Polygons were reclassified and boundaries edited as necessary, based on review
of the more recent aerial photography, and for a subset, observations from the air during a
fixed-wing fly-over and/or on-the-ground survey. Polygons so vetted were then pasted into
the vegetation/habitat map.

e Larry Bonneau’s Forest Type coverage. In the mid-1990s, Larry Bonneau, now with the
Center for Earth Observation, Yale University, produced a landcover classification that
featured forest dominance types, using Landsat Thematic Mapper ™ satellite imagery from
1988, 1990, and 1992, for a 264-square-mile area that included the Eightmile River
watershed (Bonneau 1997). This map was converted from raster data to vector data by Ken
Geisler, and the author experimented, with Ken Geisler’s assistance, with various ways of
incorporating it into the vegetation/habitat map. The Bonneau map is a very intricate
mosaic, and its incorporation into the vegetation/habitat map would have produced a much
more complex map than the version presented in this report. The author decided that this
added complexity would have implied a higher user accuracy for the Bonneau forest
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dominance type map than was suggested by the author’s analyses of recent low-altitude
aerial photography and his on-the-ground field survey. The author’s field data suggested
that, as noted also in the meta-data report (Bonneau 1997), the user accuracy varied for
different forest types. The author drew on the forest types that appeared, based on his own
knowledge of the watershed, to have higher user accuracy, and did not incorporate types that
either appeared to have lower user accuracy, or for which the author had no data on which to
decide. Using stereo-aerial analysis and field data, the author reviewed and edited the
Bonneau forest type coverages as necessary before pasting them into the vegetation/habitat
map

e UCONN CLEAR 2002 land-use coverage, developed from satellite imagery. CLEAR
land-use coverage, which was developed for an area orders of magnitude larger than the
Eightmile River watershed and has a minimum pixel resolution of 30 x 30 m, was not used
directly to synthesize the vegetation/habitat map. However, a primary goal of the author’s
approach to the creation of the vegetation/habitat map was to test the CLEAR data
cumulative area totals for certain critical land use categories (e.g., % developed area, %
forest, etc.) in the Eightmile River watershed. Since the CLEAR data potentially allowed a
comparison of the Eightmile watershed to other watersheds in a context slightly larger than
Connecticut, the author’s test of the CLEAR data against his analysis using low-altitude
stereo-aerial photography provided an indication of what magnitude differences in
cumulative land-use category totals should be considered significant/real.

e Potential and verified vernal pool coverage developed by Lower Connecticut River
Conservation District. In 2003, consulting naturalist and soil scientist Ed Pawlak produced
for the Lower Connecticut River Conservation District a mapping of potential vernal pools
of an area that included the Eightmile River watershed, based on his analysis of flight year
2000 1:12,000 B&W stereo aerial photography. This mapping was heads-up/on-screen
digitized for the Conservation District, and a subset of the potential vernal pools was visited
by trained volunteers in 2004 for field verification. The field-verification process confirmed
that that majority of the potential vernal pools were actual vernal pools, based on the
presence of obligate vernal pool animal species and certain other physical parameters. The
author reviewed these potential vernal pool polygons via stereo aerial photo interpretation,
and assigned the appropriate NWI classification code, invented and assigned then a special
hydrologic modifier, “seasonally flooded/exposed”, and pasted them directly into the
vegetation/habitat map. The author decided to invent the special hydrologic modifier, rather
than use the term “vernal pool” because of the current confusion and debate over the
meaning of the term “vernal pool”.

e Data from the author’s 2003-2005 vegetation reconnaissance data and mapping of
significant natural communities. Portions of this data were incorporated directly into the
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vegetation/habitat map, and resulted in the creation of some floristically defined units. This
data was also used to assess the accuracy of portions of other GIS coverages, such as Larry
Bonneau’s above-mentioned map

For all non-forested vegetation/habitat units and some of the forest units, vegetation/habitat unit
coverage for the entire watershed was produced by the author, via analysis of flight year 2000
black-and-white stereo-aerial-photo analysis, for the east half of the watershed, and analysis of
both flight year 2000 black-and-white stereo-aerial-photography and flight year 2004 digital
aerial photography of the western half of the watershed. These non-forested units were
converted to digital polygon coverage via “on-screen digitizing”, also known as “head’s-up
digitizing”, over flight year 1990 1-meter-resolution black-and-white orthophotography for the
eastern half of the watershed, and flight year 2004 1-meter-resolution geo-rectified color aerial
imagery for most of the western half of the watershed.
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IVV. RARE SPECIES.

A summary of “at-risk” plant and animal species known from the Eightmile River watershed is
presented in Table 2. This summary includes both species considered to be “rare”, “threatened”,
or “endangered”, in a state, regional, and/or global context, and species that have been identified
by various organizations as of special concern for conservation, due to documented declines and
threats, such as loss of habitat, etc. A total of 160 such species are found in the watershed. This
list is comprised of 37 vascular plants, 6 amphibians, 77 bird species, 11 fish species, 10
invertebrate species, 6 reptiles and turtles, and 13 mammals.

On this list are five species considered to be globally rare, and one species, the Bald Eagle, that
is Federally listed as Threatened. The five globally rare species are: two plants, Bidens eatonii
Eaton’s Beggar’s-ticks and Eriocaulon parkeri Parker’s Pipewort, and three insects, Callophrys
irus Frosted Elfin (a butterfly), Gomphus ventricosus Skillet Clubtail ( a dragonfly), and
Enallagma minusculum Little Bluet (a damselfly). Based on its current Natureserve global rarity
rank (“grank’”) of G2, Bidens eatonii Eaton’s Beggar’s-ticks is the rarest of the rare species
known to be extant in the Eighmile River watershed; (see Appendix A for a full explanation of
G- and S-ranks). Next rarest are Eriocaulon parkeri Parker’s Pipewort, Frosted Elfin, and
Skillet Clubtail, all ranked G3. The Little Bluet is borderline globally rare, with a Grank of
G3G4. These globally rare species are associated with several different specific habitats, or
habitat-complexes, at different localities in the Eightmile watershed. In every case, these
globally rare species occur in places that also support multiple state- and regionally rare species.
The two globally rare plants, Bidens eatonii and Eriocaulon parkeri, occur together and are
restricted to a subset of the freshwater [perhaps seasonally oligohaline] intertidal habitats in
Hamburg cove and upstream of the cove nearly to the head-of-tide. Co-occurring in these
habitats with these global rarities are nine state-rare plants, and one additional state-rare plant
occurs in a different habitat in close proximity to the intertidal zone. In addition, a state-rare
mussel occurs in this reach (Walden & Parasiewicz 2005). Thus, with a total of 13 species, this
area supports the largest concentration of globally rare and state-rare species in the Eightmile
watershed.

The butterfly Callophrys irus Frosted Elfin is associated with dry to xeric open habitats in the
eastern part of the watershed. At one locality, it is associated with a former sand and gravel
excavation since developed into scrubby sand barren, and at another locality it is associated with
open scrubby grass/sedge-land habitat about rocky summit bedrock outcrops, in a powerline
ROW. These habitats both exist in their present state as a result of past disturbance by man, and
in both cases on-going management is required to maintain the open conditions required by the
butterfly. In both cases, inappropriate management actions could threaten the existence of the
butterfly.

The globally rare dragonfly, Gomphus ventricosus Skillet Clubtail, is associated with pool
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habitat in the Eightmile River, in a stretch of the river where three state-rare species (two plants
and one turtle) also occur.
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:] Endangered/T hreatened/Special Concemn species habitat areas

D Eightmile River Watershed (CT Reggional Basin 48)
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Figure 6. Concentration areas for rare species and significant natural community
occurrences known to-date in the Eightmile River watershed.
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The globally rare damselfly Enallagma minusculum Little Bluet is associated with one of the
natural lakes in the Eightmile watershed.

While it is the only Federally Listed species among the at-risk species using the watershed, the
Bald Eagle has a Grank of G4 and is no longer considered globally rare. Bald Eagles nest very
close to the Eightmile watershed, and use it, especially in the Hamburg cove area, as a breeding-
season foraging area and as part of their wintering grounds.

Moorhead, page 41 of 138

Eightmile Watershed Management Plan 12/2005



8€T J0 ¢ abed ‘peaydooln

uoxe) 1sasel Ajjeqo|o pue|bul maN e/u -9le1S IS 29 Te|nasen s.uore3 lluoyea suapig
wawa|a adeaspue| uoxel B/U | pauarealyl Zs [o13) we|d 1omuas|ds wnuejuow
(sy1o pue abiob | ui2U0I [eUOIBBI -ale1s le|nosep urelunoy wniua|dsy
1) Juswdredsy pue|bug maN
ylm pareloosse
20U311N220
-elaw abue
pue|bu3 uoxel ’/U uIa2u0d IS pXe1o) we|d paaM|IIN suaoseindind
M3N Ul UMouy | uJa2uod [euolbal [eloads le|nosen a|dind selds|osy
S92UB1IN220 JURIXd pue|bug maN -ale1s
8 "ed 8y} JO £ SIS0y
aiwiybi3 ‘susodap
(11 %21Y1 Uo sp|ay
P|O YlIM paleloossy
MOY uoxel ’/U ulou0) | €SS %3] we|d 100J9)eUS eueluadias
aul| Jamod pafeuew | uIa2U09 [euoIBal [erads Jejnasep RIUIBIIA BIYD0|0ISLIY
ul suonejndod pue|bug maN -arel1s
1sabie ‘uoxel
sy} Joj pjoybuons
pue|bu3g maN e sl
pays.arem a|iwybig
‘S92U8.1IN220
abue| resanas Y
Alunwwos mopeaw eju uJasuo) ns GO we|d | sseibajpasN eaidsabuo)
19M Ajlreuoseas [eioads le|nosep epnsuy
pioe Apues u| -ore1s
’/U uIa2u0d ns GO we|d Jeajladdo) eoluIbaIA
sbulea|d 1540} [eroads le|nosep eIuIBIA eydAreoy
pabeuew ul SIN22Q -a)e1S
paysiaremm uJa2uo0d Bunyuel 9 9 dnouo
snyels aweu
a|lwiybig 01 | uoneAIBSUOD Bl TZSOMO ehos | TUE | TAUeY | dlwouoxe| WO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH uowuos

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 £ abed ‘peaydooln

uJaouo09 [euolbal e/u ns ) JenaseA | -pIM JBPUSIS | snsojia snwiA[g
pue|bu3g maN '
spuod oiydonobijo B/U | pasabuepu] IS 1%9) ue|d ysnioyids soplojasinba
jo [elonl|/saloys -ale1s Jejnasep [re1-asIoH sueyo209|3
Aead pue Apues
Mod uoxe} eju uisguod Zs g9 eld [1o)a1 wnjjaqels
aul| uoissiwsues uJa2uo09 [euoibal [eoads lejnosep -1211 s,u9|ia wnipowsag
[eo09)a ‘Ajreroadsa pue|bu3 maN -9181S
‘pue ‘sbuiuado
1sa10} pabeuew
Yum pareloossy
1elgRY [epiaul B/U | pasabuepu] IS GO jue|d paamAWbAd ronenbe
aulfeyobijo-ysa.y -a1e1s Jejnosen e|nsseld
9]|qqo9/|anelb/pues
Yum pareloossy
pays.ajem Jo apIsino uoxe} B/U | palsbuepuy TS g9 we|d ysniquured ©BaUI0209
1snlueixa (s (2961 uJ92uo09 [euoibal -91R1S Iejnosep uelpuj elgqnse)d
pPaAIasqo 1se|) J1I01SIH pue|bu3g maN
susodap |13 %91y} uo uoxel e/ uIaduo0)d Zs 23] we|d | abpas s,ysng lysng xae)
Ajpsow ‘smopeaw yim | uiaduod [euolbal [eroads Iejnosep
91BI00SSE 32U31IN220 pue|bug maN -a1e1s
-eloW abue
jelqey reprusiul
aulreyobijo-ysaly
9]|qqoo/|anelb/pues
ylm pareioosse
39U311N220-LlaW
ab.e| paysiarem uoxel
3yl Ul UMOUX uJ92u09 [euoibal pauarealyl ue|d syon-rebbag
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| OO uoxe]
o1j108ds sjuswwo)d sBupjues 1ay10 a1eIs €091 arels | 1eqo|o laybiH uowios

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 717 abed ‘peaydooln

ay1 ul 1220
Aew saloads siy)
s1sabbns ‘paysiarem
3y} ul yenqey [enusiod
JO @ouepunge

a1l pue ‘paysiarem
3y} JO apISINo 1w

G AJuo 92uUa11N220
pPaJanoasIp

Apuadal e yum
uolreuiquiod ui ‘siyl
"9pISINo 1w G'T Ajuo
1Souw Je Io ‘paysiarem
a3yl ul Jaylie sem

‘erep Aneoo) asioaid
1NOYUM ‘92Ua1JN220
J1I01SIY BUQ

uoxe)
uJadu09 [euoibal
pue|bug maN

e/u

paJabuepu]
-9Jels

1S

29

ue|d
Iejnasep

eluobod
papoym
rews

saplojoapaw
©lI1oS|

soloads

SIY1 J0J INJ128UU0D
ul pjoybuons

e s ajwybig
‘S92U8.1IN220

ab.e| [elanas Yl

e/u

paJabuepu]
-alels

1S

19)

weld
Iejnosep

uomAuuad
JEITVY

elejjaqwin
91A10001pAH

jelqey reprsiul
aulreyobijo-ysaly
9]|qqoo/|anelb/pues
ylm pareioosse
22U311N220

-eloWw abue

uoxe}
uJa2uo09 [euoibal
pue|bu3 maN

e/u

paJabuepu]
-alels

TS

€9

weld
Iejnosen

uomadid
s, Jaxied

11axJed
uojneooLg

uoxel

ue|d

akl

paysiarem
a|lwiybig o1
21J199ds sjuswwo)d

uleouod
uoITeAJaSUOD 3l
sBupjuel 18Y10

Bunjuel
TZSOMD

9lels

snyels
[eba

9
Tiuey
alels

9
Tiuey
[eqo|o

dnoio
Jlwouoxe]
laybiH

awreu
uowwo)

uoxe|

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T J0 G abed ‘peaydooln

10 1red uiayinos uoxel B/U | paualealyl IS GO ue|d anbuo) wnysnd
ul puepam abedass uJa2uo09 [euoibal -91R1S Iejnosep S, 1appv wnsso|boiydo
pa1salo} 2IpIoy pue|bu3 maN
uoxe} ’/U uJaouo)d €s g9 we|d Jamoyy snjeje snjnwiw
SMOpeaWw 1M |  uJaduod [euoibal [eroads Iejnosep -Aaxuo
pue salioys |epn ysaid pue|bu3 maN -9181S pabuipn
SaluUNWWoD ’/U uJaouo)d ns 3] we|d punoyaioy suajoajdwe
dwems 1epad aluym [eroads lejnose) | -1a1epn panes) sndooAq
Juepy pue saloys -9181S -Buidse|D
puod pioe Apues pue
Aread yum pajeloosse
S92U31IN220
ab.e| elonas
pue|bu3 uoxel B/U | pasabuepu] IS GO ue|d ape|ghem ]
MBN Ul UMOU] uJ92uo09 [euoibal -91e1S Iejnosep panea|-A|i
$99U31IN220 JULIXd pue|bug maN
9 Jo g sisoy ajiunybig
jelqey reprsiul eju u|aduop | €S¢S 1A%3) we|d HoMpnNIA ere|ngns
aulreyobijo-ysaly [eroads Iejnosep e|jasowi
3|qqoo/janelb/pues -a1e1s
Yum pareloossy
MOY Aemybiy uoxe B/U ulaauo)d 1S [e13) ue|d Janoja-ysng suadal
ul ualreq pues uJ92uo09 [euoibal [eroads Iejnosep Buidaaid ezopadsa
apew-uew S| jelgeH pue|bug maN -a1e1s
‘pue|bug MaN/1D
Ul S92U3.1INJJ0 JURIXD
UMOU3| Z JO 3UQ
‘paysiarem
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| OO uoxe]
o1j108ds sjuswwo)d sBupjuels 18Yyio a1eIs €091 arels | 1eqo|o laybiH uowios

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 9t abed ‘peaydooln

Moo uoxe} eju dNS S9 we|d snyjueldiw
aul| Jamod ur sdosoino uJ92u09 [euolibal Iejnosep sninaunuey
a|gsew/ayjoqiydwe pue|bug maN
uado
(suonoss epn B/U ulaouo)d €s GO ue|d j00jpealyL wn|jAydorelas
-uou pue [epn yioq) [eroads Iejnosep winwa1sopod
13N 3(iwyBig ul -a1e1s
1engey i Alggqoo ul
S92U31INJ20 [ISASS
susodap || o1ys eju uisguod ns 143) we|d PIYdJIo | eAejl) BISUIUEIE
uo 1elIgeYy Mopeaw [eroads Iejnosep uaalib ajed
1om pabeuew -9]el1s
pue 1elgey aloys
[epiualul JaremysalH
uoxe} B/U | paualealyl | gSIS g9 we|d 1J0Masno| Ble|029UE|
SMOpeaW JaM | UIS2uU09 [euolbal -a1e1s Jejnosen dwems sue[naipad
pue saioys [epn ysai4 pue|bug maN
smopeaw [epn uoxej ’/U uJaouo) NS | ¢5169 we|d suadsaqnd
-ysau-bunds pue jom | ula2u09 [RUOIBDI [eroads Jejnosep “rea wnnpibu
Aleuosess Apues pioy pue|bu3g maN -9181S wnoalued
uoxe} ’/U uiaouo) | €sZS g9 we|d [2110S | ©30B|0IA SIEXO
uJ92uo09 [euoibal [eroads lejnosep | -poopn 19[0INA
1sa10} you Aig pue|bu3g maN -91R1S
’/U uiaduo) | €sZS g9 we|d gn|o usap|o9 wnaoinenbe
[eioads Jejnosen wnnuoio
Saloys [epn ysald -9lelsS
paysiarem
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 /i abed ‘peaydooln

Tenqey Jselo) | U49U0D [euoibal B/u e1ads ns 5O weld uoidured | erejels suayis
299| apIsian Apues pue|bul maN -9le1S Iejnosep Airels
pue|bug maN uoxe) B/u | palsbuepum IS o13) we|d deojnys eljojbBaul
Ul UMOU3 S92UD4IN220 |  UJa2uod [euolbal -alels le|nosep dossAH ele||21n2s
ueIXe € ayl pue|bug maN
J0 Z sisoy ajiunybig
Alunwwos mopeaw uoxe) B/u | palsbuepum IS g9 we|d ysnann eresawo|bn
19M Ajreuoseas | uJa2u09 jeuolbal -alels le|nosep EITET OIS
pioe Apues u| pue|bug maN
’/U ulou0) | ¥SES g9 we|d 1e0 a|dind suaoseindind
eaJe yoolg weyuing [eroads le|nosen auyoeziyos
ul ‘1salo} yary -a)e1S
uoxel ’/u ns GO we|d aJolues sisuapeued
ulaouod [euolbal le|nosep pajA1s-uoys e|nolues
pue|bug maN
’/u (ou0ISIH) HS o13) we|d MOJIIM | 9surejonad xies
uiaouo) le|nosep lapua|s
dwems [eads
-gnuys Adoues-uado -are1s
paouanjjul-1aneag
Telnqgey aloys uoxel eju uJasuo) €s %3 we|d Jeajmoly ere|ngns
pue Je|} [lepJaiul | UIBIUOI [euoiBal [eloads le|nosep elenbes
aulfeyobijo-ysal4 pue|bug maN -alels
aoeuaul dwems B/U | pausealyl | ZSIS %3 eld | ysny payeag eAyoeISoloeWw
gniys-aioys aye| -alels le|nosen elodsoyouAyy
aIpioe ue ul Buimolb
‘¥00¢ Ul 3|1wg
31 Ul palanoosIp 1S4
paysiaremm uJaduo9 Buryues 9 9 dnoio
sneis aweu
a|lwiybig 01 | uoleAIasUOD Bl TZSOMO ehos | TUE | TAUeY | dlwouoxe| Uowwos uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 g abed ‘peaydooln

siajguepn pabuim | “USTEM uogqnpny epodw| | pasaBuepus | pauel | payues piig Jajarep sal9ads juased
-uap|oo Jo aouasaid pausrealyL 1SON -a1e1s 10U 10U s,90UaImeT, JO 3UO Yyum
JO dAIRIIPUI 8Q 0} S IesN, se pals|| sl ‘quased SS0l10-30e(g snuid
B ] S9SS0.10y08q pue 1S17 pay NON| s1 ‘qwaJed | Aqissod pue X e1a1dosAIyd
spugAy pabuim-an|g uo sl 191qBM Ajqissod | juasedpuelb RIOAILLLIDA
X pabuim-uap|oo vmmc_>>..cwv_o® pue ‘191qe M
J0 3ouasaud Japisuod a4} ‘sjuased | ussedpueld pabuim
Apua.ing jou saop S.pUAAY T4 8y} JO ‘19|19e M -uap|oo
NUN SYIPIM B1BIS | suQ -susred ayy pabuim
- Wafes ul Jeygey | 0 dUO UM puagAy ~uspIoo
abpa ul suonealsasqo | Td B JO SSOID}Ieq
Jlawwns Apuasay € Sl uoxel siy L
1N21108UU0D uoxe} B/U | palsbuepuy TS g9 we|d ssel9 | eueljews SLAX
ul saloads uJ92uo09 [euoibal -91R1S Iejnosep paka-mojla A
sIy} Joj pjoybuoas pue|bug maN S, |[lews
e s ajwybig
‘S92U8.1IN220
abre| € yum
B/U ulaauo)d 1S | OSOYD ue|d adelo aelbue
sbBulea|d 1sal0) [eroads ejnosep | puelbug maN -9BAOU SIIA
pabeuew ul SIN22Q -a1e1s
o, Wales Ul dass uoxel B/U ns 1%9) ue|d a[easabpapn eoluen|Asuad
paisalo) Assow e ul uJ92uo09 [euoibal Iejnosep dwems sijoydouayds
pa1an093sIp Ajuaday pue|bu3g maN
uoxel eju ns 99 we|d ssel9 epniu
o7, WIleS Ul uJ92uo09 [euoibal rejnosep | abpapn Aulys sljoydouayds
15310} A10X21Yy-1eo Aig pue|bu3g maN
uoxej uJaouo)d
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| OO uoxe]
Jij198ds sjuswwo)d sBupjues 1ay10 a1eIs €091 arels | 1eqo|o laybiH uowios

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 67 abed ‘peaydooln

T/2/T:vag A1dN\ “OIEIS zs h) pag UBRIBWY | snisnreds oore
| 4211 Bunisu juepodw| auou NVS [e19) pag Yonq@ xoe|g sadugni seuy
IM/ANIgisuodsay Kiap ‘aes ueduawy
[euolbay
Dupseiq | UM Sk
JO SUOIIBAISSAO 1002 VT E_._. mc_uom:.m_
0/2/T :wvad | wbI4 ul sisuued
Juapisal MOTI3A 18|
Jawwins uowwo) | -yarepn uognpny
BuIpaaiq a|qeqoud weuodw| uIaouo)d ass 13 pag JayoredA|4 wniouje
10 suoneAlasqo 002 Aap [eroads lap|v xeuopidw3
-alels
Juapisal
Jawwins uowwooun
0/0/0 ‘vad
(1D juepodw| ars GO pag JayoredA|4 SUISAlIA
ul BaJe uoNeIUSJUOD Aap uelpeay xeuopidw3
e 9q 0] sieadde
SM 9|IWg) Z/T/E ‘vad
Angisuodsay
[euoibay
mo1 — Aiold
[eusunuod ybiy
‘gl 1811 buipaaig
W64 Ul sisuned
a3y asy
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 0 abed ‘peaydooln

0/1/v V49 wenodw| ass g9 pig | mojems ueg euedu euedry
Buipaaiq uIaouo) wenodwy 4a6s 13} paig 3[0LIO e|ngpeb sniaio)
JO SUONeAIasqo #7002 reuoibay ybiH alownreq
. V11 4311 Buipaaig
0/0/8 V88 | 164w sisuLey
Juapisal
Jawwins uowwo)
Jyinow reau afesn weuodw| | paustealyl NES 1%9) pig a|6e3 preg snjeydaosoong)
Jaum esiubls PVEY Alesapad ! ‘ats snjaaelleH
‘eaJe Buibelo) paJsabuepu]
uoseas Buipaaiq -arel1s
Jo ued s sm a|iwg
pue Agleau SisaN
Aljigisuodsay wenodw| GS GS 13} pig 000p0oAA | Joulw xedojods
[euolbay ISETN uesuswy
UbiH — Aiond
Suposiq | [ Lo
JO SUOIIBAISSAO 1002 Em__n_.c_ sIaULeg
¢/vlo “vad MOTIIA 39
JuBIpsal uoWwwWoD | -ydrep uognpny
Buipaaiq wenodw 4a6s g9 pig ueispay e||1onni
JO SUONeAIasqo #7002 uedllBWY ebeydolag
0/T/L ‘wv4d4
Juapisal
Jawwins uowwo)
puspisal uowwoadun wepodw| | pausrealyl ENEEN
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels awreu
ajlwiybig o1 | uoleAIdSUOD 3l TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 TG abed ‘peaydooln

Juspisal wenodw| aG6s GO pag Bp_hﬁw_mmh; SualJIA Bal0Jpuaq
Jawwns uowwooun 9
pareoiy)
0/2¢/0 -vd4d oe|d
Juapisal wenodw| GO pag la|qiep SIEREETIE]R]
Jawwns uowwooun FSEY an|g pareoiyl BoloJpuag
. -oe|d
0/0/0 -vd4d
srealyl wenodw| aG6s GO pag la|gqtepn | easny eololpuag
reuoibay ybiH ueluingyoe|g
(201q preAdoH | : DIl Ja1l Buipaaig
sneq) 0/T/0 'vad | b4 ul sisuned
2/¢/0 'vad uiaduod Juepodwi 4aGS SO piig ooxonD | snwreyidolyifie
reuoibay ybiH FSEY pa||lg-yoelg snzA220D
HUOPISSL | ) Jart Buipesig
Jawwns uowwosun | 1BI4 ul sisuued
uIaauod wepodw| aG6s GO pig | Ja|giepn auym BLRA B][II0IUN
pUapIsal reuoibay ybiH FSEY -pue-yoe|g
Jawwns uowwo) | . . .
V11 4311 Buipaaig
o/g/€ 'vag | bl ur sisuped
JuapIsal uowwodun wenodw| aG6s GO pig Jaysuybury uoAofe ajl1a)d
. pajed
E/T/T ‘va4d
JuapIsal uowwodun wenodw| GS 13} pig MO palreg BURA XIS
T/1/Z ‘vd4
Juapisal
Jawwns uowwooun
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 26 abed ‘peaydooln

Jawuwins uowwoaun

€/0/¥ 'va4

juenodw|

ass

1)

piig

AMeH
pabuim-peolg

snia1dAreld
oaing

Buipaaiq

10 SUOIBAIBSAO 1002
 Buimoif uone|ndod
Buipaaliq ‘sieak
U823l Ul pajuswnoop
seaJe Bunsau maN

0/T/0 ‘va4

juepodw|
ISETN

ula2uo0d
[eads
-9Jels

ars

g9

pig

Jutjoqogd

shioAIzAlo
xAuoyaljog

Buipaaiq
JO SUOIBAIaSUO Y002
T/1/9 ‘vad

Juspisal
Jawiwins uowwo)

Aljigisuodsay
[euolbay

UbIH — Aionud
[euaunuo) ybiH

VT Ja11 Buipaaig

W64 Ul sisuled

MOTIIA 39
-yorepn uognpny

juepodw|
ISETN

a8S

g9

pig

Ja|qrepn
pabuim-an|g

m:c_Q BIOAIWIBD A

ypreAdoH s,ineQq
Te paysialem ul €002
Jawuns ui paloalag

0/T/0 'va4d

juepodw|
ISETN

asS

g9

piig

03IIA
papesay-anig

SNL.Y|0S 0BJIA

Buipaaiq
JO SUOIBAIaSgO Y002
Z/1/s 'vad

Juspisal
Jawiwins uowwo)

juenodw|

asS

1)

pag

Jayoreoleus
Aeib-an|g

eg|nised
e|ndoljod

paysiarem
a|lwiybig o1
21J199ds sjuswwo)d

uleouod
uoITeAJaSUOD 3l
sBupjuel 18Y10

Bunjuel
TZSOMD

9lels

sniels
[eba

9
Tiuey
alels

9
Tiuey
[eqo|o

dnoio
Jlwouoxe]
JaybiH

awreu
uowwo)

uoxe|

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T J0 €6 abed ‘peaydooln

ul sa1oads siyp

Aljigisuodsay wenodw| aes %) pag Ja|qrepn ©ea|nIag
104 ploybuoisyesre [euoibay JNEY uea|nIad edloIpuaQ
paiapisuod Ajfessusb | wusunuo) ybiH
Bundadxe ‘paysiarem | 164 ul sisuped
Jo 1sow noybBnouyy
SUOIeAIBSqO a3y 38y
lawwns Jojpue | -YdIEM uOgnpny
pauwuuod Buipaalq S|qeIauInA
— 9|Iwig uI sa10ads pJiq Areqo|o
juenodwi 1sow 3jbuis 1s1l payd NONI
0/0/¥ ‘v¥d4
osealoul
uo sdeyiad “uapisal
Jawwins uowwooun
Aljgisuodsay weuodw| ass 13 pag 1a|q0epn sisuapeurd
[euoibay JSEY Bpeur) RIUOS|IAN\
quopisar |,
Jawwins uowwooun ._ AUo UBIH
gt Ja11 Buipsaig
T/€/T :vad | bid ui sisuned
Juapisal wenodw| uJaouo) 4aG6s GO pag Jayselyl wnynu
Jawiwins uowwoaun ISEYN [eoads umolg BUWOISOXO |
. -a1e1S
¢/0/¢ ‘vd4
Juspisal uowwooun wenodw| GSs GO pag ladaaip eUROLIDWE
. umolig BIYU3D
S/T/T ‘vd4
uspisal
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 G abed ‘peaydooln

wenodw| NVNS 13! pag uaney Xelod SNAI0D
paySIoTEmM JSEY azs uowwo)
ul Bunsau uoos
1o g|qissod 1sabb6ns
SUOIeAISSJO UOSeas
Buipaalq usdsay
0/0/0 ‘va4
AONSIA JBjUIM Brey
weuodw| | passbuepu] azs pag U3YJ00 sndolojyd
0/T/0 :vad IVEY) alels uowwod e|nuijies
weuodw| | (suonejndod a1s [o13) pag uoo Jawwi eines
) Aap Buipaaiq) uowwod
0/0/0 ‘va4 UI99U0D
Zla1aum [eroads
pue juelbiw Jenbay -9181S
Buipaaiq ula2uo0)d wenoduwy 4ass go pag | yms Asuwiyd eolbejad
10 suoneAIasqo 002 [euoibay ybiH JSEY rINIaRYD
. S VIl Ja1L Buipaaig
T/z/e ‘vad WBI4 Ul slauneq
Tiuapisal
Jawwns uowwo)
Juapisal weuodw| ass 13 pag | J1a|qiepn papis eolueAjAsuad
Jawwins uowwooun PVEY -InuIsayd BoloIpuag
2/g/1 'vag
o1 ZPuelBu3
M3N UIayinos
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T J0 GG abed ‘peaydooln

0 suoneAlssqo weuodw| 4ass 13) pag | moueds pjoi4 e|isnd ejjazids
2izie vag Kia
Juapisal
Jawiwins uowwo)
T/S/Y :'vad weuodw| aG6s GO pag | @amad-poopn | suaaia sndojuo)d
uialseq
Juapisal
Jawiwins uowwo)
/el vag uIaouo)d weuodwy 4aG6s GO paig 2aymo] s
reuoibay ybiH FSEY wislse] | nwreyydoiyifia
Juspisal | "yl JalL Buipaaig ojidid
Jawwns (F)uowwo)d | b4 ul sisuued
. Juepodwi GS 1) pag | IMO Yo9aids oise
1/0/0 -vad uloisey (sdoosebay
TIUSpISal UoWWOodUN =) snoO
Buipaaiq jo weuoduwy uladuo)d avs 13} paig yriemopesyy | eubew ejjauins
uoneIUBWN0P Y002 FSEYN [enads uialseq
. -9lelS
T/1/0 -vd4d
Juapisal
Jawwins uowwoaun
T/¢/S 'vad Juenodwi aG6s SO piig paIqbuIN snuuelh
uialseq snuuelA]
Juapisal
Jawwins uowwooun
Juepodw azs g9 pag ymeH 1iedood
) s.Jadoo) Jandiooy
T/1/0 -vd4d
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels awreu
ajlwiybig o1 | uoleAIdSUOD 3l TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 96 abed ‘peaydooln

SM 3[IWg) ¥/€/T :vad

uenodw avs 99 pag IS|qIeN | eullD BIUOS|IAN
Juapisal papooH
Jawiwins uowwoaun
juepodw| ges GO pag Jasuebis|N sNnje||nono
v/E/T 'vad IEV P3apooH sa1hpoydo
0/2/T :v4a9 juepodw| ass [o13) pag | ysniyl NwisH snyennib
AuapIsal A1\ snreyred
Jawiwins uowwoaun
Hmc_comE juepodw| ass [o19) pig | UuoIBH udai9 SUISAlIA
10 suoneAlasqo 002 FSEYN saplioing
¢/2/0 'vd4
Juapisal
Jawiwins uowwoaun
¢/¢lv 'vd4 Juenodw asS pag JayoreodA|4 snyuLo
Juopisal JSEY -~ palsalo-leals) snyatelAp
Jawiwins uowwo)
¢/e/e ‘vad Juenodw sS 519) piig IMO | snueluibiia ogng
pauloH 1eal
Juspisal uowwooun
Buipaaiq uenodw| aes pag uoJaH selpoiay eapiy
O SUONeAIaSqo G002 an|g 1ealo
T/T/0 ‘vd4
juenodw ass [o19) pag paqied Aelo sisuauljosed
0/0/8 ‘'vad e|[s1swng
T00¢ Ul Bunsau
paysiaremm uJaduo9 Buryues 9 9 dnoio
sniels awreu
ajlwiybig o1 | uoleAIdSUOD 3l TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 /G abed ‘peaydooln

juenodw| ars GO pag 19|q0epn eloubew
Juelbiw uowwodun elouben eol0lpuag
Ajgisuodsay Juepodwi =) SO piig ysniyusrepy e||1oejow
[euoibay ybiH BURISINOT sninias
@il 4311 Buipaaig
2/T/E 'vad | b4 ui sisuned
Juapisal | paudreaiyi-rean,
Jawwins uowwooun 2SI pay NONI
uIa2u0) wenodw| a1s GO paig MO SNjo oISy
[euoibay ybiH JSEY paJsea-buo]
SBulBuIM | || 4311 Bulsiuim
pajuawnaop Apuaday | 1ybi4 ul sisuned
€/z/evag Juenodw) g9 pag 18Yd1edA|4 snwiuiw
Juopisal ISEYN 1Sea xeuopidw3
Jawwns uowwo)
o onemoauen | TN S L =
e sjeadde MO _| b;o:M POMUSH : o
SM B|IWg) €/0/0 V88 | o1 1aunuos UBIH
Juapisal | gt Ja1L Buipasig
Jawuwns arey | 1ybi4 ul sisuned
0/T/v :vad uenodw| ass g9 paig | Bunung obipul eauehd
ISEYN rULIBSSEd
Juapisal
Jawwins uowwooun
(eare uonenuasuod
10-3S-plw e
Jo ued aq 01 sieadde
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€eT J0 gG abed ‘peaydooln

Buipaaiq weuodwy a6s 13} pig MO|[emS siuuadiuas
JO suoIeAIasqo 1002 pabuim xA1a1dopibja1s
: -ybnoy
T/€/0 ‘v4d4 ulsyuoN
Juapisal
Jawwins uowwo)
pawlyuod jou ulaouo)d a1s 13} pig e|ned eUBOLIBWE
Buipasalig 1ng sluUNod [enads uIayloN e|ned
aunc Buunp pa1aalag -a1e1s
(1D 3S uI Buipaauq wenodw avs g9 pig MMeYSso9) sa|nuab
a|qissod/ajqeqoid uJIayloN Jandiooy
JO pue|SI 8AI103}J9 SI
SMm a|lwg) T/T/0 :vad
JuapIsal uowwodun
T/1/9 'vad Juepodwi GS SO piig 199114 snjeine
Juapisal uowwod UISUHON sa1de|od
€/1/2 'vad Juepodwi ¥S g9 pagd alymgog snueluBiin
A1ap uJIayloN snuljo)
Aiun
suone|ndod anneN
Juapisal
uowwooun 0} aley
0/0/0 -vd4d
,1S910} 31e)S dNURYIN
pue pieAdoH s,|InaQg
Te paysiarem ul £002
Jawwins ui paoalaq
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels awreu
ajlwiybig o1 | uoleAIdSUOD 3l TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 6G abed ‘peaydooln

Juapisal WbI4 Ul s1sued weuoduwy aG6s Go pag 18|qJep 10]02sIp
Jawuwns uowwo) MOTTIA 38| ISEY aueld eoloJpuag
-Uyorep\ uognpny
/0/T ‘vad Juenoduw| GS 5! pig | J1axdadpoo snyea|id
pareajid sndoooAiq
JuapIsal uowwodun
Buipaaiq wepodw| 4aG6s GO pag pJIquanQ sn|deosoune
10 SUOIBAIBSAO 1002 sninies
T/0/L 'v4d4
Juapisal
Jawuwns uowwo)
0/0/0 :vad Juenodw| aes g9 paig Aa1dso snjaeley
uolpued
Zyinow
Ieau Ajferoadsa
‘sm ul sabeuoy Aoy
pue sm Jeau s)saN
2/0/0 :vad wenodw| 4aG6s GO pag 3|0LO snunds snialo|
Juapisal PIEYRIO
Jawwns uowwooun
Buipaaiq wenodw| 4aG6s GO pag ysniyuarepn | sisuadeloganou
10 SUOIBAIBSA0 1002 uIayLoN sninias
0/0/0 -vd4d
Juapisal
Jawwns uowwooun
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT 10 09 abed ‘peaydoolN

g1 Jal1 buipsaig Juenodw| | passbuepus IS [e13) pug | Jeyoadpoop | SneydadsoIgiAe
B4 ur sisuned Kiap -a1e1S papeay-pay SadioueaN
MOTTIA 31|
-Uyorep\ uognpny
) LOlqesauina
T/0/0 ‘'vad Alreqolo,
Tiuspisal arey 181 pay NON|
T/0/0 'vad luedodw| | pausrealyl a1s SO pag | unrep ajdind signs auBolid
alels
Tpaysiarem
Jeau Ajrenbal
SIsau — 1sea| e
‘1abelo) se ‘quapisal
Jawwins uowwooun
ulaouo)d juenodw ars [o19) pag youi4 ajdind snaindind
[euoibay ybiH snoepodie)
: J1a1] Buipaaig
Juapisas uowwoodun | b4 Ul sisuned
Angisuodsay VNS GO pag 1a|qrem ealo
[euoibay Arejouoylold BlLIRIOUO0]OId
mo1 — Aiold
[eusunuod ybiy
[le1ey ‘eale | g7 Jai) Buipasig
Buipaauq resayduad | 1ybi4 ul sisuned
Anqisuodsay
[euoibay
ubiH — Aoud
[eusunuod ybiy
O/vlv Va9 | : yT sa1) Buipsaig
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| OO uoxe]
o1j108ds sjuswwo)d sBupjuels 18Yyio a1eIs [€037] a1elsS | [eqo|9 JaybiH uowiwog

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 T9 abed ‘peaydooln

Juspisas | VIIIBIL Buipeaig wepoduw| ass GO piig Jabeue] | eaoealjo ebuelld
Jawiwins uowwon | Bl Ul sisuled ETTRIS
wenodw| uJaouo) g GO pag | MO 1Bym-mes snolpeoe
8T986T Ul Bunsau INEY [erads | €szS uIByloN snijobay
JO uodal auo i1se9| 1y -orels
0/2/0 :vad wenodw| uJaouo)d ges GO pag moureds sisuayompues
JSEY [eroads yeuuenes sn|naJassed
paysiarem 5
1e1s
Ul uowiwiooun
1ng ‘Japaalq ajgeqold
Z/0/s 'vad Juepodwi SS SO pag asnolo snjisquin
Juspisal uowwooaun Kian Payny eselod
Buipaaiq euodw| GS 13 pag | pagbuiwwnyH S e[q]fe}e]
JO SUOIIBAISSAO 1002 pareoiyi-Agny SNYo0|1yaIy
T/¢/¢ ‘vd4
) uIa2u0) wenodw| aG6s GO pag eagsolo snueIoIAOpPN|
clely -vdd [euoibay ybiH JSEY paisealq snanonayd
Tiuapisal | :y|| a1 Buipasig -9s0y
Jawwns uowwo) | b4 ul sisuued
€rz/z vag Juenodw aes g9 paig meH snieaul| oaing
palapjnoys
Tiuapisal
JAWLWNS UOWWOdU "Pod
n
| 4211 Bunisu
IM/ANIgisuodsay
[euoibay
mo1 — Aiold
[eusunuod ybiy
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 29 abed ‘peaydooln

Jawuwins uowwoaun

:DIl JalL buipaaig

W64 ul sisuled

ISEYN

-alels

aes

1)

pag

[lim-1o0d-diymn

snbjnwude)

0/T/¢ 'va4

Juspisal
Jawiwins uowwo)

juepodw|

a8S

1)

piig

O3IIA
Buijqrem

SNA[IB OBlIA

T/¢/s 'vad

Juspisal
Jawiwins uowwo)

juenodw|

asS

1)

pag

JSEETN

SuU=23sadsnj
snieyle)d

(sx00|q

juaoelpe [elonss

ul Japaalg a|gqeqo.d
Ing) 0/0/0 :vad

Juspisal
Jawiwins uowwoaun

juepodw|

a8S

g9

pag

Jadidpues
panods

elLRNORW SNNOY

Juelbiw bunds
Alrea se pajuawinoop
(¥002) Apusdey

uepodw|
ISETN

(suonejndod
Buusiuim)
paualealy]
-9Jels

NTS
‘aHS

)

pag

MO
pales-1oys

snawiwej} oISy

0/0/0 :va4

(Apuaoal

sals Buipaalq

ou Inq ) Juapisay
Jawwins uowwoaun

juepodw|
ISETN

paJabuepu]
olels

a¢s

19)

pig

NMeH pauulys
-dreys

snrews Jaudiooy

Buipaaiq
JO SUoIeAIasqo 002

T/€/s 'vad

ulaouo)d
[leuoifay ybiH

paysiarem
a|lwiybig o1
21J199ds sjuswwo)d

uleouod
uoITeAJaSUOD 3l
sBupjuel 18Y10

Bunjuel
TZSOMD

9lels

snlels
[eba

9
Tiuey
alels

9
Tiuey
[eqo|o

dnoio
Jlwouoxe]
laybiH

awreu
uowwo)

uoxe|

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€eT J0 £9 abed ‘peaydooln

"I Ja11 buipaaig

Juapisal wenodw| aG6s GO pag IETOTETY SNIOAIWLIBA
Jowwins uowwoy | b4 Ul sisulred JSEYN Bulea-wWIoM soJayNwiaH
Ajjgisuodsay Juepodwi aG6s SO piig | ysniylL poon eul@isnw
[euoiboy JSEY ©|Y2190|AH
. ybiH — Auoud
o/e/s ‘vad [eluaunuo YbIH
Juapisal | vT Ja1L Buipasig
Jawwns uowwo) | 1ybi4 ul sisuued
(300]q preAdoH weuodw| 4ass +13) pag UM JIUIAN sa1Apojbon
S,|IAe@ ul 9jqeqoud sa1Apojbo.l
9'1) 0/T/0 vad
8paauiq
Jejnbaui pue “quelbiw
‘101ISIA JSJUIM Bley
Angisuodsay Juepodwi a6s GO pag 1ayoreoh|4 ljren
[euoibay MOJ[IM xeuopidw3
ubiH — Aoud
[euaunuod ybiy
VT 4211 Buipaaig
€/0/0 :vdad | ybid ui sisuned
puspisal MOTIIA 38|
Jawwins uowwooun | -yorepn uognpny
T/€/Z vad Juepodwi aG6s SO pag 03N Snasub oalIn
Juapisal pafe-anum
Jawwins uowwooun
0/€/0 :vad stealy L
Juapisal [euoibay ybiH weuodw| | passbuepu] SNJ3JID0A
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 79 abed ‘peaydooln

juepodw| GS GO ysi4 | |93 ueauawy | erRNSOl B|INbuy
1SON
(Ajuo €S 13 ysi4 almaly | snbuaseyopnasd
suone|ndod eso|y
S
nowoJpeue)
Aluo dn02 BinqureH weuodw|
Ul SUOID3)ap JU3JaY 1SON
Aluo dn02 BinqureH weuodw| 13 ysi4 BuLusH | SlfeAnsae esoly
Ul SUOID3)ap JUdJaY 1SON Moegan|g
0/€/S :vad wenodw| aG6s GO piig | 0aJlIA pareoly) SUOUJIAR|S OBIIA
6ul -MO|ISA
[PuIpaaIq
JO suoleAISSqO
7002 ‘uspisal
Jawwns uowwo)
,,10Seas Buipaaiq wenodw| | palsbuepum a1s GO paig | reyD paisealq SUBJIA BLIS1D|
Burinp Buibuis 1SON -MOJ|[DA
900¢ Ul paAlssqO
wenodw| aG6s GO pag 0039Nn) snueolBWe
JSE) 3]|lg-MoJ|2 snaA220
£/€/0 'vag A Pal|ig-MO|[BA 5
Juapisal
Jawwns uowwo)
Anqisuodsay
[euoibay
ubiH — Aoud
2/zlv 'vag [eluaunuo) ybiH
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
ajlwiybig o1 | uoleAIdSUOD 3l TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 G9 abed ‘peaydooln

weuodw| GS o13) ysi4 | Asidwe eas snulew
ISETN uozAwonad
weuodw| (Aluo IS g9 ysi4 Jows xepiow
1SO | suonejndod moqurey sniawsQ
Kle) BinqueH S
1O Yyinow Jeau Jo e nowoJipeuy)
woJj (1a111ea 1o 6GET) pauarealyl
AJuo sp102al 21I0ISIH -arel1s
(AU 8n00 BunqueH wenodw| €3 GO ysi4 | sseg padiins | siexes auolop
Ul SUOI123]ap 1UB2aY A1ap
weuoduwy ¥S o13) ysi4 [219)01d snueolaWe
ISETN uypay X0S3
weuodw| €s o13) ysi4 19onsqnyd snBuojgo
A1ap NEETle) uozAwLg
weuoduwy GS o13) ysi4 [219)01d 1abiu xos3
FSEY ureyo
pawLIu09 194 weuodw| GS GO ysi4 (ppm) slfeunuoy
10U 1nQ ‘siareMmpesy 1SON 1n0J] Mooig snuljaAes
woJ) suodal a|qipal)d
wenodwy uJaouo) €s e13) ysi4 ysuuns snsaqo
1SON [eloads papueg snyjueoeauuy
-9]elS
‘sulnyal Jnpe Jo weuodw| HS [o13) ysi4 uowjes Jefes owes
suodal pawuuosun IVEY onuepy
‘(pax003s Ajall) usy
aliuaAn( jo suonoalep
pawLIjuod JUsday
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyeis awreu
a|lwiybig 01 | uoleAIasUOD Bl TZSOMO ehos | TUE | TAUeY | dlwouoxe| LOWWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8€T 10 99 abed ‘peaydooln

weuodw| waouo) | gSIS | v9oeo ) 19n|1g i winjnasnuiw
[eads Telqgalanu| ewbe|euy
-9lelS
weuodw| uIa2uo0) UNS HNO ) Al 8sloy v sn|eslAIny
[erads TeigalaAU| snuege|
-9lelS
weuodw| uIa2u0) Zs GO 9 | uy3s.fiusH 121IUaY
[enads Telqgalianu| sAiydoje)d
-9]elS
paysiayem ul weuodw| | pausrealyl | £SzS €9 ) uy|3 paisoid snJi sAuydojed
pajuswnaop Ajjuadal ISEY -9)e1S TeigalaAU|
$82U81IN220 Z 1Sk’ 1Y
weuodw| uIa2u0d ns %3] ) [Iays|read elajyuebiew
[erads TeigalaAU| ulaiseq elajebien
-9lelS
wenodw| uIaduod Zs 13143) e Jaddo) bog ayiuexida
[erads TeigalaAU| rUBRIAT
-9]lelS
weuodw| waouo) | gSIS | SO9 ) [@SSnwipuod | ewnseu elwnbi]
[erads TeigalaAU| ulaiseq
-9lelS
weuodw| uiou0) | gsIs GO 9 | [elodiod anig ereue|dap
[erads TeigalaAU| euUope]
-9]lelS
juenodw| ulaauod UNS %) ) Afew v sljwisse
[enads Telqgalanu| eigajydoldajered
-9lelS
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
a|lwiybig 01 | uoneAIBSUOD Bl TZSOMO ehos | TUE | TAUeY | dlwouoxe| LOWIWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 /9 abed ‘peaydooln

1SIw 1uadal Aq ajlwg weuodw| [ewwey reg | snbnyon| snoAn
3y} Ul pajuswnaod umoig ami
s AonINs 1au weuodw| GS GO [ewiwe|y NUIN UOSIA BlaISNIN
1SIW 1Ua23J Ag 9|ILg
3y} ul pajuswnaod
wenodw| GS [ewwep [9Seap\ | ereual) elaIsniN
a|rel-buo
) pajel 1
wenodw| [ewwey 30N wnuolauid
puUB|POOAN SN10JDIN
s AonINs 1au wenodwil uJaouo) €S g9 [ewwey Teg pay silealoq
1SIW 1Ua3J Ag 9|ILg 1SON [eioads snunise
3y} ul pajuswnaod -arel1s
wenodw| PHAS o13) [ewwe|y reogog snjni sijo4
ISETN
juepodw| GS GO [ewwep 3|0A 1iaddefh
payoeg-pay sAwouolYIaD
uiayinos
Juenodw u1gouod | dNS dND 9 | Ajpiuegel v IKaunym
[enads Telqgalanu| elAwoaAIa N
-9lelS
wenodw ulaauod Zs €9 3 | |regn|D 19IMS SNSOJLIUBA
[enads Telqgalanu| snydwoo
-9]elS
,iNdldBUU0D euodw)| | pausrealyl Zs %3 ) [reiqn|d snydjape
ul uoire|ndod a|qelal PVEY -ale1s TelgauaAU| payoeisniy snydwoo
Aluo ay1 sisoy ajwig
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
a|lwiybig 01 | uoleAIasUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT J0 g9 abed ‘peaydooln

juenodw GS 6o | ueiqydwy | Boudail Aeio 10j02ISIan elAH
juenodw| GS 6o | ueiqiydwy | IMaN uisiseq SUS2SAPLIA
snweyydoioN
(A|len wesea|d 1e weuodw| ¥S 6o | ueiqydwy lapuewejes snasny
6 8) uowwod Ajeo07] Asng snyreubowsaq
weuoduw| GS [o13) [ewiwey asnon sniuospny
ISEYN Burdwne sndez
MOpPEa
wenodw| £g [o13) [ewwep Ieag oe|g snueollawe
snsin
Lp:c2llWS JO weuoduw| A 1%49) [ewiwep |reuonodD slfeuonisuel
M pue 31snl jengey 1SON puejbu3z meN snbe|inAS
MOY uolssiwsuen
ul pue ‘;1enqey
MOY Aemybiy
Aqgnios pue , . 4S
dnueysN ajiug ul
pajuawnaop Apjuaday
wenodw| GS [o13) [ewwren 1eNSNA snoly1aqiz
elRpUO
juepodw| GS [ewwen 9sSno siuBisul
ISEYN Burdwne sndezosedeN
59 pue|pooAA
sAdMNS 18U weuodw| 9 [ewwepn reg sijeuolualdas
1SIW 1uddal AQq 9|1wg paJsea-buo SNoAN
ay) ul pajuawnoaod uIayuoN
AOMINS Jau
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis awreu
ajlwiybig o1 | uoleAIdSUOD 3l TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe|
21J199ds sjuswwo)d sBupjuel 18Y10 a1eIs ! L aLeIS | [eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT 10 69 abed ‘peaydooln

fPdysIarem reau wenodw| ¥SES GO a|nday | eaxeus uaaio SIreuJan
1NQ 9pISINO piooal yloows (sAupoaydo =)
£86T 9UO paysiarem uieiseq siydoiojyooi
UIYlIM SpJ02al ON
,Pausiarem uiynm weuoduwy ulPouod | ¥SES 13} a|nday | axeus uoqqry snunes
woJy suodal a|qeal PSEY [eioads uieiseq siydouwrey
Juadal ‘paysiarem -arel1s
Jeau pauuiuo)
¢ uiseq wenodw| wiaoduo) | ¥SES °19) a|nday ayeus soulyineld
A3|leA wales pue JSEY [eads asouboH uopoJalaH
)ooig weyuing e -ale1s uieiseq
S066T Ul SUOITBAISSO
‘A9|le 1ueseald 1e
17(€002) uoneAIasqo
823l auQ
e siaboy juenodw| €S g9 a|nday peayladdo)d X11110JuU02
B0 ‘9|IWg Jo S 1snl uopousp by
(£66T) paiuswnoop
Apuaoal Ajre4
uone|ndod juenodw| S 6o | ueigqydwy Boi4 poop BOlRAJAS BURY
-elaW 1snqoy
uone|ndod weuodwy GS G9 | ueiqydwy lapuewees wnyejnoew
-elaW 1snqoy panods rwWOISAqQUY
g(AaIren weuodw ¥S G9 | ueiqydwy lapuewees wnoedo
jueses|d 1e ““6'a) pajglein rwoisAquy
epunge Ajjeao
paysiaremm uJaduo9 Buryues 9 9 dnoio
snyels aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| OO uoxe|
o1j108ds sjuswwo)d sBupjuels 18Yyio a1eIs [€037] a1elsS | [eqo|9 JaybiH uowiwog

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8¢eT 10 0/ abed ‘peaydooln

Z Ul 3|qissod bBuipaaig /sx20|q Z ul ajqeqold Buipaaig / Sy20[g ¥ ul pawuyuod Buipaalq = .z2/2/v.,

G002/ d3A-10q
€002 '[e 19 Bre1),
"'S)00|q

‘g|dwexa Buisn ‘apod 01 A8y ‘sm ajlwg deliano

ApueaiiuBis sxo0iq Aaains 1yB1g "sjqissod pue ‘sjgeqold ‘pawluod :SUONBAISSJO JO ainreu uo Buipuadap ‘@ouspluod Jo S|BA3| € Yim Buipasiq
Bunuswnoop ‘G86T-286T Polad Jano $00|q 8|beipenb-g/T pakanins si8alunjoA (66T ‘[e 18 Jainag) sepy piig Buipasig 1nondsuuod = vag,

suwo),
weybuig,
‘S31O0ON 319vL
grPONIBS]O dIaM wenodw| uIaouo)d ¥S GO a|nday a[nyL euljoJed
si1sau g a1aym ‘(066T) ISETN [epads Xog uialseq auadeua |
eale yoo.g weyuing -o1e1s
ay) pue . (T00Z) ease
uiseg \mw__m> wares
aur ‘. (666T) eare
Aa|len ueses|d wouy
SpJ02al Juadal Alure4
16N 3JIWg Jo Olqesauina wenodw| uIaduo)d €s ) a|ndey 3[uN_1 Poop\ eidinasul
sayaueiq yioq buore Alreqolo, JSEY [epads sAwwa|D
Salls [elanas 1e (Y002 S pad NONlI -9lels
-666T) UoneIuaWNI0pP
U899y
rerrP2USIarem Olqesauina wenodw| ¥S g9 a|nday | sun) panods erennd
ul uonnguisip Alreqolo, JSEY (sAwa1dA|19
apim jo (5002 181 pay NON| =) sAwws|o
-200g) uoneuawnoop
ITERENS
paysiaremm uJaduo9 Buryues 9 9 dnoio
snieis aweu
alwiybig 01 | uoleAIBSUOD Bl TZSOMO ehon | DIUBY | THUEY | Olwouoxe| LOWWO uoxe]
o1j108ds sjuswwo)d sBupjuels 18Yyio a1eIs [€037] arels | 1eqo|o laybiH o)

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



8eT Jo T/ abed ‘peaydooln

ABayens uoneAIasuod ajlIp|iM dAISUsYa1dwo SINdidBUU0D ,
900z AanteH,

(‘wwod 'siad) uosxyaia,,

BT66T UIMPO0D,,

‘wwo? ‘siad Ecmg?H

Syjuel ayels pue [eqo|b jo uopeue|dxa ay) 1o} v Xipuaddy 8as

.exe] aley {puelbug mapN =] Ajjeuoifay :z UoISIAIQ, pue puelbul maN ul BulINdd0 exe| aley A|leqo|o
‘T UOISING,, Se uoiealjgnd ‘[e 19 Yoequinig ay) ul paxuel asoy} ale exe} u1aduod euoifial pue|bug maN,, a|gel SIyl Ul "966T ‘e 19 Yoequnigd,,

G00Z-€002 SUOWBAISSTO PBSYIOON,

002 1011SIQ UOIBAISSUOD JBAIY INJNOBUUOD,

"wwiod "siad oured|iy,,,

002 SUBWI3|Y pue Jaunio_

"wwod "s1ad supisy,;

elep ASAINS ysi 43Q-10D Jo/pue 96T [e 18 YUOMIUM Bunid ‘500g zoimalseled pue Uspie,

“"wwod 'siad IjoyeN,

G00z dnois asnbey ayl,

9PIM-3]BIS PBJUSWINI0P LB AJUSI3I SARY SBIUBLINII0 [BIDASS (UOXE) SIU} 10} dYep JO INO snjels [eBa] d)els pue suel ajels,

paysiaremm uJaduo9 Buryues snye; 9 9 dnoio swel
anwiybig 01 | uoOIRAIBSUOD Bl TZSOMO mmmw uRy | Tuey | olwouoxel Lowwos uoxe|
o1j108ds SjUBWIWOD sbujuel 1aYy10 oreIS €091 “seis | reqoio 1aybiH

‘paysJalem IaAly a|iwiybig 8yl ul IN220 01 UMouy Saldads Ysii-1e Jo Arewwns 'z a|jgel

Eightmile Watershed Management Plan 12/2005



Birds

A comprehensive inventory of the birds of the Eightmile watershed has not yet been performed,
but a number of studies of avifauna have focused on several parts of the watershed. Devil’s
Hopyard and the Burnham Brook area, in East Haddam, have been have been sites of rigorous
and longitudinal bird inventories (Goodwin 1991a). Scientific bird inventories have been
performed in Nehantic State Forest in Lyme and East Lyme, and in Devil’s Hopyard State Park
in East Haddam (Craig, Atshul, and Beal 2003). Yearly June and December bird censuses are
performed in a circular area that includes much of the Salem portion of the watershed (Bingham,
pers. comm.), and biologists with The Maguire Group, consultants to the Connecticut Dept. of
Transportation (CT-DOT), have recently performed surveys of birds in the proposed Route 11
extension corridor in Salem and East Lyme. In addition, volunteers reported to the 1982-1986
Connecticut Breeding Bird Atlas Project for all the blocks (a “block” = 1/6 of a 7%-minute
USGS topographic quadrangle map) that overlap with the Eightmile watershed.

From these sources, the author has
compiled a list, presented in Table 2,
of about 91 birds of special
conservation concern that have been
documented in and near the Eightmile
River watershed in recent decades.

By general consensus of local/regional

ornithologists (Comins pers. comm.;

Askins, pers. comm.) the Eightmile

watershed’s most important role with

respect to avian biodiversity is as a

stronghold for the Cerulean Warbler

(Dendroica cerulea), which is known

to breed throughout most of the

Eightmile watershed. This species has

been identified as a species of special

conservation concern by three international bird conservation organizations, the ICUN,
Audubon, and Partners in Flight. This
forest interior species evidently
requires large blocks of deciduous
forest, and is especially sensitive to forest fragmentation (Askins 2000). It appears that it is no
coincidence that the Eightmile watershed, with its large blocks of unbroken forest (SEE Figure
7), is a stronghold for the Cerulean Warbler.

Figure 7. Male Cerulean Warbler (Dendrioca cerulea). Photo
credit: © PAUL J. FUSCO - ALL RIGHTS RESERVED.
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Figure 8. Unbroken forest blocks in the Eightmile River watershed, in relation
to documented Cerulean Warbler breeding sites.
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Portions of the Eightmile watershed have been identified by Audubon Connecticut as meeting
the criteria for designation as an “Important Bird Area” in the state (Patrick Comins, pers.
comm.).
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Figure 9. Current nesting habitat in Salem for Bobolink (Dolichonyx oryzivorus) a State-listed Species of
Special Concern (Bingham pers. comm.).
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Invertebrates

As shown in Table 2, twelve invertebrate species listed as State-Threatened or State-Special
Concern have been recently documented in the Eightmile watershed: 3 butterflies, 3 dragonflies,
1 mayfly, 1 damselfly, 2 mussels, and 2 Tabanid flies (i.e., horseflies and deerflies). A
comprehensive inventory of the invertebrate fauna of the Eightmile watershed has not yet been
performed, but a number of places in the watershed have for some time been recognized by
amateur and professional invertebrate specialists as “hot spots” for various invertebrate fauna,
and there is a considerable compilation of invertebrate data for the Eightmile watershed. Dr.
David Wagner, at UCONN, and Michael Thomas, with the Connecticut Agricultural Experiment
Station, have reviewed and compiled Odonata records, and the Connecticut Butterfly Society has
compiled records of Lepidoptera from the Connecticut Butterfly Atlas Project. In addition, the
CT-DEP-NDDB has researched and compiled records of other invertebrates (e.g., Diptera)
believed to be rare in a state and/or global context.

The twelve State-listed invertebrates are
dependent upon several habitats in the
Eightmile watershed. Four of the species -
2 dragonflies, 1 mayfly, and 1 mussel
species - are associated with lotic sections
of the Eightmile River itself and its larger
tributaries. Three of the species - one
butterfly and both Tabanid fly species - are
associated with bog-like medium fen
habitat. Two species — one dragonfly and a
globally rare damselfly — are associated
with certain sandy-bottomed natural
ponds/small lakes. One of the butterflies,
the globally rare Frosted Elfin, is associated
Figure 10. Bog Copper (Lycaena epixanthe) with host ~ With sand barrens and open rocky outcrop
plant, Large Cranberry (Vaccinium macrocarpon), and  habitat. The third butterfly species appears
Rose Ppgonia (Pogonia Qphioglossoides), a nectar source, to be associated with a large scrubby swamp
in medium fen community. complex. Finally, one mussel species
occurs in the fresh-tidal Hamburg Cove.

In addition to documenting State-listed and globally, professional and amateur naturalists have
compiled total taxa lists for certain groups of invertebrates. The Connecticut Butterfly Atlas
Project documented 70 of the ~120 butterfly species known from Connecticut in blocks
overlapping the Eightmile watershed.
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Reptiles and Amphibians

A comprehensive, systematic inventory of the reptiles and amphibians of the Eightmile River
watershed has not yet been performed, but there exists a considerable body of data on the
herpetofauna of the watershed and its near vicinity, from which the author has compiled the list
presented in Table 3. Sources for the data presented in Table 3 include: a GIS database of reptile
and amphibian data for the Eightmile river watershed and its near vicinity, based on voucher
specimens, photographs, and reliable observations by professional and avocational herpetologists
(Gruner and Klemens 2004); observations by naturalist Dr. David Bingham, of Salem, CT; the
biological survey of the Route 11 corridor by biologists with The Maguire Group, consultants to
the Connecticut Dept. of Transportation (Zemba, Hall, and Hageman pers. comms.); a vernal
pool inventory conducted by the Connecticut River Conservation District, using volunteers
trained by a professional herpetologist (Connecticut River Conservation District 2004); a
compilation of species documented over several decades at the Burnham Brook Nature
Conservancy Preserve in East Haddam (Goodwin 1991); observations by educator and
avocational herpetologist Ed Natoli, of Salem, CT; Michael Klemens’ 1993 Amphibians and
Reptiles of Connecticut; and the author’s field observations, 2003-2005.

Based on these sources, at least 28 species of reptiles and amphibians have been documented
within the Eightmile River watershed in recent decades, and an additional 2 species outside, but
near, the watershed (Gruner and Klemens 2004). Among these are 4 State-listed species, all in
the “Special Concern” category and all reptiles: Heterodon platirhinos (Hog-nosed Snake), and
Thamnophis sauritus sauritus (Eastern Ribbon Snake), Clemmys insculpta (Wood Turtle),
Terrapene c. carolina (Eastern Box Turtle). All of these species are also classified in
Connecticut’s Comprehensive Wildlife Conservation Strategy (CWCS) as “Very Important”.
Also occurring in the watershed is a reptile species that is not yet State-listed as Endangered,
Threatened, or Special Concern, but is classified in the CWCS as “Very Important”: Clemmys
guttata (Spotted Turtle), which is considered by local naturalists to be not uncommon in the
Eightmile River watershed.
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Mammals

A comprehensive inventory of the mammals of the Eightmile River watershed has not yet been
performed, but various surveys of limited scope have been performed in or near the watershed in
the last several decades. Based on these surveys, together with reliable reports of observations,
and the author’s field observations, approximately 39 terrestrial mammal species (36 native and
3 naturalized non-native) have been documented naturally occurring in, or very close to, the
Eightmile watershed. Several more species may reasonably be expected to occur in the
watershed. All of these species are terrestrial mammals, as opposed to marine. To the best of
the author’s knowledge, no marine mammals have been documented using Hamburg Cove, but
since harbor seals have been recently observed in the Connecticut River well upstream of the
Cove, it is reasonable to expect that harbor seals either have used, or will use, Hamburg Cove.

Thirteen of the mammal species (See Table 2) documented in or near the watershed within the
last several decades are included in Connecticut’s Comprehensive Wildlife Conservation
Strategy (CWCS), as “Important”, “Very Important”, or “Most Important” species.

One of these species, the Red Bat (Lasiurus borealis), is State-listed as Special Concern, and
listed in the CWCS as a “Most Important” species. The Red Bat has been documented within
the Eightmile watershed by recent CT-DEP mist net survey. This tree-roosting bat uses air space
over the Eightmile River as movement corridor and for foraging. It habitat preference is for an
admixture of open and treed habitat (Jenny Dickson, pers. comm.). The Red Bat is the only
State-listed mammal documented in the watershed.

Among the ten CWCS-listed species, those ranked rarest statewide are Bobcat (Felis rufus) and
New England Cottontail (Sylvilagus transitionalis), which are ranked “S2?” and “S2”,
respectively, and “Very Important” and “Most Important”, respectively, in the CWCS.

Bobcat sign (tracks, droppings) has been detected within the watershed as recently as 1984
(Goodwin 1991), and there have been several recent reliably reported sightings of Bobcat in 3 of
the 5 towns that overlap with the watershed (CT-DEP 2003). The author could not confirm
whether these sightings were also within the watershed. For unknown reasons, Bobcat are more
abundant in the western Connecticut than they are in eastern Connecticut, in spite of an apparent
abundance of suitable habitat in the many places in eastern Connecticut, such as the Eightmile
watershed. This statewide distribution pattern appears to be stable, and thus it does not appear
that the Eightmile watershed is, or will be, a stronghold for Bobcat, in state or regional context
(Paul Rego, pers. comm.).

The New England Cottontail has recently been documented at two places in the Eightmile
watershed, and a third location just outside of the watershed. It is associated with scrubby
habitat in rights-of-way, and with forested habitat with a well-developed shrubby understory
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(Howard Kilpatrick, pers. comm.; Anthony Zemba, pers. comm.).

Black Bear (Ursus americanus), which CWCS-listed as an “Important” species, has been
recently sighted in at least 3 of the 5 towns overlapping with the Eightmile watershed, and also
in towns bordering the watershed. The author could not confirm if any of these sightings were
within the watershed, but there is abundant suitable habitat in the watershed and it is reasonable
to assume that the watershed is being used, at least, by dispersing/wandering non-breeding Black
Bear. The Eightmile watershed is outside the part of Connecticut where Black Bear is
considered to be established (i.e., where they are regularly breeding), and thus the watershed is
not at present considered to be an important area for bears. The Black Bear population and the
areas where they are considered established are expanding in Connecticut, however, and it it is
reasonable to expect that the watershed, with it’s low level of development, large unbroken
forest blocks, and large portion of protected land, will in the future support a breeding population
of Black Bear (Paul Rego, pers. comm.).

In addition to the CWCS-listed mammals that have been documented in or near the Eightmile
watershed, there are at least three additional species (1 bat, 2 small mammals) that are
considered possible or likely to occur, based on our current understanding of their habitat
requirements and statewide distribution (Jenny Dickson, pers. comm. [bats]; James Fischer, pers.
comm. [small mammals]). These are:

« Eastern Pipistrelle (Pipistrella subflavus) — CWCS listing: “Important”

« Southern Bog Lemming (Synaptomys cooperi) - CWCS listing: “Most Important”, State-
Special concern

« Northern Water Shrew (Sorex palustris) - CWCS listing: “Most Important”.

Besides “at risk” species, several other mammals deserve special mention. Like the Black Bear,
Fisher (Martes pennanti) were extirpated in Connecticut, and have become re-established in
Connecticut over the last 40 years, both via introduction in the western part of the state, and via
dispersal from Massachusetts in the east. They have been especially successful in the eastern
part of the state (Paul Rego, pers. comm.). There have been recent sightings and road-Kkills in
most of the Eightmile watershed towns (CT-DEP 2003). The author observed Fisher tracks in
several places in the Eightmile watershed in the winter of 2004-2005, and was scolded by a live
Fisher in a tree just outside the watershed at another location. By all appearances, Fisher are
well-established in the Eightmile watershed.

Plant

The Eightmile River watershed hosts extant populations of 34 plants considered rare,
endangered, threatened, and otherwise of conservation concern in global, regional, and/or state
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contexts (See Table 2). Of these, two species are globally rare: Bidens eatonii Eaton’s Beggar-
ticks (G2) and Eriocaulon parkeri Parker’s Pipewort (G3); intertidal wetland habitats support
robust, regional stronghold populations of both species. Twenty-four plants (including the two
globally rare species) have been identified as being of New England regional conservation
concern (Brumback et al. 1996). And finally, the watershed hosts 28 State-listed plants, i.e.,
plants listed in Connecticut as Endangered, Threatened, or Special Concern (this total includes
the above-mentioned 2 globally rare species and 16 additional species of New England regional
concern species; 6 of the New England regional concern species are not State-listed in
Connecticut). Of the above-mentioned plants, the author personally observed populations of 30
of the 33 rare plants during the period 2003-2005, and

the observation of one additional species was reliably

reported in 2003 (Mattrick pers. comm.). Thus, 31 of

the 33 rare plants believed extant in the watershed

have been confirmed extant within the last 4 years.

The remaining two species, the fern Ophioglossum

pusillum Adder’s Tongue and the grass, Schizachne

purpurascens Purple Oat, were documented as

recently as 1998 and 1990, respectively. The author

has confirmed that the sites for these species are still

intact, so it is reasonable to follow the NatureServe

convention (i.e., last observed within the last 25

years), and consider the species to be extant in the

watershed.

The Eightmile River watershed is of special
significance for several of the rare plants of New
England regional conservation concern. The

watershed hosts most of the individual plants still Figure 11. . State-Endangered and
known to exist in New England of Scutellaria regionally rare Scutellaria
integrifolia Hyssop Skullcap (See Fig. 11). The integrifolia (Hyssop Skullcap)

watershed hosts the most robust occurrences, and the

largest concentration of occurrences, of Aristolochia serpentaria Virginia Snakeroot that are
known in New England. The watershed hosts the majority of the known Connecticut
occurrences, and perhaps also the majority of individual plants known in New England, of Xyris
smalliana Small’s Yellow-eyed Grass (See Fig. 14). The watershed is a critical regional
stronghold for these three plants in New England. Four additional plants are notable for the
robustness of their populations and/or numbers of occurrences in the watershed: Asplenium
montanum Mountain Spleenwort, Carex bushii Sedge, Pedicularis lanceolata Swamp
Lousewort, Mimulus alatus Winged Monkey-flower, and Asclepias purpurascens Purple
Milkweed (See Fig. 12). This last species occurs in low numbers, but in a relatively large
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number of individual occurrences (3-4) for a single locality.

The total number of extant occurrences of State-listed plants currently known in the Eightmile
watershed (as of May 2006 and to the best of the author’s knowledge) is about 58 occurrences.
Forty-nine of these occurrences were observed and confirmed extant by the author in the period
2003-2006, while observations of 3 additonal occurrences were reliably reported during the same
period. The remaining 6 occurrences were last observed as long ago as 1982 and as recently as
2002, and it is reasonable to suspect that they are all still extant.

In 2004, based on the results of the author’s 2003 survey of the watershed for rare plants, the
author estimated that the actual number of State-listed and regionally rare plant occurrences in
the Eightmile watershed is probably at least 50% higher than the current total then known for the
watershed (53). This estimate is supported
by the author’s subsequent discoveries of 9
additional State-listed plant occurrences
and one new State-listed species in the
watershed in 2004 and 2005. In
considering the implications of this, it is
important to realize that the majority of the
occurrences discovered by this survey will
likely not persist without some form of
habitat
management/disturbance/manipulation by
man. Several of these occurrences (e.g.,
those of Scleria triglomerata Nutrush,

Asclepias purpurascens Purple Milkweed,

Lespedeza repens Creeping Bush-clover,
Liparis liliifolia Lily-leaved Twayblade,
Xyris smalliana Small’s Yellow-eyed grass)
may reasonably be viewed as having been
discovered just in the nick to time to prevent their imminent loss. Likewise, several priority
natural communities were identified which are still intact and of high quality, but are also
threatened by one or more of the following: invasives, beaver activity, over-browse by deer, lack
of management or less-than-optimal management, and in some cases lack of protection. The
timely recognition of these community occurrences’” management and protection needs, as well
as timely discovery of not-yet-recognized occurrences, makes their continued existence more
likely.

Figure 12. State-Special Concern and
regionally rare Asclepias purpurascens (Purple
Milkweed).
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Eightmile River watershed in a New England regional context: the NatureServe analysis

There are several ways in which the regional biodiversity significance of the Eightmile river
watershed may be assessed. One way is to compare the number of rare species found in the
Eightmile to other watersheds of comparable scale in the region. Toward this end, in late 2004,
NatureServe.org was commissioned by the Eightmile Watershed Study Committee to create a
tally of extant rare species for each of all the HUC12 and HUC10 drainage basins in New
England. This analysis was a first of its kind, as it was based upon data shared by state natural
heritage programs, and data sharing agreements between the natural heritage programs and
NatureServe had only just been finalized by late 2004.

The species used in the analysis were only those currently considered the rarest in each state
(species with state ranks of S2S3 or rarer), and all globally rare species (global rarity ranks of
G3G4 or rarer). There were several reasons for this restriction, which eliminates from
consideration many species that are legally protected in each state, and many other species that
have been identified by various organizations as of conservation concern and at-risk. One reason
for the restriction was to neutralize as much as possible the geographic scale differences between
states that all use the same rarity ranking system, which is based mainly on numbers of known
occurrences in the state. Another reason was the supposition that the state heritage programs
have a more accurate understanding of true numbers of occurrences for their rarest species than
for the less rare species, because the former have been the objects of greater inventory effort.

An additional restriction on the Natureserve analysis is that it counts only species documented in
the watershed in the last 25 years. This represents a best attempt to compare, between
watersheds, the number of extant rare species, and, by extension, existing habitat conditions (as
opposed to historic conditions). The majority of records older than 25 years are problematic to
use in this kind of analysis, because locality information is for most records too imprecise to
allow assignment to watershed (town is most often the most precise locality information
associated with older records).

Given these restrictions, the tally of extant countable rare species for the Eightmile River
watershed was 20 species (including 3 globally rare species) before incorporating recent data not
available to NatureServe at the time of the analysis, and the tally is 32 species (including 5
globally rare species), after incorporating the occurrence data developed by recent surveys and
research in 2003-2005 (which data had not been processed by the state heritage program and
transmitted to NatureServe by the time of there analysis). Both tallies are surprisingly small
compared with the number of State-listed species (55), and the summary list of “at-risk” species
associated with the watershed (160). However, this reduction is understandable, given the focus
of this analysis on the rarest species, in a regional, rather than a state, context.

As explained in the introduction, the hierarchical scheme of organization of drainage basins used
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by the federal government differs from that used by the state of Connecticut, and the other New
England states use the federal system. For this reason, it is not possible to directly compare the
tally of rare species for the Eightmile River watershed, as it is defined in this report, to the New
England HUC12 and HUC10 drainage basins. The majority of New England’s HUC10 (i.e.,
regional) basins are 2X to 9X the area of the Eightmile River watershed, while most HUC12
(subregional) basins are much smaller (median size = ~31 mi®). Comparisons of species richness
among geographic units of very different area are biased toward the larger units, because species
richness generally increases with area regardless of relative biodiversity values. However, the
Eightmile River watershed is comprised of two federal HUC12 basins, and it was possible to
directly compare each of these subsets of the Eightmile River watershed to all other HUC12
basins across New England. The results of this comparison are presented in Table 4. Also, a
comparison has been made between the Eightmile watershed, as defined in this report, and all
other New England HUC10 watersheds (median size = ~137 mi?), using density of rare species
per unit area, which in some measure equalizes the “advantage” of the larger size watersheds.
This comparison is presented in Table 5.
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Table 5. Comparison of Eightmile River watershed to HUC10 watersheds in New
England and Connecticut, in terms of rare species/unit area.

Eightmile River Eightmile River watershed
watershed (=Eightmile (=Eightmile [main stem]
[main stem] HUC12 code:

HUC12 code: 010802050903 + East

010802050903 + East Branch Eightmile
Branch Eightmile HUC12 code:

HUC12 code: 010802050902),
010802050902),

before updating data.

after updating data.

Number extant globally rare species (G1 thru 3 5
G2G3) in basin

Number extant state-rare and globally rare species | 20 31
(S1 thru S2S3, G1 thru G2G3) in basin

New England Context | Percentage of New 8.6% 1.1%

England HUC10 basins

Number of HUC10 hosting MORE extant

basins: 417

globally rare
Median HUC120 basin species/square mile
area: ~137.mi Percentage of New 91.4% 98.9%
Extant total rare England HUC10 basins
species/HUC10 basin: hosting FEWER extant

lobally rare

Range = 0-112; globa .
Median = 8 species/square mile

Percentage of New 9.4% 4.6%

Extant globally rare

species/basin: England HUC10 basins

hosting MORE extant
Range = 0-20; Median total rare species (state-
=1 rare and globally rare
combined)/square mile

Percentage of New 90.6% 95.4%
England HUC10 basins
hosting FEWER extant
rare species (state-rare
and globally rare

combined)/square mile
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To summarize the data presented in Tables 4 and 5, the Eightmile River watershed, as defined
for this report, ranks among the New England regional (HUC10) and subregional (HUC12)
basins with the highest concentrations of extant rare species, regardless of the several ways in
which the comparison may be made. When the Eightmile watershed is ranked among the 417
New England HUC10 basins in terms of number of extant rare species per unit basin area, it
ranks in the 96" percentile in terms of extant total rare species/unit basin area, and in the 99"
percentile, in terms of extant globally rare species/unit basin area. In an alternative comparison
of basins more similar in terms of area, the two component HUC12 basins comprising the
Eightmile watershed have been ranked among the 1,931 New England HUC12 basins, in terms
of extant rare species/basin. The Eightmile [main stem] basin is exceeded by only 2.7% of New
England basins in terms of total extant rare species/basin, and is exceeded by only 0.8% of New
England HUC12 basins, in terms of extant globally rare species/basin. The East Branch
Eightmile basin is exceeded by 19.2% of New England HUC12 basins, in terms of total rare
species per basin, and by 37.4% of New England HUC12 basins, in terms of extant globally rare
species per basin.

The evident difference between the rare species richness of Eightmile [main stem] HUC12 basin
and the East Branch Eightmile HUC12 basin is in part real, due to the several ecological systems
present in the former and not in the latter. However, in part it is an artifact of the much smaller
size of the East Branch basin (22.5 mi?), compared with the Eightmile main stem (39.9 mi?), the
majority of New England HUC12 basins (median size = 31 mi?). If the one attempts to
neutralize the effect of area disparity by using density of rare species, the East Branch HUC12
basin ranks in the 90™ percentile of New England HUC12 basins, in terms of extant globally rare
species/unit basin area, and in the 89" percentile of New England HUC12 basins, in terms of
total extant rare species/unit basin area.

Eightmile River watershed in a Connecticut context

In a state context, the biodiversity significance of the Eightmile watershed may be directly
compared to the other regional drainage basins, using the CT-DEP organizational scheme,
wherein the Eightmile watershed is defined as Regional basin No. 48. In this section, the
Eightmile watershed is ranked against other Connecticut regional basins in terms of numbers of
globally rare species and numbers of total rare species (i.e., state-rare plus globally rare species).
A tally of extant globally rare species for each Connecticut regional drainage basin is presented
in Table 6. Extant globally rare species are defined in the same way as in the previous section.
Tallies were provided by the CT-DEP-NDDB in May 2005, and thus are more current, by almost
one year, than the data used to generate the Natureserve New England tallies in the previous
section
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The data presented in Table 6 shows that the Eightmile watershed, which hosts populations of
five globally rare species, ranks in the top 6 of the 44 regional basins in Connecticut, in terms of
number of extant globally rare species per basin. Only two regional basins exceed the Eightmile
in the number of extant globally rare species/basin, while four basins have the same number. A
straight comparison of species tallies of regional basins in Connecticut means comparing
geographic entities of very different area, and such comparisons are potentially biased in favor of
the entities with larger area, independent of the biodiversity values of the entities. Thus, a more
informative comparison may be that of density of globally rare species per basin. In terms of
number of extant globally rare species per unit area of basin, the Eightmile watershed
(0.0801/mi?) ranks 5™ among the 44 Connecticut regional watersheds. In terms of total extant
rare species (globally rare plus State-rare species) per unit area of watershed, the Eightmile
watershed ranks 6™ in Connecticut. The five watersheds with with higher rare plant densities are
all watershes with the highest rare species densities in New England.
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V. NATURAL COMMUNITIES
Significant natural community occurrences.

Approximately 100 occurrences of natural communities in the watershed have been identified by
the author as “significant” and documented by this survey (summarized in Table 7).
Communities were deemed significant on the basis of rarity, uncommonness or restricted
occurrence (factoring in threats, and rate and magnitude of decline over last century), high
native-species-richness (often including multiple rare and uncommon plant species), and/or
exemplary character and/or condition (i.e., especially, low relative prominence of exotic and/or
invasive species). Each natural community occurrence was assigned a biodiversity significance
rank on a scale of 1 (Very High) to 4 (Moderate) or 5 (Exemplary*) or 6 (Arguable). The
following is a breakdown of the 100 natural communities by biodiversity rank:

1. Very High 7 occurrences
2. High 11 occurrences

3. Moderate-High 10 occurrences

4. Moderate 34 occurrences
5. Exemplary* 18 occurrences
6. Arguable 20 occurrences

In the context of global biodiversity, the site of highest recognized significance in the Eightmile
River watershed is the concentration of rare entities in the freshwater tidal upper reaches of
Hamburg Cove. Three elements of recognized global rarity occur together there: the Freshwater
Intertidal Flats/ Parker’s Pipewort — Dotted Smartweed (Eriocaulon parkeri — Polygonum
punctatum) community [Global rank: G2], Bidens eatonii [G2], and Eriocaulon parkeri [G3].
These entities co-occur near the head-of-tide in close association with nine other State- and/or
New England-regional rare plants and several other uncommon/restricted/suspected rare plants,
most of which occur in or adjacent to several types of freshwater tidal marsh and wet meadow
communities (which may also turn out to be globally rare communities). Consequently, this site

* the “Exemplary” rank is applied to high quality occurrences of common types of native communities, and/or to
examples of common communities that are in uncommon or rare condition (e.g., a common forest type in old-
growth condition), that do not or are deemed unlikely to provide critical habitat for rare plants.
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hosts the most intensive concentration (11 species) of extant State-listed plants known in the
watershed.

Three other sites in the watershed may have global significance owing to the presence of
potentially globally rare natural communities: Norwich Pond, Uncas Pond, and Cedar Lake.
Occurring at Norwich and Uncas Ponds are the [sandy] Acidic Pond Shore/Seven-angle
Pipewort — Dortmann’s Cardinalflower (Eriocaulon aquaticum — Lobelia dortmanna)
Intermittently Exposed Forb Vegetation (global rank: G?). It is suspected that this community
may be a global rarity (depending on the outcome of more range-wide inventory and
classification work). Additionally, Uncas Pond hosts the second highest concentration of
multiple State-listed plants in the watershed (5 species, including one New England regional
rarity).

Cedar Lake hosts what the author suspects may be a globally rare community that occupies a
floating peat flat that occurs
along the pond shoreline
where it is adjacent to
shrub-swamp and Atlantic
White Cedar basin swamp.
This community is
apparently not yet
represented in International
Vegetation Classification
(Grossman et al. 1998), but
based on its strong floristic
similarity to the above-
mentioned sandy pond
shore community (Grank:
G?) at Uncas Pond, may

Figure 13. Freshwater intertidal sand and gravel flat supporting the globally rare (G2)
Parker’s pipewort — Dotted smartweed (Eriocaulon parkeri — Polygonum punctatum)
community. The two globally rare plants Eriocaulon parkeri (Parker's Pipewort) [the
plant with the star-like habit and small round white flowers] and Bidens eatonii (Eaton’s
Begger-tick) [the plant appearing to have toothed leaves in whorls of four, in the right half
and near the bottom of the picture] grow together in this community.

likewise be suspected to be a globally rare community. This community supports very robust
populations of 3 of the same State-listed rare plant species that occur at Uncas Pond, including
one regionally rare species, and the author strongly suspects that additional survey at this site
would reveal more rare plants.
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In a New England regional biodiversity context, several other sites in the Eightmile River
watershed have special prominence: two sections of the electrical transmission right-of-way
Lyme; the meta-occurrence of meadow habitats in the vicinity of Salem Four Corners; the
Pleasant Valley Preserve, in Lyme; and the meta-occurrence of acidic cliff habitat in the vicinity
of Devil’s Hopyard State Park, in East Haddam. All of these sites host one or more regional
stronghold populations of New England-regionally rare plant species (the first three sites each
host at least 3-4 State-listed species each), in association with natural communities of
conservation significance, at least in a state context.

Among the potentially most important biodiversity features of Eightmile River watershed is the

extensive meta-occurrence of so-called “warm-season” grasslands, which include, more

frequently, little bluestem (Schizachyrium scoparium)- and/or Carex pensylvanica-dominated

grasslands, and, less frequently, big bluestem (Andropogon gerardii)-dominated “prairies”.

These dry to seasonally wet/dry grasslands, which require periodic anthropogenic disturbance

(fire or mowing) to persist as open-canopy communities, represent among other things an
important reservoir of native genotypes of grass
species whose seeds of non-local origin are
purchased and planted at considerable expense by
land managers in efforts to create warm-season
grassland habitat by around New England. There
appears to be a strong correlation between the
occurrence and prominence of the tall-grass prairie
species (i.e., Andropogon gerardii, Sorghastrum
nutans, Tridens flavus, etc.) and the occurrence of
rare and uncommon herbaceous species, and a
similar, but somewhat weaker, correlation between
Little Bluestem-(Schizachyrium scoparium)-
dominated grasslands and the occurrence of rare and
uncommon herbaceous species.

Figure 14. Sevenangle pipewort — Dortmann’s cardinalflower
(Eriocaulon aquaticum — Lobelia dortmanna) Intermittently Exposed
Forb Vegetation (global rank : G?), along shoreline of Uncas Pond.
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Table 7. Summary of significant natural communities documented to-date in the Eightmile River

watershed.
Natural No. Occur- Biodiversity | Rationale for Rare Plant Habitat
Community/Natural rences Significance | Assigning (Actual/Potential/Negligi
Community group/other Rank[s] Significance ble)
designation (1=highest,
6 lowest)
Freshwater Intertidal 2 1-2 Recognized globally | Actual (including 2
Flats rare (G2) vegetation | globally rare species
alliance [G2, G3]) and potential
Freshwater Tidal 3 1-4 Uncommon/restricte | Actual (including 1
Marsh d to rare community | globally rare species
(one or more may be | [G2]) and potential
globally rare)
Dry rich cedar- 1 meta- 1 Rare or uncommon Actual and potential
dogwood forb/Carex occurrence community; host
pensylvanica savannas concentrations of
rare and uncommon
plants with robust
populations
Floating seasonally 1 meta- 1 Rare (possibly Actual and potential
flooded peat flat occurrence globally rare)
community community; hosts
multiple rare plants
with robust
populations
Acidic Pond Shore 2 1 Rare (possibly Actual and potential
community globally rare)
community; hosts
multiple rare plants
with robust
populations
Fresh-spring-tidal wet 1 1 Rare (possibly Actual
meadow/acidic, sandy globally rare)
seasonally saturated community; hosts
meadow two regionally rare
plants and several
uncommon species
Big Bluestem prairies 3 2 Uncommon or rare Actual and Potential

community
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Table 7. Summary of significant natural communities documented to-date in the Eightmile River

watershed.
Natural No. Occur- Biodiversity | Rationale for Rare Plant Habitat
Community/Natural rences Significance | Assigning (Actual/Potential/Negligi
Community group/other Rank[s] Significance ble)
designation (1=highest
6 lowest)
Sandy, acidic, 7 2-4 Rare or uncommon Potential
seasonally saturated community,
and/or inundated threatened without
meadows management
Wet meadows and 2 2 High native plant Actual
scrubby seasonally wet diversity including
meadows of Thick Till multiple rare and
landscape in Salem uncommon species;
rarity?
Sand barrens, dry 34 2-6 Uncommon Actual and potential
grasslands, dry acid community, at least (global rarities among
cedar savannas, and as large meta- potentials)
acid oak woodlands occurrence,
threatened without
management
Medium and Poor Fens | 6 3-6 Rare or uncommon Actual and potential
community
Ice talus forest 1 3 Rare or uncommon Potential
community
Acidic cliffs 1 large meta- | 3 Exemplary meta- Actual and potential
occurrence occurrence
Open and semi-open 2 3-4 Rare or uncommon Potential
Acidic Rocky community
Summit/Outcrop
communities
Acidic Atlantic White 1 4 Uncommon/restricte | Actual and potential
Cedar Basin Swamp d community
Acidic Spring Fen 3 4 Uncommon/restricte | Potential
d community
Subacidic Rocky 1 4 Rare or uncommon Potential (global rarities
Summit/Outcrop community among potentials)
communities
Dry Subacidic Forests | 4 3-4 Rare or uncommon Actual and potential

community

(global rarities among
potentials)
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Table 7. Summary of significant natural communities documented to-date in the Eightmile River

watershed.
Natural No. Occur- Biodiversity | Rationale for Rare Plant Habitat
Community/Natural rences Significance | Assigning (Actual/Potential/Negligi
Community group/other Rank[s] Significance ble)
designation (1=highest

6 lowest)
Old-age ravine 1 5 Exemplary Probably negligible
hemlock forest
Mature swamp white 1 5 Arguably exemplary | Potential
oak forest swamp (large, with many

large oaks)

Vernal pool 9 5 Exemplary Potential for some,
communities and negligible in others
related draw-down
swamp forests and
woodlands
Basin Marsh 2 5 Exemplary Potential
Riverside 1 meta- 5 Exemplary Potential
Seep/Riverbank occurrence
Beach/Shore
Community
Acidic Seepage 3 5-6 Exemplary Potential
Forests and Swamps
Assorted other 7 5-6 Exemplary Actual and potential
common types of
wet/seasonally wet
meadows, fens,
marshes and shrub
swamps
Acer-Fraxinus- 2 2-4 Host rare and Actual and potential

Hepatica forests

uncommon plants;
may be uncommon
or rare community
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V1. ANADROMOUS AND RESIDENT FISH
Fish Species of Special Conservation Concern

The Eightmile watershed hosts at least 7 fish species that have been identified as being of special
conservation concern/significance (see Table 2). These include one State-listed species,
Enneacanthus obesus Banded Sunfish (State-Special Concern; G5S3), which was documented
for the first time in the watershed by a survey in the late 1990s, at one of the impoundments
along the Eightmile River (CT-DEP-NDDB 2004; Gephardt, pers. comm.). The University of
Massachusetts” Northeast Instream Habitat Program (NEIHP) conducted a summer 2004 survey
of Eightmile River and it’s tributaries for fish

and mussels, which was restricted to lotic

habitats (i.e., not including impoundments).

This survey documented the presence of 3

anadromous fish species that the Connecticut

Comprehensive Wildlife Conservation

Strategy (CWCS) has identified as “Most

Important” or “Very Important”: Anguilla

rostrata American Eel (Most Important),

Salmo salar Atlantic Salmon (Very

Important), and Petromyzon marinus Sea

Lamprey (Very Important). In addition, the

NEIHP survey documented the presence of 3

resident fish species listed in the CWCS as

“Very Important”: Esox niger Chain Pickerel,

Erimyzon oblongus Creek Chubsucker, Esox

americanus Redfin Pickerel. Finally, “wild”

(i.e., not introduced from hatchery stock)

Salvelinus fontinalis Brook Trout (CWCS: Figure 15. Chapman’s Falls, at Devil's
“Most Important”), is suspected to occur in Hopyard State Park: this is the natural limit

the Eightmile River (Bingham 2005) and/or to upstream fish movement in the Eightmile

its tributaries (Walden and Parasiewicz 2004; ~River [mainstem].
Bingham 2005), but this has not yet been confirmed.

Diadromous Fish of the Eightmile watershed

Three diadromous (i.e. migrating between freshwater and saltwater) fish species were detected in
the Eightmile watershed by the 2004 NEIHP fish survey, and an additional five diadromous
species have been documented by historic surveys (researched and compiled by NEIHP). These
include anadromous species (which live most of their lives in saltwater, but return to freshwater
to spawn), a catadromous species (living most of its life in freshwater, returning to saltwater to
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spawn), and amphidromous species (migrating between salt- and freshwater for purposes other
than to spawn, such as to feed).

The 2004 NEIHP survey documented the presence of juvenile Atlantic Salmon (Salmo salar), an
anadromous species, at most sampling sites in the Eightmile River [main stem] as far upstream
as Chapman’s Falls, which is a natural and historic limit to upstream movement of anadromous
fish returning upstream to spawn. In the East Branch Eightmile River, Atlantic Salmon were
detected at all sample sites downstream of, and none above, Hales Pond, where the pond dam is
currently a barrier to upstream movement (this dam is scheduled to be removed in 2005). The
juvenile salmon detected by the NEIHP survey were almost certainly fish that have been released
as fingerlings into the Eightmile, as part of the Atlantic Salmon restoration program that has
been underway in Connecticut for several years. The restoration program has used for stocking
salmon native to several rivers in Maine, our native Connecticut stock having been extirpated by
the 1800s. Though there have been some reports of adult salmon (30+ inches) in the Eightmile
watershed streams, no returns of adult salmon have been substantiated. However, confirmation
of adult returns to the Eightmile watershed may be expected lag behind the first occurrence,
since there are no monitoring traps installed on the Eightmile, as there are on the other two rivers
(Salmon River and Farmington River) in which salmon restoration is being attempted (Gephart
pers. comm.).

American Eel (Anguilla rostrata), our only catadromous species, was detected at all sample sites
on the Eightmile River and its tributaries, including those upstream of Chapman’s Falls and
Hales Pond.

The anadromous Sea Lamprey (Petromyzon marinus) was detected by the NEIHP survey at one
sample site on the Eightmile River [main stem].

The five additional diadromous species documented by historic surveys are the amphidromous or
anadromous White Perch (Morone Americana) and Striped Bass (Morone saxatilis), and the
anadromous Blueback herring, Alewife (Alosa pseudoharengus), and State-Threatened Rainbow
Smelt (Osmerus mordax). All of these species except the last were detected in Hamburg Cove
during recent (1989, 1990, and/or 2003) CT-DEP surveys, but there is apparently no evidence of
their presence, historic or current, upstream of the Cove (Walden and Parasiewicz 2005). The
Rainbow Smelt records are from 1942 and 1959 publications; it is not clear if the record
locations were definitely in Hamburg Cove, or from the Connecticut River close to the mouth of
the Cove (Walden and Parasiewicz 2005; Whitworth et al. 1968).

Regarding the above-listed diadramous fish, the importance of Hamburg Cove, as a White Perch
fishery and a staging area for their fall migration, has been emphasized by the CT-DEP. In the
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fall, White Perch crowd into Hamburg Cove to feed in very large numbers, as they migrate up
the Connecticut River. White Perch is a relatively abundant native fish in Connecticut, and thus
has not been flagged by agencies or conservation entities as a species of special conservation
concern, but the numbers supported by Hamburg Cove are considered exemplary and a bulwark
of the currently healthy state population (Gephart pers. comm.)
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VIIl. RIVER/WATERSHED ECOSYSTEM QUALITY: INDICATORS OF AN EXEMPLARY
AND UNIQUE, INTACT AND FUNCTIONING WATERSHED ECOSYSTEM

Biological Indicators
Cerulean warbler

This forest-interior warbler is the most area-sensitive North American bird species (Askins pers.
comm.). The Eightmile River watershed, which comprises the greater part of a localized
southern New England concentration area for this species, has a relatively high proportion of
large, unfragmented blocks of forested habitat. The Eightmile watershed appears to have the
largest blocks of Appalachian-affinity forests that still exist this far south in New England (i.e.,
similarly large forested blocks farther to the southeast in Connecticut and southwestern RI,
support either lower Cerulean densities or no Ceruleans, and are Coastal Plain forests of different
types (Askins pers. comm.). The robust Cerulean Wabler populations in and about the Eightmile
watershed are an indication that the Eightmile River watershed has a unique combination of
forest size, type, and geographic position.

Spotted Salamander

Based on the author’s field observations and reports of others, the Spotted Salamander is
evidently abundant throughout all or much of the watershed. This is an indication of an
abundance of functioning vernal pool breeding habitat, and especially of an abundance of
functioning forested foraging habitat for adults (Gruner pers. comm.).

Wood Frog

Based on the author’s field observations and reports of others, the Wood Frog is very abundant
throughout all or most of the watershed. Research elsewhere in Connecticut has shown that this
vernal-pool-dependent amphibian is sensitive to fragmentation of upland habitat blocks
surrounding its vernal pool breeding sites (Klemens 2000). The robust population in the
Eightmile watershed is an indication that such fragmentation has not occurred in the watershed.

Stream Macrobenthos

Assemblages of benthic macroinvertebrates have been sampled and monitored by the CT-DEP in
many streams across Connecticut for more than 25 years. As part of this statewide
biomonitoring program, macroinvertebrate data was collected for the Eightmile River
[mainstem] and East Branch Eightmile River in 1998 and 1999. Macroinvertebrate community
structures in these streams indicated that the Eightmile River [mainstem] was “un-impaired”,
while the East Branch was “slightly impaired”, compared to a nearby “reference” stream (i.e., a
site selected because it is believed to represent essentially pristine conditions). The CT-DEP
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concluded that the Eightmile River [mainstem] could itself be used as a reference stream, while
the East Branch Eighmile River ranks in the upper half of sampling sites statewide (Beauchene
2003).

Umbrella Species
Cerulean warbler

The term “umbrella species” has been applied to species whose habitat requirements are such
that they may be considered surrogates for the ecosystem that they inhabit. In other words, if an
ecosystem is managed in such a way that the “umbrella species” naturally prospers, then we may
be confident that the rest of the ecosystem and the species associated with it have been secured
as. Since the Cerulean Warbler is the species in the watershed most sensitive to forest
fragmentation, it may be considered an umbrella species for this system. Management for its
success will undoubtedly ensure the success of many other species in the watershed known or
suspected to be sensitive to forest fragmentation.

Habitat Intactness

One indicator of habitat intactness is the ratio of cumulative road length per unit area of
watershed. For this investigation, road miles per square mile of total watershed area (road
mi/mi?) in Connecticut has been calculated from GIS data available from CT-DEP-EGIC. Based
on this data, the Eightmile watershed, with 2.65 road mi/mi?, has the third lowest road mi/ mi? of
the 44 regional watersheds in CT (range: 1.57 to 16.5 road mi/mi®). The two watersheds in
Connecticut that have fewer road mi/mi? than the Eightmile, the Hollenbeck and the Wood, are
parts of systems that have the highest numbers of rare species in New England.

Another indicator of habitat intactness is the proportion of a watershed that is occupied by large
roadless blocks. The Nature Conservancy has developed a GIS map of roadless blocks in
Connecticut and neighboring portions of Massachusetts and Rhode Island. From this coverage, a
breakdown was developed for the 44 regional watersheds in Connecticut wherein total areas
were calculated in each watershed falling into different size ranges of roadless blocks (e.g., 0-50
ac, 50-100 ac, 100-250 ac, and so on up to 10,000+ ac). Based on this analysis, the Eightmile
watershed ranks 2" from the top in terms of percentage of watershed occupied by roadless
blocks of 1000 ac or greater (72.2% for the Eightmile watershed). The only Connecticut
regional watershed with a higher percentage occupied by roadless blocks >1000 ac is the
Hollenbeck, in northwestern Connecticut.

The University of Connecticut Center for Land Use Education and Research (CLEAR) has

developed several GIS land use coverages for Connecticut, using satellite imagery as recent as
2002. The CLEAR coverage potentially allows a comparison of the Eightmile watershed to the
other regional watersheds in Connecticut, in terms of percentages of various broad habitat types
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(e.g., percentages of deciduous forest). However, there has been only very limited field
verification/testing of the CLEAR data to-date (Wilson, pers comm.). During the generation of
this report, the author developed a vegetation/habitat coverage for the Eightmile watershed,
using a combination of low altitude aerial photo analysis, ground-truthing, and fixed-wing
airplane reconnaissance. The habitat coverage developed for this investigation was developed
independently of the CLEAR data, and was thus effectively a test of the accuracy of the CLEAR
data, for the Eightmile watershed. Total areal percentages for certain important habitat/land
cover units developed by the author for the Eightmile watershed have been compared to
comparable units in the CLEAR coverage. For example, the percentage of total forested habitat
derived from the author’s work is 75.5%, which compares to 81% based on CLEAR data. The
percentage of developed land in the watershed, based on the author’s work, is 8.9%, which
compares with 6.7% based on CLEAR data. These differences are smaller than differences
derived from CLEAR data between the Eightmile watershed and most other regional watersheds.
This supports using the CLEAR data to compare certain paramenters of the Eightmile watershed
to other watersheds.

In Table 8, the Eightmile River watershed is compared to other regional watersheds in
Connecticut, with respect to percent of each watershed occupied by developed area and forested
area, based on the 2002 CLEAR GIS land cover data. Watersheds highlighted in blue are the
other near-coastal watersheds in Connecticut (i.e., those the greater part of which are within the
same distance from the coast as the Eightmile watershed). The regional watersheds are listed in
order of increasing percentage of developed area. From Table 8, it is evident the Eightmile
watershed, with 6.74% developed land, has a lower percentage of developed area than all except
four of Connecticut’s 44 regional watersheds, and a lower percentage of developed land than all
15 other near-coastal watersheds. For all except one of these other near-coastal watershed, this
difference is greater than the above-mentioned difference between the author’s habitat-map-
derived developed area percentage and the CLEAR data for the Eightmile watershed. In terms
of forested area, Table 8 shows that only two of Connecticut’s 44 regional watersheds have a
greater percentage of forested area than the Eightmile watershed. It exceeds all other near-
coastal watersheds in percentage forested area, by 9 to 81 percentage points. In this case, all
differences are greater than the disparity between the author’s habitat-map-derived forested area
percentage and the CLEAR data percentage.
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Table 8. Comparison of Eightmile River watershed to other Connecticut regional drainage basins,
in terms of percentages of developed land and forested land, using University of Connecticut
CLEAR data (other near-coastal watersheds are highlighted in blue).

Regional Drainage

Basin/watershed (per CT-DEP

hierarchy)
Hollenbeck
Wood
Tenmile
Blackberry
Eightmile
Shepaug
Pachaug
Natchaug
Aspetuck
Fivemile
Moosup
Shetucket
Quinebaug
Yantic
Pomperaug
Willimantic
Scantic
Stony Brook
Salmon
Croton
Farmington
Candlewood
Pawcatuck Main Stem

Housatonic Main Stem

Southeast Eastern Complex
Southeast Western Complex
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Total area of
regional
basin (sq
mi)
42.896
34.189
206.506
46.573
62.400
155.438
63.009
175.840
50.740
76.386
71.414
124.957
398.538
97.809
88.999
225.494
113.743
44.597
148.983
95.043
607.173
40.517
81.616
689.167
62.404
58.204
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Total sq
mi
covered

by
CLEAR

42.896
11.764
64.756
46.515
62.400
155.438
63.007
175.840
50.740
76.372
58.570
124.957
398.538
97.809
88.999
225.494
113.635
44.558
148.983
44.923
478.437
40.486
61.038
417.973
62.404
58.204

developed
% of basin
(covered by
CLEAR
2002)

3.54%
5.17%
5.50%
6.68%
6.74%
7.71%
8.68%
8.91%
8.93%
9.24%
9.63%
10.20%
10.34%
10.84%
11.37%
11.43%
11.91%
12.49%
12.83%
13.64%
13.95%
14.10%
14.35%
14.40%
15.27%
16.19%

forested % of

basin
(covered by

CLEAR 2002)

84.5%
81.3%
56.3%
73.8%
80.5%
69.0%
71.6%
76.1%
69.0%
75.0%
73.6%
68.2%
67.8%
62.2%
62.5%
72.1%
52.6%
42.7%
70.6%
65.7%
69.0%
56.0%
62.8%
65.1%
63.4%
63.2%

Total acres
covered by
CLEAR

27453.627
7528.926
41443.985
29769.284
39935.721
99480.487
40324.610
112537.420
32473.600
48878.329
37484.848
79972.222
255064.509
62597.567
56959.596
144315.886
72726.584
28516.988
95349.174
28750.459
306199.495
25910.927
39064.279
267502.525
39938.705
37250.459



Table 8. Comparison of Eightmile River watershed to other Connecticut regional drainage basins,
in terms of percentages of developed land and forested land, using University of Connecticut
CLEAR data (other near-coastal watersheds are highlighted in blue).

Total sq developed

Total area of mi % of basin forested % of
Regional Drainage regional covered (covered by  basin Total acres
Basin/watershed (per CT-DEP basin (sq by CLEAR (covered by covered by
hierarchy) mi) CLEAR 2002) CLEAR 2002) CLEAR
French 112.079 112.076 16.59% 61.0% 71728.880
Saugatuck 89.479 89.479 17.42% 67.7% 57266.299
South Central Eastern Complex 182.742 182.742 17.45% 65.1% 116954.775
Thames Main Stem 107.697 107.697 19.88% 60.4% 68926.309
Naugatuck 311.166 311.166 21.23% 61.1% 199146.006
Connecticut Main Stem 423.747 401.482 22.67% 48.4% 256948.577
Mattabesset 108.920 108.920 25.13% 44.0% 69708.907
Southeast Shoreline 42.788 42.788 28.53% 46.3% 27384.068
Southwest Western Complex 157.467 157.215 30.02% 44.3% 100617.769
Still 71.337 71.313 31.36% 46.9% 45640.496
Norwalk 62.407 62.407 31.62% 51.8% 39940.312
Hockanum 77.131 77.131 32.90% 42.3% 49364.096
South Central Western
Complex 105.066 105.066 33.03% 45.5% 67241.965
Quinnipiac 165.548 165.548 34.48% 37.5% 105950.872
Southwest Eastern 98.619 98.619 42.48% 34.7% 63116.391
Park 77.221 77.221 46.38% 27.8% 49421.488
South Central Shoreline 58.978 58.978 48.75% 23.9% 37746.097
Southwest Shoreline 41.412 41.402 63.91% 9.4% 26497.245

Naturally functioning hydrologic system. One over-arching component of a functioning
watershed ecosystem is a naturally functioning hydrologic cycle. Un-natural perturbations of a
watershed’s hydrology include dams, water diversions, stream channel encroachment and
channelization, point source and non-point source discharges, and many other human actions.
The Eightmile River watershed has determined to have an essentially natural intact flow, few
and minor impediments, and a single known consumptive water diversion, the impact of which is
considered insignificant (CT DEP diversion permit DIV 97-20). In the Eightmile watershed,
there is a low cumulative percentage of impervious surfaces (2.97%), a low percentage of
developed area (8.9%), and a high percentage of forested land (75.5%). These values for these
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parameters are in the ranges that are correlated empirically with high ground and surface water
quality. Available chemical and biotic data indicate that surface water quality is high in streams
in the watershed. Biotic data collected by the CT-DEP 1998-1999 indicate “exemplary
ecological conditions” for the Eightmile River [mainstem] and very good conditions for the East
Branch Eightmile River (Beauchene 2003). In the context of Connecticut, and especially in the
context of coastal Connecticut, a high percentage of the watershed, 75.5%, is forested. This is
doubtless the primary reason for the high surface water quality and high ecological integrity of
these rivers.

Presence of large unfragmented forest blocks. The high percentage of forested habitat in the
Eightmile River (75.5%) is comparable in Connecticut only to watersheds in the northwest
corner of Connecticut and the southeast border of Connecticut with Rhode Island, both areas that
are recognized as having the highest known biodiversity in New England (as indicated by these
areas having the highest numbers of extant rare species in New England [NatureServe 2004]).
Similarly, in a Connecticut context, a low percentage of Eightmile watershed is developed
(8.8%), and it has a low density of roads (2.65 road mi/mi?), and percentage of watershed
occupied by large roadless blocks (72% occupied by roadless blocks greater than 1000 ac). All
three parameters are strong indicators of the level of habitat connectivity and intactness, and the
Eightmile watersheds values are in Connecticut comparable to, and exceeded only by,
watersheds in the two areas of highest biodiversity in New England.

A large portion of the Eightmile watershed’s forested portion occurs as large, unfragmented
blocks (e.g., 33% in blocks greater than 1000 ac, 17% in blocks greater than 500 ac). The
Eightmile watershed also comprises the greatest part of a major New England concentration of
the Cerulean Warbler, a forest interior species that is considered to be the most area-sensitive
bird in North America, and which is experiencing a rapid rangewide decline. The high densities
of the Cerulean Warbler centered in the Eightmile watershed are attributed to the combination of
the Eightmile watershed’s near-coastal position (and therefore warmer climate), its high
proportion of large forest blocks, and the type and maturity of its forests. The Cerulean Warbler,
besides being identified by multiple conservation organizations as a continental conservation
priority, is both an indicator species and an umbrella species in the Eightmile watershed
ecosystem. Its high densities indicate that the system has adequate resources, in this case forest
blocks of adequate quantity and quality, to support a species with high sensitivity to both
parameters. The Cerulean Warbler is an umbrella species in this system, because if habitat
quality is such that there are high densities of Cerulean Warblers, we can expect that a large
number of other area-sensitive forest species should thrive as well.

Relatively high proportion of watershed protected as conservation land. As of May 2005,
based on research done by The Nature Conservancy, approximately 11,000 acres, or ~28%, of
the Eightmile River watershed was protected by conservation ownership or easement (Geisler
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and Frohling 2005). The largest portion of this protected portion (nearly %) is CT-DEP-owned
State Forest, State Park, and other types of conservation land. The remainder (~¥%4) of protected
parcels is owned, or easements held, by such entities as The Nature Conservancy, local land
trusts, and towns (Geisler and Frohling 2005). EXxisting state-wide data does not allow a precise
or up-to-date comparison of the Eightmile River watershed to other regional watersheds in the
state, but available data suggests that the Eightmile watershed ranks very high. Digital GIS data,
available from CT-DEP-EGIC, provides a coverage of parcels classified as “open space”, which
includes such entities as golf courses, campgrounds, and schools, and is 10 years or more out of
date, especially with respect to conservation acquisitions by non-governmental organizations.
Based on this coverage, 21% of the Eightmile River watershed is open space, and in this
percentage is exceeded by only 4 of the 44 Connecticut regional watersheds (these being the
Hollenbeck, Pachaug, Wood, and Natchaug). Another comparison, which may reasonably be
said to be in a southern New England regional context, is possible using state-wide
Massachusetts GIS data that was last updated in February 2006 (MassGIS 2006), and strictly
represents permanently protected open space parcels (i.e., the same kind of entities that comprise
the 28% figure for the Eightmile watershed). Using the Massachusetts data, the author
calculated percentages for the 27 so-called “major drainage basins” in Massachusetts (MassGIS
2003). Percentages of permanently protected open space in the major Massachusetts drainage
basins range from 6.4% to 33.4%, with the median being 18.8%. In this comparison, the
Eightmile River watershed’s 28% represents a relatively high percentage of protected land,
compared with most watersheds.

Permanent protection of a relatively large portion of the Eightmile River watershed secures the
sustainability of a significant portion of the existing ecological and biodiversity values that have
been identified in the watershed. In addition, there exists a great deal of undeveloped open space
with high natural value that may still be protected. For example, protected parcels in the
Eightmile watershed have to-date “captured” only about 36% of the total acreage (~17,400 ac) of
forest that occurs in large unbroken blocks (i.e., greater than 300 ac).

Nutrient cycling. Excessive leaching of nutrients in terrestrial ecosystems and excessive
loading of nutrients in aquatic ecosystems are widely accepted as among the indicators of
“ecosystem disease”, and intact, well functioning nutrient cycling processes are essential to
preventing these types of disfunction and maintaining ecosystem health (Gallicott et al. 1999).
The conditions of nutrient cycling processes are difficult to measure directly for an area the size
of the Eightmile River watershed, but surface water quality is a strong indicator of well-
functioning nutrient cycling processes in an ecosystem. The author has not been able to find
stream water chemistry data more recent than several decades old, but recent (1998-2003) bio-
assays of water quality, using sampling and analysis of benthic macro-invertebrate communities,
have been conducted in the Eightmile River [mainstem], East Branch Eightmile River, their two
largest tributaries, Beaver Brook and Harris Brook, and two lesser tributaries, Burnham Brook
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and Pleasant Valley Brook. Benthic macro-invertebrate community parameters are widely used
as indictors of nutrient enrichment in streams.

Macroinvertebrates in the Eightmile River [mainstem] and East Branch Eightmile River was
sampled by professional biologists with the CT-DEP as recently as 1998 and 1999. These data
indicated that the Eightmile River [mainstem] was “un-impaired”, while the East Branch was
“slightly impaired”, compared to a nearby “reference” stream (i.e., a site selected because it is
believed to represent essentially pristine conditions). The CT-DEP concluded that the Eightmile
River [mainstem] could itself be used as a reference stream, while the East Branch Eighmile
River ranks in the upper half of sampling sites statewide (Beauchene 2003).

The most recent macro-invertebrate data for the Eightmile River [mainstem] and East Branch
Eightmile River was collected in 2001 and 2002 by trained non-professional Connecticut River
Watch Program volunteers, and the program volunteers sampled the one major tributary to the
East Branch Eightmile River (Harris Brook) and three tributaries (including the largest, Beaver
Brook) to the Eightmile River [mainstem]. In these studies, volunteers assessed representation
in macro-invertebrate samples of easily recognized invertebrate organisms that are least
pollution-tolerant versus organisms that are more pollution-tolerant. The studies found good
representation of the least pollution-tolerant organisms and low representation of the most
pollution-tolerant organisms in all streams sampled, with the possible exception of Harris Brook.
The studies concluded from these data the water quality was very good in all streams sampled,
with the possible exception of Harris Brook. According to the study report, it is not clear
whether this reflects actual lower water quality in Harris Brook or sampling error (Brawerman
2002; 2003; 2004).

Another important component of surface water quality in the watershed is that of lentic habitats.
Water quality data sets exists for the three largest ponds/lakes in the watershed: Lake Hayward,
Uncas Pond, and Norwich Pond. Lake Hayward has a highly developed shoreline, and its
watershed is 25% developed (nearly all residential) and 56% forested. Uncas Pond and Norwich
Pond both have lightly developed shorelines, mostly forested shorelines, and very lightly
developed (3% and 2%, respectively) and highly forested (91% and 82%, respectively)
watersheds (Moorhead vegetation/habitat map 2006). The most comprehensive water quality
data on these lakes was collected in 1979-1980, and this study classified Lake Hayward and
Norwich Pond as mesotrophic, and Uncas Pond as oligotrophic (Frink and Norvell 1984). Less
comprehensive water quality surveys of all three waterbodies were conducted in the early 1990s,
and based on these data all three waterbodies were classified as mesotrophic (Canavan and Siver
1995). There are unpublished water quality survey data sets for Lake Hayward in 2003 and
2005, and for Uncus Pond in 2006 (CT-DEP 2006). Though there are some problems in
comparing the 1979-1980 data sets with the more recent data sets (not all parameters were
measured in the same way in each survey), it may reasonably be concluded that water quality in
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the three lakes has remained stable between 1979-1980 and the present (Lee, pers. comm.;
Wahle, pers. comm.). The apparent change of Uncas Pond from oligo- to mesotrophic is not
real, because the pond would have been classified as mesotrophic, by modern standards, based
on Frink and Norvell’s actual data (Frink and Norvell 1984; Lee pers. comm., Wahle pers.
comm.). Based on existing direct measurement data sets, there is no evidence of significant
nutrient level increases in the three largest waterbodies in the watershed over the last 26 years.
Consistent with this, there are associated with all three waterbodies robust occurrences of rare
plant species and/or plant communities that occur only in low nutrient environments (Moorhead
2003).

These studies and observations demonstrate very good to excellent surface water quality
throughout all, or at least most, of the watershed (see above discussions of Harris Brook and East
Branch Eightmile River), and this is a strong indication of intact, well functioning nutrient
cycling processes throughout all or most of the Eightmile watershed.

Level of impairment due to invasives species. One parameter often used to assess ecosystem
integrity, function, and stress is the relative abundance of non-native and/or invasive species.
Extensive displacement of native species by invasive species, and loss especially of the rarer,
more sensitive native species are considered indicators of an impaired, stressed ecosystem.
Regarding the relative importance of invasive species in the Eightmile watershed, inadequate
scientific data precludes a rigorous comparison of this watershed to others, but in the opinion of
many naturalists and scientists familiar with this region, the Eightmile watershed has relatively
low levels of invasive species. This author’s field observations (2003-2005) support this view,
especially considering the vast acreage of dry to mesic, relatively acidic forest in the watershed,
which is invasive-free or nearly so, and naturally inhospitable to all or most invasive plants. If
one uses the presence/abundance of extant rare species as an indicator of ecosystem impairment
due to invasives, the Eightmile watershed ecosystem’s integrity appears rather high. The density
of extant rare species in the Eightmile watershed (.08 spp./mi?) is substantially higher than all
other regional watersheds in Connecticut except for those in the northwest corner and along the
Rhode Island border that have the highest numbers of extant rare species in New England. Thus,
both subjective professional impressions and data on extant rare species indicate that the
Eightmile watershed ecosystem is currently relatively unimpaired by invasives. However, a
number of invasive plant species are established in the watershed, and a number of these are
perceptibly increasing (See Table 9). They may be expected to increasing stress on at least
certain elements of the Eightmile ecosystem. Among these in particular are the less common and
rare habitats and species that occupy a relatively small portion of the watershed, but represent a
large portion of the biodiversity.

Disturbance regimes. Among the many important intact natural disturbance regimes in the
Eightmile watershed is the seasonal high flow-low flow cycle, overlaid by the lower frequency
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very high flows associated with catastrophic storms, of the larger streams in the system. In the
opinion of CT-DEP Inland Fisheries biologist Peter Aarrestad, the Eightmile streams are
relatively free of flood control structures, and the larger streams, especially, have relatively little
bank stabilization. Thus, there exist in abundance along the streams various riparian
communities that are maintained by and dependent upon periodic flooding and mechanical
scouring, and natural changes in channel configuration. In Aarrestad’s opinion, the Eightmile
River system is exceptional in the extent to which riparian landowners have generally “allowed
the river to misbehave”, and this has led to an exceptionally natural system in which natural
disturbance regimes are prevalent at a watershed scale (Aarrestad pers. comm.)

VIIl. MANAGEMENT ISSUES
Large unfragmented Forest blocks and the Cerulean Warbler

Though it is not the rarest species known to occur in the Eightmile watershed, the Cerulean
Warbler is the arguably the highest-profile management issue for the Eightmile watershed. The
Eightmile watershed appears to have among the highest breeding-seeding densities of this bird in
New England. It is perhaps the most area-sensitive of all North American birds, and is
experiencing rapid range-wide decline. It has been listed as a species of high global
conservation concern by several international bird conservation organizations. Research on
Cerulean Warblers suggests that they require continuous forest blocks of at least 1000 ac if they
are to maintain stable populations (Askins pers. comm.). As shown in Figure 8, the Eightmile
River watershed has a number of unbroken forest blocks that exceed that size, but not by much.
Maintenance of the watersheds robust Cerulean Warbler population likely depends on the
successful preservation of these large forest blocks as intact.

Deer management

High densities of deer and consequent impacts on biodiversity have been well documented in at
least one part of the Eightmile watershed (Goodwin 1991b; Kilpatrick pers. comm.), though the
author is not aware of any systematic evaluation of the entire watershed. During the author’s
2003-2005 rare plant and natural community survey work, he developed a subjective impression
that levels of deer herbivory impacts vary widely throughout the watershed. In the Burnham
Brook area, in particular, long term monitoring has documented the link between loss of plant
species and high deer densities (Goodwin 1991b). Monitoring and control of deer densities in
the watershed is essential to maintenance and enhancement of the watershed’s biodiversity.

Biological and ecological inventory

This study has for the most part drawn on existing information on the occurrence and
distribution of animal and plant species (including rare species) and natural communities in the
Eightmile watershed. None of the studies that generated these data can be said to be
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comprehensive for the Eightmile watershed. The author’s limited-scope 2003 survey for rare
plants and natural communities resulted in the discoveries of a rather high number of previously
unknown rare plant and natural community occurrences, and he continued to stumble upon new
rare plant occurrences during 2004 and 2005 field work whose focus was not rare plant and
natural community inventory. During the same period, a number of previously unknown
occurrences of rare animals have been discovered by both professional and amateur scientists
during various limited scope surveys and recreational activities. Such a high rate of discovery of
new rare species populations strongly suggests that we are not yet approaching comprehensive
knowledge of the Eightmile watershed’s complement of rare species.

It is also true that relatively few of the known rare species and natural community occurrences in
the Eightmile watershed have been judged to be secure and unthreatened, without some form of
active protection and/or focused management. It is reasonable to expect that what is true for
most of the known occurrences is also like true for the undiscovered occurrences. Continuing
inventory is required if we are to approach comprehensive knowledge of Eightmile watershed’s
rarest and most vulnerable species, and thus be able to wisely allocate resources to manage them.

Minimally managed open and semi-open habitats

The majority of extant State-listed Endangered, Threatened, and Special Concern species of
plants and animals known in the Eightmile watershed occur in, or are in some measure
dependent on, non-forested open and semi-open habitats that with few exceptions cannot exist
without certain some form of periodic disturbance by man that prevents development of closed-
canopy forest and/or shrub thicket. Such habitats include former agricultural row-crop fields,
hayfields, and pastures on various soil types, power line and highway rights-of-way, roadsides,
old sand and gravel pits, forest clearings, and cemeteries, potentially (the author is unaware of
rare species having yet been found in any cemeteries in the Eightmile watershed, but a number of
other cemeteries in southeastern New England support State-, regionally, and globally rare plant
species, and several of the Eightmile watershed’s cemeteries support native-species-dominated
grassland communities of high integrity). Rare species and natural community occurrences in
these habitats are among the most imminently threatened elements of biodiversity in the
Eightmile watershed. They are threatened both by a lack of protection and by a lack of
management, or the wrong kind of management. The greatest number of these threatened
elements are associated with glaciofluvial sand and gravel deposits that are either xeric or have a
seasonally fluctuating water table. A lesser but significant number occur on so-called Thick Till
(i.e., basal till) deposits.

There are a very large number of these minimally managed open and semi-open habitats in the
Eightmile watershed, and only a small fraction were field- surveyed by the author during his
2003 rare plant and natural community survey. Additional survey is needed to identify those
with the highest biodiversity values. For those that are already known to be of higher
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biodiversity significance, management needs and threats should be assessed within the next 5
years (in some cases, more urgency is required), resources allocated, and management actions
begun.

A special and very significant case is the Northeast Utilities (NU) transmission right-of-way that
transects the Eightmile watershed at about its “waist”. This right-of-way is both habitat for some
of the rarest and significant species in the watershed, due to past ROW management practices
that have maintained open-canopy conditions juxtaposed with certain bedrock formations and
surficial deposit types. The ROW is also an area with some of the largest infestations of invasive
species such as Phragmites australis subsp. australis and Elaeagnus umbellata. The ROW is
subject to periodic ROW management practices, which include the use of herbicides and heavy
equipment, whose purpose is to maintain electric power delivery infrastructure, rather than
biodiversity values. These management actions in certain instances can be inferred to have
clearly been beneficial to rare plant populations and habitats in ROWSs, but in other instances
have just as clearly been harmful. One of the latter instances occurred recently at one site in the
Eightmile watershed, where in 2004 and 2005 a regional stronghold population of a regionally
rare plant was impacted and may have been in largest part destroyed by a combination of
management actions, involving both herbicide applications and earth-moving. This incident
occurred in spite of an existing review process in which NU’s planned ROW maintenance
actions state-wide are reviewed by CT-DEP and potential impacts to rare species populations
already in the CT-DEP-NDDB?’s database are identified and resolved. The obvious weakness in
this system are that it involves no active de novo rare species survey by either NU or the CT-
DEP-NDDB, and it thus affords no protection to rare species populations not yet databased by
the CT-DEP-NDDB (both because the populations have not been found and reported to the state,
and because recently found and reported populations require processing time).

Little scientific data is available from which to judge what proportion of NU’s ROW
management actions have harmed versus benefited rare species populations. The author and
other naturalists have in recent years observed numerous instances of at least short term impacts
to known rare species populations and natural communities, throughout Connecticut. However,
there is little if any adequate long-term monitoring data by which to judge long-term impacts,
and especially whether short term impacts to populations are followed by recovery and perhaps
expansion because of habitat enhancement caused by the management actions. In the absence of
strong evidence to the contrary, however, it is at least a reasonable conclusion that the higher
intensity and frequency of ROW management actions in recent years may result in more
destruction of rare species populations than did the lower intensity maintenance practices of the
1970s and 1980s (Johnson pers. comm.).

In light of this, it is clear that the NU transmission ROW in the Eightmile watershed hosts
multiple recently discovered populations of important rare species, and there has been at least
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one significant failure in the existing system by which the CT-DEP and NU resolved conflicts
between ROW maintenance needs and protection of the rare species. Several reasons for this
failing have been cited. According to NU, a heavy herbicide application by a vegetation
management subcontractor that heavily impacted the herbaceous vegetation, including the rare
plant, was not within NU’s performance specifications for the work, and was the fault of
subcontractor. In addition, NU was not informed of the existence of any rare species in the area
(4 rare species occur in the area) during the review which occurred in advance of the herbicide
treatment (this was likely due to the timing of the review in relation to the first reports CT-DEP-
NDDB received on the 4 rare species populations — all were reported in early 2004, and the
herbicide work was likely reviewed before they were reported or databased). After the
herbiciding in 2004, a local naturalist contacted NU’s vegetation management section and CT-
DEP to alert them both to the impacts to the rare species. And finally, while coordination of the
NU ROW vegetation management division with CT-DEP-NDDB was being practiced, the NU
ROW infrastructure maintenance division was not, as of summer 2005, coordinating with CT-
DEP-NDDB (Johnson pers. comm.). Significant avoidable impacts to rare plants and rare plant
habitat occurred as a result of ROW infrastructure maintenance actions, such as service road
widening and cut-and-fill.

Given the recently demonstrated biodiversity significance of the NU transmission ROW and the
evident potential and actual impacts of ROW maintenance that may occur/have occurred in the
absence of adequate coordination between NU, CT-DEP, and other stake-holders, one or more of
the following actions are recommended. Existing information on known occurrences of rare
species and natural communities in the ROW should be conveyed as soon as possible to NU and
the CT-DEP-NDDB. The two most important reasons for the recent impacts to known rare
species populations in the NU ROW are 1) the lag time between discovery of new populations
and their being revealed to NU during their annual review process with CT-DEP-NDDB, and 2)
absence of a system of review of proposed ROW infrastructure maintenance actions by the CT-
DEP-NDDB. Obviously, this underscores the importance of reporting of rare species discoveries
to the CT-DEP-NDDB as soon as possible, but given limitations of state government staff and
time, the author suggests that there should also be a frequent direct dialogue between NU and
local knowledgeable naturalists, consulting scientists, and others developing new information on
rare species in the Eightmile watershed. Most importantly, however, NU should also recognize
the necessity for, and take on the responsibility for, systematic rare species inventories in
sections of ROW in which vegetation and infrastructure maintenance actions are planned, given
the abundant evidence that there rare species occurrences in powerline ROWSs not yet known to
the CT-DEP-NDDB.

Obviously, the above measure would provide protection only to known populations of rare
species, and to the author’s knowledge only a relatively small proportion of the NU transmission
ROW in the Eightmile watershed has been comprehensively surveyed for rare species. Given
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the need for on-going maintenance activities, the need for de novo inventory of the entire ROW
within the Eightmile watershed as soon as possible is a critical first step to providing a
reasonable high level of protection to the many of the most vulnerable elements of biodiversity
on the watershed.

A review and assessment of current NU ROW maintenance practices, and maintenance
contracting practices, should be initiated by a multidisciplinary panel of experts on rare species
plant and animal groups. The committees charge should be determine if there are ways in which
overall risk to rare species could be reduced by standard procedure (i.e., ways in which risks
might be reduced by NU standard protocol, regardless of whether the rare species population is
known). This process would culminate with a presentation of recommendations to NU, and NU
should be invited to participate from the outset.

It has been recognized for some time that both purposes may be achieved, with certain
modifications of practices (William Niering of nearby Connecticut College was among the first
to effectively campaign for this, in the late 1950s and 1960s).

Inventory, Monitoring, and Control of Invasive Species.

A comprehensive inventory of invasive species in the Eightmile watershed has not yet been
performed, to the author’s knowledge. The following comments on invasive plants in the
Eightmile watershed draw in largest part upon author’s incidental observations collected during
2003-2005 field work during the rare plant/ natural community survey, and field verification
during the development of the habitat map of the watershed. Also, The Nature Conservancy
commissioned a 2002 survey of invasive plants in the watershed, which involed the collection of
plot data from ca. 200 sites in the watershed, using IPANE sampling methodology in 2002
(Horning & Pfeiffer 2002) (. Invasive plants documented in the watershed to-date by the author
and/or Horning and Pfeiffer are presented in Table 9. Also presented in the table are non-native
species whose status as invasives is, or has been, under consideration.

Though at least 23 invasive plant species are have been documented by the author’s field work
and others in the Eightmile watershed, invasives are probably either absent or occur in very low
abundance throughout the greater part of the forested portion of the watershed (~75.5%). This is
because the greater part of the existing forest are oak-dominated types occupying acidic, lower-
fertility sites, and these communities are evidently naturally inhospitable to the majority of
invasive species.

However, many natural communities and habitats in the Eightmile watershed are threatened,
sooner or later, by invasive plants species (See Table 9). Some of these, like Froelichia gracilis
(Slender Snake Cotton), Cynanchum rossicum (Pale Swallow-wort), and Euphorbea esula
(Leafy Spurge), appear to be barely established and occasional on roadsides. Others, such as
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Phragmites australis subsp. australis (introduced Common Reed), Berberis thunbergii (Japanese
Barberry), Elaeagnus umbellata (Autumn Olive), Celastrus orbiculatus (Oriental Bittersweet),
Rosa multiflora (Multiflora Rose), Microstegium vimineum (Japanese Stilt Grass), and Robinia
pseudo-acacia (Black Locust), are well-established and locally abundant in certain habitats.

It is the author’s subjective impression, based on his 2003-2005 field work in the Eightmile
watershed, that the invasive species experiencing the most rapid increase in the Eightmile
watershed are Microstegium vimineum (Japanese Stiltgrass) and Elaeagnus umbellatus (Autumn
Olive). Both species are threatening existing rare species and their associated special natural
communities.

Effective, on-going control of invasive species in the Eightmile watershed is essential to the
preservation and enhancement of the Eightmile watershed’s existing biodiversity. The most
evident and immediate threat is to open-canopy and semi-open-canopy habitats and their
associated rare and uncommon species. In most cases, these communities and species are also
threatened by succession to forest or scrub, and a similar approach will control both threats.
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Beaver management.

Beaver, whose activities determine the hydrology, structure, and plant composition of at least
several hundred acres of the Eightmile watershed’s wetlands and watercourses, are one of the
three “keystone species” of the watershed (the other two being deer and humans). The cyclic
disturbances of wetlands, watercourses, and surrounding habitat is a natural ecological process in
North America, and such disturbances create much diversity of habitat upon which many other
species depend. Thus, widespread beaver activity in the watershed is an intact native ecological
process.

In certain habitats, however, the activity of beaver may threaten the existence of certain of the
rare plants and associated communities on which they depend. One such instance is an
occurrence of a floating lake-shore peat flat community which supports a major concentration of
rare plants. Beaver in this case may be destroying the peat flat habitat by burrowing in the peat,
perhaps for food. At the same lake, recent raising of water levels by the beaver have caused high
mortality of trees in an adjacent Chamaecyparis thyoides Atlantic White Cedar swamp. Other
significant communities that exist in the Eightmile watershed that could be threatened by beaver
include freshwater intertidal communities and medium fens (these communities have been
degraded by beaver activity elsewhere in Connecticut, but not yet in the Eightmile watershed, to
the author’s knowledge).

Beaver control is often controversial, because they are charismatic and their activities are
considered “natural”. However, in the rare cases when populations of rare species and natural
communities are evidently threatened by beaver activities, and that threat can be removed with
no significant impact to the greater beaver population, the cause of biodiversity conservation
should take precedence. To this end, those habitats and rare species occurrences that are
vulnerable to beaver impacts should be identified and monitored, and the appropriate measures
taken when beaver activity is reasonably concluded to be a threat.
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APPENDIX A

Explanation of global and state conservation ranks (NatureServe 2006)
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NatureServe Global Conservation Status Ranks

GX

Presumed Extinct (species)— Not located despite intensive searches and virtually no likelihood
of rediscovery.

Eliminated (ecological communities)—Eliminated throughout its range, with no restoration
potential due to extinction of dominant or characteristic species.

GH

Possibly Extinct (species)— Missing; known from only historical occurrences but still some hope
of rediscovery.

Presumed Eliminated— (Historic, ecological communities)-Presumed eliminated throughout its
range, with no or virtually no likelihood that it will be rediscovered, but with the potential for
restoration, for example, American Chestnut Forest.

G1

Critically Imperiled—At very high risk of extinction due to extreme rarity (often 5 or fewer
populations), very steep declines, or other factors.

G2

Imperiled—At high risk of extinction due to very restricted range, very few populations (often 20
or fewer), steep declines, or other factors.

G3

Vulnerable—At moderate risk of extinction due to a restricted range, relatively few populations
(often 80 or fewer), recent and widespread declines, or other factors.

G4

Apparently Secure—Uncommon but not rare; some cause for long-term concern due to declines
or other factors.

G5

Secure—Common; widespread and abundant.

G#HGH#

Range Rank—A numeric range rank (e.g., G2G3) is used to indicate the range of uncertainty in
the status of a species or community. A G2G3 rank would indicate that there is a roughly equal
chance of G2 or G3 and other ranks are much less likely. Ranges cannot skip more than one
rank (e.g., GU should be used rather than G1G4).

GU

Unrankable—-Currently unrankable due to lack of information or due to substantially conflicting
information about status or trends. Whenever possible, the most likely rank is assigned and a
question mark qualifier may be added (e.g., G27?) to express minor uncertainty, or a range rank
(e.g., G2G3) may be used to delineate the limits (range) of uncertainty.

GNR

Unranked—Global rank not yet assessed.

GNA

Not Applicable—A conservation status rank is not applicable because the species is not a
suitable target for conservation activities.
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NatureServe State Conservation Status Ranks

SX

Presumed Extirpated—Species or community is believed to be extirpated from the nation or
state/province. Not located despite intensive searches of historical sites and other appropriate
habitat, and virtually no likelihood that it will be rediscovered.

SH

Possibly Extirpated (Historical)—Species or community occurred historically in the nation or
state/province, and there is some possibility that it may be rediscovered. Its presence may not
have been verified in the past 20-40 years. A species or community could become NH or SH
without such a 20-40 year delay if the only known occurrences in a nation or state/province
were destroyed or if it had been extensively and unsuccessfully looked for. The NH or SH rank
is reserved for species or communities for which some effort has been made to relocate
occurrences, rather than simply using this status for all elements not known from verified extant
occurrences.

S1

Critically Imperiled—Ceritically imperiled in the nation or state/province because of extreme rarity
(often 5 or fewer occurrences) or because of some factor(s) such as very steep declines making
it especially vulnerable to extirpation from the state/province.

S2

Imperiled—Imperiled in the nation or state/province because of rarity due to very restricted
range, very few populations (often 20 or fewer), steep declines, or other factors making it very
vulnerable to extirpation from the nation or state/province.

S3

Vulnerable—Vulnerable in the nation or state/province due to a restricted range, relatively few
populations (often 80 or fewer), recent and widespread declines, or other factors making it
vulnerable to extirpation.

S4

Apparently Secure—Uncommon but not rare; some cause for long-term concern due to declines
or other factors.

S5

Secure—Common, widespread, and abundant in the state/province.

SHSH

Range Rank —A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty
about the status of the species or community. Ranges cannot skip more than one rank (e.g., SU
is used rather than S1S4).

SNR

Unranked—Nation or state/province conservation status not yet assessed.

SuU

Unrankable—Currently unrankable due to lack of information or due to substantially conflicting
information about status or trends.

SNA

Not Applicable —A conservation status rank is not applicable because the species is not a
suitable target for conservation activities.

NatureServe Rank Qualifiers

?

Inexact Numeric Rank—Denotes some uncertainty about the numeric rank (e.g. G3? - Believed
most likely a G3, but some chance of either G2 or G4).

Moorhead, page 137 of 138

Eightmile Watershed Management Plan 12/2005




Questionable taxonomy—Taxonomic distinctiveness of this entity at the current level is
questionable; resolution of this uncertainty may result in change from a species to a subspecies
or hybrid, or the inclusion of this taxon in another taxon, with the resulting taxon having a lower-
priority conservation priority.

Captive or Cultivated Only—At present extant only in captivity or cultivation, or as a reintroduced
population not yet established.

T#

Infraspecific Taxon (trinomial)—The status of infraspecific taxa (subspecies or varieties) are
indicated by a "T-rank" following the species' global rank. Rules for assigning T-ranks follow the
same principles outlined above for global conservation status ranks. For example, the global
rank of a critically imperiled subspecies of an otherwise widespread and common species would
be G5T1. A T-rank cannot imply the subspecies or variety is more abundant than the species as
a whole-for example, a G1T2 cannot occur. A vertebrate animal population, such as those listed
as distinct population segments under under the U.S. Endangered Species Act, may be
considered an infraspecific taxon and assigned a T-rank; in such cases a Q is used after the T-
rank to denote the taxon's informal taxonomic status.

Breeding—Conservation status refers to the breeding population of the species in the
state/province (not applicable to global ranks).

Nonbreeding—Conservation status refers to the non-breeding population of the species in the
state/province (not applicable to global ranks).

Migrant—Migrant species occurring regularly on migration at particular staging areas or
concentration spots where the species might warrant conservation attention. Conservation
status refers to the aggregating transient population of the species in the nation or
state/province.
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Gap Analysis: Summary of Current Protections

Threat = Development—Habitat Fragmentation Mean Rank Score = 1

Municipal

There are no specific regulations at the town level that address habitat fragmentation issues as
a result of new development proposals. However, open space set aside requirements for each
town encourage set asides that protect wildlife resources or connections to other existing or
planned open space resources.

East Haddam—Requires development of a “Conservation Subdivision” plan that requires
identification of conservation areas, including land that protects NDDB areas as defined by
DEP, and wildlife habitats. House sites are to be located on suitable soils outside of the
conservation areas.

Local wetland regulations provide for the protection of habitat functions within wetlands and
watercourses, although cannot address habitat functions of adjacent uplands.

East Haddam Inland Wetland regulations include a 400 foot review area around vernal pools
which allows for a more comprehensive look at habitat conditions and needs, although
municipal wetland decisions cannot be based on upland habitat issues.

Lyme—Requires open space set aside in each subdivision, The set aside may include wildlife
habitat and unusual ecological features. (subdiv. Reg. Sec. 4.9) Local wetland regulations
same as East Haddam, except no vernal pool upland review area.

Salem—NMay require open space set aside as part of subdivision. Open space includes
important natural resources such as wildlife corridors. Local wetland regulations same as East
Haddam, except no vernal pool upland review area.

No towns currently have significant habitat information available to assist in such decisions
beyond the state Natural Diversity Database and what the applicant provides.

State

There are no state regulations directly addressing habitat fragmentation related to local
development issues.

Section 26-310 of the Connecticut General Statutes provides that any activity authorized by a
state agency must not threaten the continued existence of any endangered or threatened
species or result in the destruction or adverse maodification of habitat designated as essential to
such species.

Federal

There are no federal regulations directly addressing habitat fragmentation related to local
development issues.

Section 7 of the Federal Endangered Species Act requires all federal agencies ensure that any
action authorized, funded or carried out by the agency is not likely to jeopardize the continued
existence of an endangered or threatened species, or result in destruction or adverse
maodification of a critical habitat of a species.
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Gap Analysis: Summary of Current Protections
Threat = Nonnative Invasive Species Mean Rank Score = 2

Municipal

There are no municipal regulations in place that address invasive species. As well, there is no
comprehensive assessment at the town level of existing invasive species, their location or
guantity.

State

Public Act 03-136 established the Invasives Plants Council responsible for among other things
making recommendations to control and abate the spread of invasive plants and publish
annually a list of invasive or potentially invasive plants.

The state has established that no person shall import, move, sell, purchase, transplant, cultivate
or distribute any invasive plants as identified in the list provided in CGS 22a-381d. In addition
no state agencies can use such plants.

The Invasive Plant Atlas of New England is working to set up “Rapid Responders” who are
teams of experts who can quickly assess a situation and devise an actions plan for a specific
location.

Federal

In 1999 Executive Order 13112 was issued that established The National Invasive Species
Council (Council) to help coordinate and ensure complementary, cost-efficient and effective
Federal activities regarding invasive species.

As a part of the Executive Order all federal agencies are required to prevent the introduction of
invasives species, and not authorize or fund actions that would advance invasives. In addition
the Council was required to come up with a National Invasive Species Management Plan.
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Gap Analysis: Summary of Current Protections

Threat = Development—Impervious Surfaces Mean Rank Score = 3

Municipal

East Haddam does require the disclosure of the amount of impervious cover to be created in a
new development and P&Z reserves the right to establish restrictions on one or more lots where
it cannot be accurately predicted or enforced in advance.

Lyme does not regulate impervious cover in any way.

Salem limits impervious surfaces in the Golf Course Planned Residential Development zone at
13% and the Adult Age Restricted Floating Zone at 15%.

State
The state has no direct regulations over levels of impervious cover.

The State Water Quality Anti-Degradation Policy does require that existing water uses are
protected and maintained in all cases. As well in waters considered “high quality” the protection
of water quality is required.

General permits are required for the discharge of stormwater from small municipal separate
storm sewer systems. East Haddam, Lyme and Salem are all exempt from this program.

CT River Gateway Commission—

The Commission created through CGS Sec. 25-102d that is responsible for the scenic and
ecological preservation of the Gateway Area. The Gateway area is from ridgeline to ridgeline of
the eight communities at the mouth of the CT River, extending upstream 30 miles and
encompassing 30,000 acres. It includes East Haddam and Lyme. The Eightmile River
Watershed is not in the Gateway area in East Haddam, but is in the Gateway area in Lyme.
The Commission accomplishes its mission through land protection and the creation of zoning
standards to be adopted and enforced by the participating towns. The Commission must
approve any amendments, adoptions, or repeals of zoning, subdivision or planning regulations,
review zoning board of appeals applications for compatibility and work with DEP on
recommending and approving state land acquisition projects in the Gateway Zone.

The Gateway Zone standards provide guidance on maximum building coverage per lot.
Coverage ranges from 10-25% in residential areas depending on lot size, 25% in industrial
areas and 40% in commercial areas.

Federal
The federal government has no direct regulatory control over levels of impervious cover.

The Clean Water Act does have certain tools related to maintaining water quality that are
relegated to the state to implement.
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Gap Analysis: Summary of Current Protections

Threat = Development— Poor Stormwater Management Mean Rank Score =4

Municipal

East Haddam closely follows the State Stormwater Design Manual for development of new
stormwater systems. Some of their general performance criteria includes reducing peak flow
and the generation of stormwater, utilizing pervious surfaces and promoting infiltration.

Waivers to stormwater management requirements can be granted if the applicant can prove no
deterioration of biological function or habitat among other things.

Lyme has no stormwater system design guidance in place.

Salem has no stormwater system design guidance in place. The P&Z commission “may require
the installation of various storm drainage improvements for the whole or any part of a
subdivision “.

All towns require state erosion and sediment control standards.
State

General permits “Phase II” are required for the discharge of stormwater from small municipal
separate storm sewer systems. Colchester, East Haddam, Lyme and Salem are all exempt
from this program.

The State Water Quality Anti-Degradation Policy does require that existing water uses are
protected and maintained in all cases. As well in waters considered “high quality” the protection
of water quality is required.

Federal

The Clean Water Act does have certain tools related to maintaining water quality that are
relegated to the state to implement, e.g. the “Phase II” program.
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Gap Analysis: Summary of Current Protections

Threat = Roads — Habitat Fragmentation Mean Rank Score = 5

Municipal
East Haddam, Lyme & Salem

There are no specific municipal regulations that address habitat fragmentation issues as a result
of new road development. However, open space set aside requirements for each town
encourage set asides that protect wildlife resources or connections to other existing or planned
open space resources.

There is no significant habitat information available to assist in such decisions beyond the state
Natural Diversity Database and what the applicant provides.

Local wetland regulations provide for the protection of habitat functions within wetlands and
watercourses, although cannot address habitat functions of adjacent uplands.

No town requires cape cod curbs or other specific wildlife friendly features to new roads.

Additional East Haddam — Inland Wetland regulations include a 400 foot review area around
vernal pools which allows for a more comprehensive look at habitat conditions and needs,
although municipal wetland decisions cannot be based on upland habitat issues.

State
There are no state regulations directly addressing habitat fragmentation related to state roads.

Section 26-310 of the Connecticut General Statutes provides that any activity authorized by a
state agency must not threaten the continued existence of any endangered or threatened
species or result in the destruction or adverse modification of habitat designated as essential to
such species.

For state roads designated as “Scenic Roads” the state Scenic Road Advisory Committee must
review and determine whether any proposed changes to the designated road would alter the
characteristic that made the road eligible for “Scenic” status, including natural features. As well,
drainage and curbing will be accomplished with consideration given to the characteristics of the
scenic road.

If significant adverse effects are identified, the Advisory Committee can recommend alternatives
to the Commissioner of DOT who makes the final decision.

One of the characteristics that made Rt. 156 eligible for scenic road status is the scenic quality
of the Eightmile River along the roadway.

Federal
There are no federal regulations directly addressing habitat fragmentation related to roads.

Section 7 of the Federal Endangered Species Act requires all federal agencies ensure that any
action authorized, funded or carried out by the agency is not likely to jeopardize the continued
existence of an endangered or threatened species, or result in destruction or adverse
madification of a critical habitat of a species.
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Gap Analysis: Summary of Current Protections

Threat = Roads — Poor Stormwater Management Mean Rank Score = 6

Municipal

East Haddam closely follows the State Stormwater Design Manual for development of new
stormwater systems. Some of their general performance criteria includes reducing peak flow
and the generation of stormwater, utilizing pervious surfaces and promoting infiltration.

Waivers to stormwater management requirements can be granted if the applicant can prove no
deterioration of biological function or habitat among other things.

Lyme has no stormwater system design guidance in place.

Salem has no stormwater system design guidance in place. The P&Z commission “may require
the installation of various storm drainage improvements for the whole or any part of a
subdivision “.

State

“Phase II” general permits are required for the discharge of stormwater from small municipal
separate storm sewer systems. Colchester, East Haddam, Lyme and Salem are all exempt
from this program.

The State Water Quality Anti-Degradation Policy does require that existing water uses are
protected and maintained in all cases. As a result no state level actions should be approved
that would degrade a water bodies ability to support existing and designated uses.

For state roads designated as “Scenic Roads” the state Scenic Road Advisory Committee must
review and determine whether any proposed changes to the designated road would alter the
characteristic that made the road eligible for “Scenic” status, including natural features. As well,
drainage and curbing will be accomplished with consideration given to the characteristics of the
scenic road.

If significant adverse effects are identified, the Advisory Committee can recommend alternatives
to the Commissioner of DOT who makes the final decision.

Federal

The Clean Water Act does have certain tools related to maintaining water quality that are
relegated to the state to implement, e.g. the “Phase II” program and the anti-degradation policy.
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Gap Analysis: Summary of Current Protections
Threat = Riparian Corridor — Cutting, Excavation, Filling, Cultivation
Mean Rank Score =7, 11, 24
Municipal

East Haddam — Has 100 foot regulated upland review area along wetlands and watercourses,
providing an opportunity for the IWC to review activities within 100 feet of the corridor to
determine if impacts would result to the wetland or watercourse itself. Grazing, farming, clear
cutting for the expansion of crop land, and landscaping on residential property is considered “as
of right” and permitted in inland wetlands and watercourses. They defer to CT DEP to address
construction of dams, reservoirs, and other facilities necessary for public water supply.

Subdivision reg 3:02,b,I notes land subject to flooding shall not be subdivided for residential or
any other use that would increase the hazard.

Salem — Any clearing, grubbing, filling, grading, excavating, or removal or deposition of
material within 75 feet of a wetland or watercourse, is a regulated activity. As well, any similar
activity in any other non-wetland or non-watercourse area outside the 75 foot area that is likely
to likely to impact or affect wetlands or watercourses is regulated. “As of right” uses and
deferrals to CT DEP are consistent with East Haddam. Net buildable calculations do not allow
inclusion of upland review area in determining buildable area of a lot.

Lyme — Areas within 100 feet of all wetlands and watercourses are considered regulated. The
location of a septic within 150 feet of all wetlands and small watercourses, and within 200 feet of
larger water bodies and water courses is regulated. “As of right” uses and deferrals to CT DEP
are consistent with East Haddam. Criteria for decisions by IWC include assessing a proposed
activity as it relates to chemical & biological properties, state water quality classifications, and
natural habitat among other things.

State

DEP has exclusive jurisdiction for regulating activities in or affecting wetlands or watercourses
done by state agencies. An advisory decision can be provided to DEP by the local IWC. As
well DEP has jurisdiction over tidal wetlands and navigable waters.

Activities in upland areas are not considered regulated activities. Activities within 1,000 of a
tidal wetland or navigable river in coastal areas requires a coastal site plan review by DEP,
although any comments or recommendations are only advisory in nature.

Sec. 3c of the revised CT River Gateway Commission Standards call for no building or other
structure shall be constructed, reconstructed, enlarged, extended, moved or structurally altered
within one hundred (100) feet of the high tide line, as defined in the Connecticut General
Statutes, of the Connecticut River or any of its tributaries or associated wetlands.

In relationship to timber cutting the new Gateway Standards (Sec. Ill, F. 1.) call for no cutting of
vegetation within a strip of land extending fifty(50) feet in horizontal distance inland from the
high tide line, as defined in the Connecticut General Statutes, of the Connecticut River or any of
its tributaries or associated wetlands, except as provided in this section.

Federal

Federal jurisdiction, through Sec. 404 of the Clean Water Act, is through the Army Corps of
Engineers for dredge and fill activities in wetlands and watercourses that meet federal
definitions.

Activities in upland areas are not considered regulated activities in these instances. If
something triggers Army Corps jurisdiction they can then consider secondary impacts to related
upland resources.
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Gap Analysis: Summary of Current Protections

Threat = Development — Suburban Lawns Mean Rank Score = 8

Municipal

East Haddam — No regulations specifically address impacts from suburban lawns. Residential
landscaping is allowed “As of right” in wetlands and watercourses.

Salem — No regulations specifically address impacts from suburban lawns. Residential
landscaping is allowed “As of right” in wetlands and watercourses.

Lyme — No regulations specifically address impacts from suburban lawns. Residential
landscaping is allowed “As of right” in wetlands and watercourses.

State

The DEP Pesticide Management Program has a main goal prevent adverse human health or
environmental effects from the misuse of pesticides. They license pesticide applicators and

enforce proper use of pesticides, among other things. They do not directly regulate the use
pesticides on suburban lawns.

Federal

EPA has overall responsibility for registering or licensing pesticides for use in the U.S. They
relegate responsibility for this program to CT. They do not directly regulate the use pesticides
on suburban lawns.
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Gap Analysis: Summary of Current Protections
Threat = Lack of Information/Analysis on of Resource Location, Quality and Vulnerability
Mean Rank Score =9
Municipal

All towns have available to them the state Natural Diversity Database, the NRCS soils data,
geology data, floodplain data, potential vernal pool mapping, and information provided to them
by applicants or consultants the town hires in response to an application. East Haddam and
Lyme also have archaeological survey information from a state survey effort. Also, information
from Audubon, the CT Bultterfly Atlas, The Center for Plant Conservation, and the New England
Wildflower Society, among others is available.

Towns do not have detailed habitat or species information, instream flow or hydrologic
information, specific water quality information, wetland functions and values information,
detailed vernal pool surveys, information conveying the key aspects of the cultural landscape in
their community, or detailed knowledge of important archaeological sites.

Importantly, towns do not have the staff time or specific expertise to take advantage of some of
the information they have and little resources to collect new information on their own.

As well, staff and commission time and expertise available to learn and implement new
planning, zoning, and inland wetland approaches and strategies is limited.

State

The state offers the towns a substantial amount of GIS data including NDDB, soils, geology,
water bodies, along with other data, however little technical expertise to implement.

The state also publishes a bi-annual water quality report to congress that includes a listing of
impaired waters and the potential causes of impairment. Chemical, physical and biological
water quality data is available for certain water bodies.

Fisheries data may be available from DEP efforts to sample the Eightmile River system on a
regular basis.

Training seminars are available to planning, zoning and inland wetland commission members at
different times. The wetlands training includes information on understanding the law and
regulations, wetland identification, wetland functions and values, reading development site
plans, alternatives evaluation, construction practices including controlling erosion and
sedimentation, and related areas. Also part of this basic program and in cooperation with
Connecticut's Office of the Attorney General, a "legal issues" workshop is presented.

At least one member of staff of the IWC must have completed the comprehensive training
program and it must be offered to at least one members or staff annually.

Federal

Information that may be of interest to local commissions and staff typically includes USGS
stream flow data and water quality studies, FEMA floodplain maps, and US Fish & Wildlife
species and habitat information.
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Gap Analysis: Summary of Current Protections
Threat = Development - Wetland/Vernal Pool Filling & Alteration
Mean Rank Score = 10, 12
Municipal

East Haddam — Wetland and watercourse definition consistent with state statute. Separate
definition included for vernal pools. Decision criteria for determining whether a regulated activity
will be permitted includes: the environmental impact to the wetland or watercourse; review of
prudent and feasible alternatives; the relationship of the short and long term impacts of the
proposed activity on the long-term productivity of the wetland or watercourse; irretrievable loss
of resources that would be caused and the ability to mitigate such losses; effect on wetlands or
watercourses outside the area of proposed activity; assessing suitability of activity based on
balancing environmental protection and need for economic growth; and others.

Salem — Wetland and watercourse definition consistent with state statute.
Decision criteria is similar to East Haddam.

Lyme — Wetland and watercourse definition consistent with state statute, except intermittent
watercourses are not defined. Lyme decision criteria is similar to East Haddam, although they
provide 9 specific measures of environmental impact to consider, they also specifically raise the
issue of characterizing and assessing the degree of injury to unique habitat and habitat loss,
and they have an additional criteria to assess any proposed actions by the applicant to put deed
restrictions or easements on their property that would be beneficial to the wetlands and
watercourses associated with the proposed activity.

State

State statutes (CGS § 22a-38)provide definitions for local municipalities to follow in defining
wetlands and water courses.

DEP has exclusive jurisdiction for regulating activities in or affecting wetlands or watercourses
done by state agencies. An advisory decision can be provided to DEP by the local IWC. As
well DEP has jurisdiction over tidal wetlands and navigable waters.

No direct regulatory guidance to municipalities is offered for vernal pools, other than they can
be regulated just as wetlands.

Federal

The Clean Water Act "Section 404" program is the principal way by which the federal
government protects wetlands and other aquatic environments. Federally regulated wetlands
are defined as those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions.

The Corps of Engineers regulates construction and other work in navigable waterways under
Section 10 of the Rivers and Harbors Act of 1899 and the discharge of dredged or fill material
into "waters of the United States" under Section 404 of the Clean Water Act. "Waters of the
United States" are navigable waters, tributaries to navigable waters, wetlands adjacent to those
waters and/or isolated wetlands that have a demonstrated interstate commerce connection.
The Corps regulatory program goal is to ensure protection of the aquatic environment, while
allowing for necessary economic development.

Any activity that occurs in a component of, or within 0.25 miles up or downstream of the main
stem or tributaries of a river segment of, the National Wild and Scenic River System, must be
reviewed by the Corps under the procedures of Category Il, regardless if it meets the Category

| size of impact thresholds. This condition applies to both designated Wild and Scenic rivers and
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rivers designated by Congress as study rivers for possible inclusion while such rivers are in an
official study status. The Corps will consult with the National Park Service (NPS) with regard to
potential impacts of the proposed activity on the resource values of the Wild and Scenic river.
The culmination of this coordination will be a determination by the NPS and the Corps that the
work:

1) may proceed as proposed;

2) may proceed with recommended conditions; or could pose a direct and adverse effect on the
resource values of the river, and an individual permit is required.
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Gap Analysis: Summary of Current Protections
Threat = Groundwater/Surface Water Diversions & Impoundments
Mean Rank Score = 13
Municipal

East Haddam — The IWC regulations do not directly address the withdrawal or diversion of
water.

However, the regulations identify regulated activities to include the alteration of a watercourse if
the alteration was not specifically recognized “as of right”. As such, it appears the IWC could
regulate a diversion or withdrawal if it so wished.

They defer to CT DEP to address construction of dams, reservoirs, and other facilities
necessary for public water supply.

Salem — Same as East Haddam.
Lyme — Same as East Haddam.
State

CT General Statute 22a365 requires the DEP to regulate all diversions of 50,000 gallons per
day or more at locations where there is 100 acres or more of watershed area above the
withdrawal/diversion point.

A diversion means any activity which causes, allows or results in the withdrawal from or the
alteration, modification or diminution of the instantaneous flow of the waters of the state

Decision criteria include among other things the effect on wetlands, waste assimilation, and fish
and wildlife habitat.

Diversions in existence prior to 1982 and registered with the State were never reviewed for
environmental impacts and are permanently allowed as of right by the holders of the
registration. The Eightmile River Watershed has 8 such diversions, none of which are
consumptive at this time.

Stream flow regulations and standards exist for stock streams affected by a dam.
Federal

Potential protection of water quantity comes from the Clean Water Act and the implementation
of related state water quality standards (see U.S. Supreme Court decision PUD NO. 1 OF
JEFFERSON COUNTY et al. v. WASHINGTON DEPARTMENT OF ECOLOGY et al.)
However, CT standards do not currently have a reference to, or standard for, instream flow.

The Wild & Scenic Rivers Act states (Sec. 7a) “The Federal Power Commission [FERC] shall
not license the construction of any dam, water conduit, reservoir, powerhouse, transmission
line, or other project works under the Federal Power Act (41 Stat. 1063) as amended (16 U.S.C.
791a et seq.), on or directly affecting any river which is designated in section 3 of this Act . . .
and no department or agency of the United States shall assist by loan, grant, license, or
otherwise in the construction of any water resources project that would have a direct and
adverse effect on the values for which such river was established, as determined by the
Secreatry charged with its administration. “ and Section 10 (a): “Each component of the national
wild and scenic rivers system shall be administered in such a manner as to protect and enhance
the values which caused it to be included in said system . . .”
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Gap Analysis: Summary of Current Protections
Threat = Roads—Watercourse Crossings, including bridges and culverts
Mean Rank Score = 14
Municipal

There are no specific regulations addressing impacts from existing watercourse crossings. New
crossings would be reviewed under inland wetland regulations. See wetlands worksheet for
details.

East Haddam has detailed requirements for applicants of new developments along existing
roads. Road upgrades, including drainage upgrades to the existing road can be required.

State
There are no specific regulations addressing impacts from existing watercourse crossings.

The CT Stormwater Quality Manual does have a brief section devoted to “Other Road, Highway
and Bridge Maintenance” (sec. 5.2.4). While it addresses many issues associated with siltation
and erosion there are no recommendations addressing aquatic habitat and fish passage.

Federal
There are no specific regulations addressing impacts from existing watercourse crossings.

There are federal/state partnerships in different parts of the country that work on removing
upstream passage barriers for targeted fish species.
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Gap Analysis: Summary of Current Protections
Threat = Roads—New Road Creation Mean Rank Score = 15
Municipal

East Haddam— Pavement width is 18-24 feet. Minimum 50’ radius; serving no more than 20
lots; road to be less than or equal to 2000’. Encourage hammer heads. See Stormwater
worksheet for details on required stormwater design. Road layout criteria do not directly
address habitat fragmentation or conservation.

Salem— Regulations state roads are to be of a width that is ‘adequate and convenient for
present and prospective traffic’. Town road ordinance 26 feet and curbs required. Cul-de-sac
minimum 50’ radius; road to be less than or equal to 1500’. See Stormwater worksheet for
details on required stormwater design. Road layout criteria do not directly address habitat
fragmentation or conservation.

Lyme—No street shall have less than 60 foot right of way. It is recognized some streets may
need to be wider. No actual street width is provided. Cul-de-sac only allowed on roads less
than or equal to 800'. (Subdivision Regs, Sec. 5) Regs are silent on radius. Lyme hasn't had a
new road in nearly 20 years. See Stormwater worksheet for details on required stormwater
design. Road layout criteria do not directly address habitat fragmentation or conservation.

State

The State requires any development of real property, improvement of real property, acquisition
of transportation facilities, or grants for the acquisition of transportation facilities that costs over
$100,000 be consistent with the State Plan of Conservation & Development.

The Secretary of OPM submits to the State Bond Commission, prior to the allocation of any
bond funds for any of the above actions, an advisory statement commenting on the extent to
which such action conforms to the Plan of C&D. In the State 2004-2009 Draft Plan the great
majority of land in the Eightmile Watershed is identified as either: existing preserved open
space; conservation area, preservation area, or rural lands. Specific strategies for each
classification are included. All are consistent with sustaining rural character and the
conservation values of the landscape.

In accordance with Connecticut Environmental Policy Act (CEPA) regulations, state agencies
are required to undertake a comprehensive evaluation of any applicable action that might
significantly affect the environment. An important requirement of this evaluation process is for
the sponsoring agency to assess the consistency of its proposed action with the C&D Plan.
After the sponsoring agency has taken into account all public and agency comments and made
its final decision on the proposed action, OPM must make a determination as to whether the
evaluation satisfies CEPA requirements.

State Permits and Compliance Requirements For Rte. 11 include:
Connecticut Environmental Policy Act (CEPA)
Inland Wetlands and Watercourses Act (IWWA)
Water Quality Certification (CWA 8401)
Change of Use Permit for Public Water Company Watershed Lands
Tidal Wetlands Act/Permit
Coastal Consistency Review
National Pollutant Discharge Elimination System
Stormwater and Floodplain Certification
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Indirect Sources of Air Pollution Regulations

Federal

Federal permits and compliance requirements for a new road such as Rte. 11 include:
National Environmental Policy Act (NEPA)

Federal Water Pollution Control Act (Clean Water Act), 8404 Permit
Clean Air Act Conformity Determination

Endangered Species Coordination

Hazardous Materials Regulations

Historic Preservation Act

Section 4(f) Evaluation

Section 6(f) Evaluation

Public Health Service Act (Safe Drinking Water Act)

Executive Order 11990 (Wetland Protection)

Executive Order 11988 (Flood Hazard Reduction)

Executive Order 12898 (Environmental Justice)
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Gap Analysis: Summary of Current Protections

Threat = Golf Course and recreation Areas Mean Rank Score = 16

Municipal

There are no specific regulations at the town level that address the creation or management of
golf courses per se.

Salem (zoning regs section 4.2.18 stipulates that for a Golf Course Planned Development, if
public water supply is to be provided, the applicant shall submit a plan to the Commission as
part of the Environmental Management Report. Also requires stormwater management plan and
water management budget, emphasis on maintaining water quality, as well as an Environmental
Management Report o address development parcel and surrounding land characteristics that
influence the site.

State

There are no direct state regulations that address golf course creation and management.
Federal

There are no direct federal regulations that address golf course creation and management.

18 of 25
Appendix 7
Eightmile Watershed Management Plan 12/2005



Gap Analysis: Summary of Current Protections
Threat = Road Sand/Salt Application & Catch Basing Failure Mean Rank Score =17

Municipal

East. Haddam: No official policy for sand/salt, unofficial is bare tar policy, they excessively sand
and salt. They clean catch basins and sweep annually, he is trying to get them to increase catch
basin cleaning and sweeping near lakes to twice a year.

Salem: No official policy on roads, they use state recommended mix of 7 to 2 sand to salt ration.
Sweeping and cleaning once a year in the spring (after 4/15) or more times as needed in certain
areas. They own their own sweeper and catch basin cleaner.

Lyme: no information.
State
DOT policy is a 7 to 2 mix. Sweep and clean basins once a year.

Phase Il MS4 Stormwater permits require certain steps to be taken to manage municipal
stormwater systems. East Haddam, Salem and Lyme are exempt from this program.

Federal

There are no direct federal regulations that address roads and sand and salt application,
sweeping or catch basin cleaning.
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Gap Analysis: Summary of Current Protections
Threat = Forest Management Mean Rank Score = 18
Municipal

Lyme Zoning Regs Sect 8.4: commercial cutting of timber shall occur only with a permit.
Appendix A outlines standards for cutting and stream protection, methods, etc.

East Haddam has extensive zoning regs sect 20, regarding permitting, harvesting methods and
restrictions, grading for logging roads, etc. Gateway requires a permit for harvesting more than
5 acres.

Salem: no forest management regs
State

State of CT does not have Timber Harvesting Guidelines or statewide Forestry Regulations (the
Forest Practices Act) governing practices (CGS 451a Sec. 23-65f-23-65q). They do have a
statewide certification program to license foresters and harvesters for harvests in excess of
25,000 board feet (or 50 cords or 150 tons) in any 12 month period. CGS Sec 23-65k Municipal
regulation of forest practices permits Lyme and E. Haddam, among other towns, to authorize its
inland wetlands agency to adopt regulations consistent with the state regs as are necessary to
protect the forest land within its jurisdiction (except for state owned forestland managed by
DEP)

Federal
There are no direct federal regulations that address forest management on private lands.
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Gap Analysis: Summary of Current Protections
Threat = Development —Septic Systems, esp. maintenance
Mean Rank Score = 19
Municipal

All local sanitarians follow state health code. They all stated that maintenance is on an as
needed basis (as in when a system fails).

E. Haddam: Subdiv. Regs sects 3 & 4 stipulate design and install according to CGS and State
of CT Public Health Code and conformance with regs and reporting to the Sanitarian and East
Haddam Water Pollution Control Authority. Distance between septic and wetlands/watercourses
is on a case by case basis.

Lyme and Salem (all towns) must follow CT Public Health Code and Sanitarians reporting
requirements. Lyme has 200’ upland review area (setback?) for specifically identified
waterbodies, and a 150’ for all other waterbodies.

State

CGS 7-245,246F defines a community sewerage system and CGS 19a-36 indicates technical
requirements. State public health code has 25’ setback from streams.

Federal

Sec 319 of the Federal Water Pollution Control Act regulates groundwater quality.
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Gap Analysis: Summary of Current Protections
Threat = Development—Failed Erosion & Sedimentation Controls
Mean Rank Score = 20
Municipal
All towns recommend use of the E&S guidelines.

E. Haddam: E&S controls are required for disturbed areas less than %2 acre cumulatively on
review by zoning enforcement officer. Subdivision regs sect 4 provides detailed stormwater
management guidelines and recommends use of State Stormwater Design Manual and CT
Guidelines for E&S Control. Requires E&S Control plan.

Lyme: requires a plan for disturbance of any size in the Gateway Conservaion Zone and the
Commission has discretion to require E&S Plan for any site that has potential for significant
erosion. Subdivision regs sect 3.6 requires a detailed soil erosion and sediment control plan.

Salem: Zoning regs sect 11 states E&S control plan shall include specific locations, diversions,
structures, and narrative to indicate design criteria used in the design of control measures. E&S
plan requires for Planned Recreational/Residential communities and proposed developments
disturbing more than one-half acre of land.

State

The 2002 State Guidelines on Erosion & Sedimentation controls provided guidelines on
implementation and design.

Federal
There are no direct federal regulations that address E&S Controls.
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Gap Analysis: Summary of Current Protections

Threat = Roads—Hazardous Materials Spills Mean Rank Score = 21

Municipal

All local fire departments and emergency planners stated they call DEP and defer to state
standards.

State

DEP Oil and Chemical Spill Response Division operates per CGS sections 22a-450, 451 and
454. Division operates 24 hrs a day with a rapid response to addressing all reported spills. CT
environmental law establishes “strict liability” meaning the person or business which caused the
spill and the owner of the property where the spill occurred are responsible for clean-up
(monetarily if not physically).

Federal
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Gap Analysis: Summary of Current Protections

Threat = Earth Material Extraction Mean Rank Score = 22

Municipal

East Haddam—TFilling, removal, or excavation of earth materials is permitted in all zones with
the exception of land designated as the “Conservation (Gateway) Zone”, with exceptions for
grandfathered and residential uses.

Basic regulations in established governing operation of gravel extraction, including requirements
for drainage, grading, noise, traffic,, revegetation, etc. 100 foot buffer from property line
established.

Disturbed may not exceed five acres.

No permit necessary where building permit granted as long as activities not to exceed 300
cubic yards of materials.

Slopes are to be 1:3 for restoration of site.
Bedrock quarrying is prohibited.

Salem—Basic regulations in established governing operation of gravel extraction, including
requirements for drainage, grading, noise, traffic,, revegetation, etc.

No pit deeper than 4 foot unless safe access and egress.
Slopes for drainage to be 1:2.
Excavation allowed in RUA, RUB and | zones by special permit.

Minimum of 40 acres required for manufacturing and processing of material in the | zone, and
500 foot setback from Rural or Residential zone.

Stone crushing allowed only in industrial zone, without approval of Commission. Washing,
screening and processing allowed in all zoning districts.

Refers to ponds to be acceptable outcomes of gravel operation.

Lyme—Basic regulations in established governing operation of gravel extraction, including
requirements for drainage, grading, noise, traffic,, revegetation, etc.

200 foot setback from property line for resource extraction activities. Disturbed may not exceed
five acres. Removal of soil & earth materials prohibited in the conservation (Gateway) zone,
except for residential purposes. Bedrock quarrying, along with washing and crushing operations
are not allowed anywhere.

State

Natural Diversity database, stormwater and/or point source discharge permit and 401 water
guality certification may be necessary.

Federal
404 Army Corps Permit may be necessary.

24 of 25
Appendix 7
Eightmile Watershed Management Plan 12/2005



Gap Analysis: Summary of Current Protections
Threat = Change in Topography Mean Rank Score = 23
Municipal
East Haddam—Requires new streets to follow natural contours wherever practical.

Salem—Requires new streets to follow natural contours wherever possible. (subdiv. Regs.
6.4.2)

State
No direct regulatory control.
Federal

No direct regulatory control.
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Appendix 8

Summary of Analysis of Management
Issues and Threats to Outstanding
Resource Values

Eightmile River Watershed Management Plan
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Eightmile River Watershed 25-Mar-05 ORYV = Outstanding Resource Value
Management Issue Analysis
ORVs Stresses
Management Issue Impacted to ORVs Assessment Tools (* = analysis not completed due to time/resource constraints)
A. Earth Material Extraction ab,c,de,f a,befgn Compare Areas of Exisiting or Potential Gravel Deposits with Existing Protected Areas
Review Soils Data with NRCS for Potential Gravel Areas
Review Exisiting Regulatory Requirements for Such Activity
B. Riparian Corridor Mowing/Cutting/Excavation/Filling/Cultivation b,d,e,f b,c.fk,lm Determine Amount of Riparian Corridor Protected - 100 feet from stream edge
Assess Riparian Corridor Use With Land Use/Land Cover Data, possibly aerials, stream walk survey data
Review Exisitng Regulatory Requirements for Such Activity
C. Altering/Filling of Streams/Wetlands/Vernal Pools, b,c.ef a,b,c.efgk, Determine Amount of Wetlands/Vernal Pools/Perennial Streams (especially 1st order) Protected
especially in headwaters Asess Wetland/Vernal Pool In Context of Land Use/Land Cover Data, possibly use aerials or streamwalk survey
Review Exisitng Regulatory Requirements for Such Activity
D. Groundwater/Surface Water Withdrawals and Impoundments c.e a,c,0,j,k,| Identify High-yield aquifer areas
Review Water Utility Coordination Committee Reports
Review Impacts of Exisitng Impoundments with Fisheries Biologists/Dam Safety
Identfiy potenital of new golf courses (see below) and agricultural or commercial diversions
Review pertinent individual water supply plans from neighboring water utilities
Review Regulatory Requirements for New Impoundments
Review State Diversion Permitting Program
E. Residential/Commercial Development ab,c,de,f a,b,c,defg,hklmn Buildout Analysis
Analyze Land Use/Land Cover Change since 1985
Assess changes in population/household size
Assess rate of building permits issued
1 Impervious Surfaces - roadways, rooftops, driveways, parking lots Impervious Surface Estimate - Present and at Buildout (recognize building footprints are increasing)
2 Poor Stormwater Management Review Exisitng Municipal Stormwater Management Policies/Practices
Identify where erosion and sedimentation may be more problematic via slopes and erodible soils
3 Wetland/Vernal Pool Filling or Alteration see item C.
4 Destruction of Riparian Vegetation see Item B.
5 Failed E&S Controls - enforcement main issue Review Exisiting Regulations
6 Suburban Lawns By-Product of Build-Out Analysis
7 Change in Topography from Site Development By-Product of Build-Out Analysis
8 Septic Systems - esp. maintenance Build-Out Analysis - assess quality of soils on buildable lands
9 Habitat Fragmentation
Review Exisiting Regulations Regarding Installation and Maintenance
F. Roadways b,ce, f b, c,ef,g,hjlm Impervious Surface Estimate - See E1.
1 Stormwater Management Review Stormwater Management/Maintenence Gudielines for local and state roads
Identify Roads Within 100 Feet of Perennial Streams
Identify Catch Basin Outfalls within 100 feet of perennial streams
2 Road salt/sand application, catch basin failure & hydrologic impacts Perform Catch Basin/Culvert Assessment *
3 Hazardous Material Spill Review Hazardous Spill Emergency Plans - local and state
4 Destruction of Riparian Vegetation see Item B.
5 Watercourse Crossings Review local/state maintenance practices
Field Assess Bridge and Culvert Crossings check UMASS *
6 New Road Development Review New Road Building Standards
7 Habitat Fragmentation
G. Nonnative Invasive Species d,e c,k,n Review Botanical Assessment, Conte Refuge info, stream walk surveys
Ask DEP regarding deer population statistics
Undertake Additional Field Work/Consult With Experts to Assess Aquatic and Terestrial Species*
Identify Extent Of Current and Potential Invasive Presence/e.g. Meshomesic Study*
H. Forest Management b,c,d,e b,c.e.k,! Identify Riparian Foresed Areas
Review Exisitng Guidelines/Requirements for Timber Harvesting, state BMPs, role of local land use commissions
I Poor Implementation of Agricultural Practices b,c,d,e,f a,b,c,de,g,h,ik,mn
J. Golf Course/Recreation Areas - creation and management b,c.de, f b,c,d,efl.km Identify Area Where Additional Recreation Areas May Occur/parcel size, topography, local recreation plans
Review Guidelines/Requirements for recreation area management
Determine any identified need for, and type of, additional municipal recreation areas
K. Lack of Understanding of Resource Location, Quality, Vunerability ab,c,de,f a,b,c,d,ef,g,h,ijklmn Assess the quality and quantity of resource information avaiable to community land use commissions
Survey land use commissions to determine if the have adequate information on resources of the area

~oooow

Outstanding Resource Values Impacted

Geology

Water Quality

Hydrology

Unique Species and Natural Communities
Watershed Ecosystem

Cultural Landscape

Note: While all stresses affect outstanding resource values

to varying degrees, this process identifies the
principal stresses that degrade outstanding resource values.

Stresses to Outstanding Resource Values

EEREECEEE N

Alteration of Surfacewater/Groundwater Relationship

Sediment Loading

Habitat Loss/Fragmentation - upland, grassland, wetland
Nutrient Loading - Eutrophication

Destroy Important Arch./Historic Sites

Loss of Rural/Eightmile Character

Flow Alteration Changing Natural Flow Pattern

Heavy Metal/Toxin/Salt Loading

Bacteria

Blocked Fish Passage
Loss of Native Species
Thermal Alteration
Eutrophication

Loss of Unique Resource Feature/SpeRies,f A
o O+4
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Management Issue Ranking Exercise Summary - 12/21/2004

Mean # of ORVs Unigue Species & River Cultural
Rank |Threat - Sort by Mean Score Score Affected Geology | Water Quality | Hydrology | Natural Communties | Ecosystem | Landscape

1 Dev - Habitat Fragmentation 5.00 2 5 5
2 Nonnative Invasive Species 5.00 2 5 5
3 Dev - Impervious Surfaces - roadways, rooftops, driveways, parking lots 4.60 5 5 4 5 5 4
4 Dev - Poor Stormwater Management 4.25 4 5 4 4 4
5 Roads - Habitat Fragmentation 4.00 1 4
6 Roads - Poor Stormwater Management 4.00 3 4 4 4
7 Riparian Corridor Mowing/Cutting/Excavation/Filling/Cultivation 3.75 4 4 4 5 2
8 Dev - Suburban Lawns 3.60 5 4 3 4 4 3
9 Lack of Understanding of Resource Location, Quality, Vunerability 3.60 5 4 2 4 4 4
10 |Dev - Wetland/Vernal Pool Filling or Alteration 3.50 4 3 2 5 4
11 |Dev - Destruction of Riparian Vegetation 3.40 5 4 2 4 5 2
12 |Altering/Filling of Streams/Wetlands/Vernal Pools, 3.00 5 4 2 4 4 1
13  |Groundwater/Surface Water Diversions and Impoundments 3.00 2 3 3
14 |Roads - Watercourse Crossings 3.00 4 3 3 3 3
15 |Roads - New Road Development 3.00 4 2 3 3 4
16 |Golf Course/Recreation Areas - creation and management 3.00 5 3 4 3 3 2
17 |Roads - Road salt/sand application & catch basin failure 3.00 3 4 1 4
18 |Forest Management 2.75 4 3 2 3 3
19 |Dev - Septic Systems - esp. maintenance 2.67 3 3 2 3
20 |Dev - Failed E&S Controls - enforcement main issue 2.60 5 3 2 3 3 2
21 |Roads - Hazardous Material Spill 2.50 2 3 2
22  |Earth Material Extraction 2.33 6 1 3 2 3 3 2
23 |Dev - Change in Topography from Site Development 2.00 5 1 2 2 2 3
24 |Roads - Destruction of Riparian Vegetation 1.75 4 2 2 2 1

Total 2 66 47 60 87 33
Note: Each Management Issue was assessed and ranked for each ORV based on a scale of 1 to 5.

A score of one (1) indicates a potential for a small impact, a score of five (5) indicates a potential for a high impact.

A blank cell indicates no potential impact was identified.
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Eightmile River Wild & Scenic Study

Watershed Management Plan - Tier One Management Tools Overview
July 22, 2005

Introduction

As a follow up to the March 31, 2005 Land Use Commissioner’s Summit the Eightmile River
Wild & Scenic Study Committee has been refining a strategy to move forward on key watershed
management issues as described at the summit. These top issues include riparian corridor
protection, habitat fragmentation, increases in impervious surfaces and stormwater
management.*

The Committee left the Summit with a host of insightful questions and issues to research and
analyze regarding the management issues and what the proposed management tools might
specifically mean to each community. Over the last 3 months the Committee has been working
on its “homework” that has led to this update. A part of this process has included meetings with
the staff and land use board chairs in each community to have further discussions on the
recommended actions. Their input to date is incorporated into what is provided here.

Building on Good Work

As discussed at the Summit, the communities of the Eightmile River Watershed have done a
tremendous amount of good work to protect the watershed’s outstanding resource values
through actions such as adopting net buildable area requirements, implementing conservation
subdivision guidance and aggressively pursuing open space acquisitions.

These recommendations being made by the Eightmile River Wild & Scenic Study Committee
are intended to build upon the community’s strong efforts and fine tune the management of the
special resources of the Eightmile River Watershed. Through such actions we will be able to
present the strongest possible case for Wild & Scenic designation to Congress by showing that
adequate local protections are in place to protect the areas outstanding resource values.

Tier One and Tier Two Management Issues
Management issues and recommended actions in the Eightmile River Watershed Management
plan will be divided into two tiers.

Tier One issues and actions are the high priority items that we are asking communities to work
on first. While we recognize there is not time for local commissions to act on these
recommendations within the remaining timeline of the Study process, we are asking for a
commitment from each commission to work on the adoption of the recommended actions over
the next six to twelve months. The final recommended actions will be established based on the
input and preferences of the local land use commissions.

L At the Summit we had presented three issues. Since that time we have separated the issue of “Habitat
Fragmentation and Increases in Impervious Surfaces” into two separate issues.
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(over)
The Tier One Management Issues and Actions include:

Management Issue #1: Riparian Corridor Protection

Recommended Action: Adopt a River Protection Overlay Zone for all perennial streams
and rivers in the Eightmile River Watershed that provides a 50 foot setback on small
headwater streams, and a 100 foot setback on larger streams.

Management Issue #2: Habitat Fragmentation

Recommended Action: Commit to making protection of important habitat blocks an open
space conservation priority and be a partner in pursuing federal funding to support such
types of acquisitions.

Management Issue #3: Increases in Impervious Surfaces

Recommended Action: Each community commits to a maximum impervious surface
goal of 10% for any local watershed and 4% for the Eightmile River Watershed as a
whole. In addition, each community supports working with the Eightmile River
Committee to refine the current and future impervious surface modeling, assess the
potential for increasing imperviousness in each town and adopts appropriate tools to
address limiting impervious surface. The East Haddam model is one recommended
approach.

Management Issue #4: Stormwater Management

Recommended Action: Three actions have been identified including: (1) Require the
design, implementation and maintenance of all new stormwater systems to be consistent
with the 2004 CT DEP Stormwater Quality Manual; (2) Complete a Stormwater
Management Plan for each municipality’s stormwater system as described in the State’s
General Permit for Small Municipal Stormwater Systems; (3) Adopt The University of
Massachusetts guidance for watercourse crossings, an approach that is used by the
Army Corps of Engineers (New England Region).

Also, we are asking each community to consider adding a goal statement into their Plans of
Conservation and Development that supports the Eightmile River Watershed, its outstanding
resource values and the implementation of the watershed management plan. See “Draft
Language Proposed to amend to the Plan of Conservation & Development”.

Tier Two items are longer-term actions local communities can make to further protect watershed
resources. The tier two recommendations will be presented in the full watershed management
plan draft in late August.

Support
It is recognized that the implementation of the above actions take human and financial

resources as well as time. It is the intention of the Eightmile River Study Committee that if a
Wild & Scenic designation occurs and funding becomes available, top funding priorities will be
to support local communities in the implementation of the tier one actions.
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Eightmile River Wild & Scenic Study June 7, 2005
Watershed Management Plan

Draft Language Proposed to amend to the Plan of Conservation & Development

The following language is proposed to be added into the Plans of Conservation and
Development for the towns of East Haddam, Lyme and Salem during their next review
of their Plan or sooner if possible.

Goal: The town supports designation of the Eightmile River Watershed as part of the
National Wild and Scenic Rivers system. The town will act in partnership with the
Eightmile River Wild and Scenic Stewardship Committee in implementing the Eightmile
River Watershed Management Plan in order to achieve the long-term protection and
enhancement of the watershed’s Outstanding Resource Values.
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Management Issue #1 - Riparian Corridor Protection

Background

Riparian corridor lands, those lands adjacent to rivers and streams, are the first
line of defense for a river system. Protection of these areas is the most important
action that can take place to ensure the long-term quality of river and watershed
resources. The enclosed brochure, “The Importance of Streamside Buffers”,
along with the document “Riparian Buffer Zones: Functions and Recommended
Widths” provides important background on why riparian areas are important and
the levels of riparian corridor protection needed to protect important river and
stream values.

Extensive research was done looking at other riparian corridor protection efforts
including:

e The Massachusetts River Protection Act, established in 1996, which
requires a 200 foot resource protection area along all perennial streams in
the state (except for 14 highly urbanized communities where the area is
reduced to 25 feet)

e The Farmington River Protection Zoning Overlay District, adopted in
1992, establishes a 100 foot setback area along the Wild & Scenic
Farmington River in four communities in Connecticut

e The new CT River Gateway Standards which establish a 50 foot no
activity zone and a 100 foot no structure area along waterbodies in the
Gateway Zone. The Town of Lyme in June 2005 adopted these
standards for their Gateway area that includes Hamburg Cove.

See “Model River Protection Zoning Overlay Area — Summary of Components”
which is based on a compilation of these and other efforts.

An analysis of the parcels in that would intersect the proposed overlay area
show:

e In East Haddam only 3.7% of all the parcels in town would intersect the
proposed overlay area, with 49% of the actual proposed overlay area
already classified as wetlands and 100% of the area already considered
within the Inland Wetlands Commission upland review area.

e In Lyme only 9.8% of all the parcels in town would intersect the proposed
overlay area, with 60% of the overlay area already classified as wetlands
and 100% of the area already considered within the Inland Wetlands
Commission upland review area.

e In Salem only 13.4% of all parcels in town would intersect the proposed
overlay area, with 50% of the overlay area already classified as wetlands
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and 89% of the area already considered within the Inland Wetland
Commissions Upland Review Area.

A summary analysis for each town and the watershed follows the Model River
Protection Overlay Area — Summary of Components.

Recommendation

Each community adopts a River Protection Overlay Zone for all perennial streams and
rivers in the Eightmile River Watershed that provides a 50 foot setback on small
headwater streams, and a 100 foot setback on larger streams. The proposed Overlay
zone is flexible, respecting pre-existing uses and providing for uses within the overlay
area consistent with protection of riparian corridor function.

Action

1. Adopt the River Protection Zoning Overlay Area.
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Eightmile River Wild & Scenic Study July 21, 2005

River Protection Zoning Overlay Area - Summary of Components

NOTE: This document contains the actual recommendations by the Wild and Scenic Study Committee on
the details of the Zoning Overlay Area. The model ordinance also included as a separate document
varies from the Committee’s recommendations on several topics.

Purpose of River Protection Overlay Area
The purpose of the River Protection Overlay Area is to protect and enhance the
functions and values of the riparian corridor, including:
0 Maintaining high water quality
Maintaining natural flows and hydrology
Conserving ecological functions
Supporting habitat and species diversity and abundance
Maintaining flood storage
Protecting valuable aquatic species and habitats
Conserving natural scenic and topographic features

O 0000 O0

River Protection Overlay Area Definition

The proposed overlay area includes all perennial rivers or streams in the Eightmile
River Watershed and the area landward and horizontal from the stream edge, 50 feet
on first order headwater streams and 100 feet on all larger streams. A stream edge is
defined as the ordinary high water mark typically identified by vegetation or soil types
that are distinct from the upland area. The proposed overlay area does not apply to
wetlands, vernal pools, Hamburg Cove or Lake Hayward.

Significant Activities

Where a proposed activity involves work within the overlay area the Planning & Zoning
Commission shall presume that such activity is significant to the purposes of the overlay
area as stated above. This presumption is rebuttable by an applicant upon clear and
convincing evidence that the location of the proposed activity within the overlay area
does not undermine the purpose of the overlay area.

Standards
No activity which will result in the alteration of land or vegetation within the overlay area
shall be permitted by the Planning and Zoning Commission unless:
* there is no reasonably available alternative with less adverse impact on the
purposes of the overlay area as stated above; and
* the project as proposed will have insignificant impact on those purposes.

The following exceptions may be allowed:
a) construction and maintenance of unpaved footpaths not more than 4' in width to
provide non-motorized access to, or across, the waterbody;

b) construction and maintenance of water dependent structures and uses such as
docks;

c) construction of new utility lines where the proposed route is the best
environmental alternative; 11/114
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d)

f)

9)

septic system maintenance (other than tank pumping which does not require a
permit) and, if a system has failed, repair/replacement meeting state/local
standards where the maximum feasible overlay area is maintained,;

construction of accessory structures/uses associated with lawfully existing single
family houses where the Planning & Zoning Commission finds that alternatives
outside the overlay area are not available; the size and impacts of the proposed
structure/use have been minimized; and the structure/use is located as far from
the resource as possible; The commission still reserves the right to deny a permit
if the activity would have a significant impact to the purpose of the overlay area.

new activities in an overlay area that is already altered such that the required
buffer cannot be provided without removal of pre-existing structures and/or
pavement, provided that the proposed alteration will not increase adverse
impacts on that specific portion of the overlay area and that there is no
technically demonstrated feasible construction alternative;

where a lot is located entirely within the overlay area, the Commission may
permit activities within the overlay area when the applicant has demonstrated
that the proposed work has been designed to minimize impacts to the overlay
area. As mitigation, the Commission may require the applicant to plant or
maintain a naturally vegetated buffer of the maximum feasible width given the
size, topography, and configuration of the lot.

Activities Not Needing a Permit

a)

b)
C)

d)

e)
f)

g)

planting of native vegetation or habitat management techniques designed to
enhance the riparian corridor values protected by the regulation;

Fish & wildlife conservation activities;
Continuation, but not expansion of pre-existing farming practices;

Maintenance of existing structures, utilities, stormwater management structures
and paved areas;

Fire prevention and emergency operations;
Survey and boundary posting;

Pruning for a filtered view of the watercourse and removal of dead and diseased
and nonnative vegetation consistent with Planning & Zoning Commission
standards - if removal of trees 4” diameter or greater at breast height is to occur
there must be a plan by a qualified forester approved by the commission or its
agent. In all cases the overlay area must be maintained containing a natural
buffer of native herbaceous plants, shrubs and trees.
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Riparian Buffer Zones: Functions and Recommended Widths

Prepared by

Ellen Hawes and Markelle Smith
Yale School of Forestry and Environmental Studies

For the

Eightmile River Wild and Scenic Study Committee

April 2005
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1. Functions of Riparian Buffers

Riparian buffers are vital elements of watersheds, primarily due to their protection of surface and
ground water quality from impacts related to human land use. These vegetated buffers are
complex ecosystems that provide food and habitat for unique plant and animal species, and are
essential to the mitigation and control of nonpoint source pollution. In fact, the removal of
streamside vegetation, primarily for development purposes, has resulted in degraded water
resources and diminished value for human consumption, recreation, and industrial use.*

In the Eightmile River watershed, maintenance of riparian buffers in their natural condition has
been identified as one of the most effective means of protecting multiple outstanding resource
values (ORVs), including water quality, hydrology, unique species and natural communities, and
watershed ecosystem function.

Sedimentation increases turbidity and contributes to rapid siltation of waterbodies, negatively
impacting water quality. Increased sediment loads also narrow channel widths and provide
substrate for colonization of invasive aquatic plant species. Intact riparian buffers ameliorate
these negative impacts by stabilizing streambanks. Roots of riparian vegetation deflect wave
action and hold bank soil together. The buffer vegetation also decreases erosional impacts
during flood events and prevents undercutting of streambanks.

Excess nitrogen and phosphorous from fertilizers and animal waste, as well as other pollutants
originating from pesticides and herbicides, often bond to soil particles. The nutrient-loaded
sediment contained in surface runoff then flows to the nearest waterbody and is deposited. This
process is the primary cause of accelerated eutrophication of lakes and rivers®. Streamside
forests function as filters, transformers, and sinks for harmful nutrients and pollutants®. Buffer
plants slow sediment-laden runoff and depending upon their width and vegetational complexity,
may deposit or absorb 50 to 100% of sediments as well as the nutrients and pollutants attached to
them*. When surface water runoff is filtered by the riparian buffer approximately 80 to 85% of
phosphorous is captured®. Nitrogen and other pollutants can be transformed by chemical and
biological soil activity into less harmful substances. In addition, riparian plants act as sinks,
absorbing and storing excess water, nutrients, and pollutants that would otherwise flow into the
river, reducing water quality.

One of the most important functions of riparian buffers is enhanced infiltration of surface
runoff®. Riparian vegetation in the buffer surrounding a waterbody increases surface roughness
and slows overland flows. Water is more easily absorbed and allows for groundwater recharge.
These slower flows also regulate the volume of water entering rivers and streams, thereby
minimizing flood events and scouring of the streambed.

1 Welsch 1991

2 Jontos 2004

% Welsch 1991

* Connecticut River Joint Commission 2005
® Connecticut River Joint Commission 2005
® Dillaha et al. 1989

3
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Many plant and animal species depend on the distinctive habitat of riparian buffers, which
include elements of both terrestrial and aquatic ecosystems. Forested buffers improve habitat
quality by providing shade that cools water temperatures, thereby elevating the dissolved oxygen
content that is necessary for many species of fish and aquatic insects. Woody debris from shrubs
and trees within the vegetated buffer provides food and cover for a multitude of aquatic species.
If large enough, buffers also provide corridors essential for terrestrial wildlife movement.

Vegetated buffers may serve as screens along waterways, protecting the privacy of riverfront
landowners and blocking views of any unsightly development. Hiking and camping
opportunities are also facilitated by forested buffers, which if large enough, allow outdoor
enthusiasts to enjoy the proximity of the water. The diversity of plant species provides visual
interest and increases aesthetic appeal.

2. Recommended buffer widths

The width of a buffer depends greatly on what resource you are trying to protect. Scientific
studies have shown that efficient buffer widths range from 10 feet for bank stabilization and
stream shading, to over 300 feet for wildlife habitat. Furthermore, the necessary width for an
individual site may be less or more than the average recommendations, depending on soil type,
slope, land use and other factors. The ranges cited below come from four literature reviews by
The U.S. Army Corps of Engineers New England Division, the University of Georgia’s Institute
of Ecology, the U.S. Army Engineer Research and Development Center, and researchers from
the UK Forestry Commission.” Results from studies done in New England fall within the ranges
cited below, and no evidence was found in the literature to suggest that buffers should be, on
average, either wider or narrower.

a. Erosion control

Erodibility of soil type is a key factor when assessing adequate buffer widths. Widths for
effective sediment removal vary from only a few feet in relatively well drained flat areas to as
much as several hundred feet in steeper areas with more impermeable soils. In order to prevent
most erosion, vegetated buffers of 30 feet to 98 feet have been shown to be effective.

b. Water quality

Nutrients - Nitrogen and phosphorous can be retained in buffers that range from 16 to 164 feet.
The wider buffers will be able to provide longer-term storage. Nitrogen is more effectively
removed than phosphorous. In 1995, a study conducted in Maine found that the effectiveness of
buffers at removing phosphorous is variable but in most cases, a 49-foot natural, undisturbed
buffer was effective at removing a majority of the nutrient from surface runoff. However, the
U.S. Army Corps of Engineers concluded in their 1991 study that there was insufficient evidence

"U.S. Army Corps of Engineers 1991, Wenger 1999, Fischer and Fischenich 2000, Broadmeadow and Nisbet 2004,
respectively.
4
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to determine a necessary buffer width for phosphorous retention. It is important, therefore, to
combine buffer zones with strategies to reduce phosphorous at its source.

Pesticides — Buffer widths for pesticide removal range from 49 feet to 328 feet. Pesticides that
are applied manually require less of a buffer area than aerially-sprayed pesticides.

Biocontaminants — Buffer widths for biocontaminants, such as fecal coliform, were not reviewed
in this study. The University of Georgia found that, in general, buffers should be 30 ft. or
greater. However, buffers may not be able to adequately filter biocontaminants and it is also
important to reduce these pollutants at the source.

c. Aquatic habitat

Wildlife — The minimum width of riparian buffers to protect aquatic wildlife, including trout and
invertebrates, range from 33 feet to 164 feet.

Litter and debris input — Recommendations for buffer widths to provide an adequate amount of
debris for stream habitat range from 10 feet to 328 feet, although most fall within 50 feet to 100
feet.

Stream temperature. Adequate shading can be provided by a 30-foot buffer, but buffers may
need to be up to 230 feet to completely control stream temperature. The amount of shade
required is related to the size of the channel. The type of vegetation in the buffer regulates the
amount of sunlight reaching the stream channel. Generally, a buffer that maintains 50% of direct
sunlight and the rest in dapple shade is considered preferable®

d. Terrestrial habitat

The Eightmile River watershed contains a large number of roadless, undeveloped forest blocks
and is more than 80% forested in total. Furthermore, the riparian corridor within 300 ft. of the
river and its tributaries has remained mostly intact, supporting a high level of biodiversity as well
as protecting water quality. The Eightmile River is host to a number of important species,
including native brook trout, freshwater mussels, blue back herring, bobcats, great horned owls
and cerulean warblers.

The habitat requirements for birds, mammals, reptiles, amphibians and fish vary widely, and the
necessary buffer width to protect each species varies widely as well. While trout and salmon can
benefit greatly from the shading, habitat, food, and water quality protection that a 150-foot buffer
provides, mammals such as the red fox and the bobcat require riparian corridors of
approximately 330 feet. Furthermore, birds such as the cerulean warbler, which requires large
areas of forest, may need a buffer that is much greater than 330 ft.” For this reason, we do not
believe that it is feasible to capture all of the habitat needs of all species with a uniform buffer.
More careful targeting of potential riparian habitat, work with landowners to create conservation

8 Broadmeadow and Nisbet 2004
® Chase et al. 1995

5
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easements, as well as the creation of protected areas by the town will aid in more specific
approaches to habitat preservation for these species.

For a more detailed look at the range of recommended buffer widths, see Appendix 1.

3. Factors influencing buffer width

There are many factors that influence the effectiveness buffers. These include slope, rainfall, the
rate at which water can be absorbed into the soil, type of vegetation in the buffer, the amount of
impervious surfaces, and other characteristics specific to the site.

a. Slope

As slope increases, the speed at which water flows over and through the buffer increases.
Therefore, the steeper the land within the buffer, the wider it needs to be to have time to slow the
flow of water and absorb the pollutants and sediments within it. Many researchers suggest that
especially steep slopes serve little value as a buffer, and recommend excluding areas of steep
slope when calculating buffer width. The definition of “steep” varies from over 10% to over
40% slope™.

b. Soil type

The type of soil affects how quickly water can be absorbed. Soils that are high in clay are less
permeable and may have greater runoff. On the other hand, soils that are largely made up of
sand may drain water so rapidly into the groundwater that roots are not able to effectively trap
pollutants. Furthermore, soils that are moister and more acidic have a better capacity to take up
nitrogen from the soil and release it to the atmosphere (through denitrification).

c. Vegetation mix

Structurally diverse riparian buffers, i.e. those that contain a mix of trees, shrubs and grasses, are
much more effective at capturing a wide range of pollutants than a riparian buffer that is solely
trees or grass. Removal efficiencies range from 61% of the nitrate, 72% of the total phosphorous
and 44% of the orthophosphates from grass buffers to 92% of the nitrate 93% of the total
phosphorous and 85% of the orthophosphates from combined grass and woody buffers. **

1%\Wenger 1999
' Jontos 2004
6
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Table 1: Estimated reduction of nutrient loads from implementation of riparian buffers'?

ype __________

Forested | 48-74% || 36-70% || 70-90% |
| Vegetated Filter Strips | 470% || 24-85% | 5397% |
| Forested and Vegetated Filter Strips | 75-95% || 73-79% | 92-96% |

Source: Delaware Department of Natural Resources and Environmental Control

Generally, the grass filter strip works best for sediment removal, while the forested buffer is
better for nitrate removal from subsurface flows'®. Grasses have a shallower and denser root mat
that is more effective in slowing runoff and trapping sediments from the surface flow. Trees
have a deeper root system that can trap and uptake nutrients from the groundwater, stabilize
banks, and regulate the flow of water to the stream.

Forests provide certain functions that grasses cannot. Trees shade the river and provide an input
of leaf litter and branches that are necessary for many aquatic species. In addition, a forested
buffer provides important habitat for terrestrial wildlife. Native plants species are preferred to
ornamentals or exotics due to the habitat advantage they provide for wildlife. Old trees are
especially valuable for providing inputs of coarse woody debris.

The most effective riparian buffers should include a mix of trees, shrubs and herbaceous plants
native to the region and appropriate to the environment in which they are to be planted. When
planting buffers, it is best to use adjacent reference riparian buffers as the basis for selecting
floral composition**

Table 2: Plant type vs. removal efficiency

Function Grass Trees

Sediment trapping High Medium Low

Filtration of Sediment
born Nutrients, Microbe High Low Low
and Pesticides

Soluble forms of

Nutrients and Pesticides Medium Low Medium
Flood Conveyance High Low Low
Redgce Stream Bank Medium High High
Erosion

Source: Jontos 2004 (modified after Fisher and Fischenich 2000)

12 (Palace, 1998; Lowrance et al., 1995; Franti, T.G., (1997); Parsons et al. (1994); Gilliam et al. (1997); Osmond et
al., (2000)

3 Triangle J. Council of Governments 1999
™ Jontos 2004
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4. Buffer types

a. Variable Width

Several models have been created to consider individual site factors in determining buffer width.
These range from the complex to the relatively simple. The more complex models take into
account multiple factors, such as slope, erodibility and infiltration rates™. Examples of such
models include:

Brown et al. (1987):

Buffer width = (average slope/erodibility factor)

Cook College Department of Environmental Resources:
Buffer width = 2.5 (time of travel of overland flow)*(slope)®>

More simple models only take into account slope. A common formula is to set a fixed buffer
width and apply 2 feet per percent slope. Many of these models recommend not including
impervious surfaces or areas of steep slope in the buffer width (Figure 1). Cook College
recommends excluding anything greater than 15% slope, while Wenger (1999) recommends
excluding all slopes over 25%.

b. Fixed Width

A fixed buffer width is the easiest to administer. However, care must be taken to select the
appropriate width for the resources you are targeting. Studies unanimously support the
conclusion that buffer efficiency at filtering out pollutants increases with width. However, this
does not increase infinitely, and the goal is to find the most efficient width. For example, a study
in the Mid-Atlantic'® found that 90% of sediments were removed by a 62 ft. riparian buffer, but
only 94% were removed by more than doubling the buffer width to 164 ft

If a fixed buffer width is chosen, it should be on the conservative side to provide leeway for
slope and soil type. Data for the Eightmile River watershed show that significant areas of the
land bordering the river have slopes that are above 15%. Therefore, we believe it is necessary to
make a fixed buffer width wider than the average minimum recommendation of 100 ft.

> Described in the US Army Corps of Engineers (1991) literature review.
16 peterjohn and Corell 1994.
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Fig.1: Variable buffer width adjusted from 100 feet to 175 feet to account for effects of slope and
impervious surface.

Total Width = 175 ft.

A
\ 4

\ 4

»
>

50 ft. impervious surface

—>
10 ft. > 25% slope

25 ft.

c. Three Zone

The Three Zone system was originally developed as part of an initiative to protect the
Chesapeake Bay. The combination of vegetation types (trees, grass and shrubs) helps maximize
the efficiency and diversity of benefits that the buffer provides (Figure 2).

Zone 1

Minimum Width: 15 ft.

Composition: Native trees and shrubs

Function: Bank stabilization, habitat, shade, flood prevention

Management: None allowed except bank stabilization and removal of problem vegetation.

Zone 2

Minimum Width: 60 ft.

Composition: Native trees and shrubs.

Function: Removal of nutrient, sediments and pollutants from surface and groundwater, habitat
Management: Some removal of trees to maintain vigorous growth.

Zone 3

Minimum Width: 30 ft.

Composition: Grasses and herbaceous plants

Function: Slow surface runoff, trap sediments and pesticides
Management: Mowing

9

21/114
Appendix 9
Eightmile River Watershed Management Plan



1)

"$32IN0S3Y JBTEAA JO JUBWISIURYUT PUB UOI193)01d 104 UBISa pue uonaunS :siayng 1sa104 uenedry "TE6T YISIOM :894N0S

gEEd “SUDIHNPUOD
B Jejosul [TLHTY
8u0Z ueuedy J8pUN € BUOZ
841 j0 100 Jday i poliused
I HO0ISEN| 8q ued Buley
PUB SB0I08] 10 BuizesB
Buverem PaIIOIOY

“SIBfemp

WIS JOYo P ysy o) apeys Buiood
pue Jan0o apuosd pue eune) senbe Ag

- Buissascid Joj SNIEp POy SWEP Suged

\EY O [EPA 2ung

“uohes)

Ul PUE [RI0D

puncub Guneyioe)

“SMOY BJBYINSONS PUR Jouny “ssapeaids
WO SIUSLINU PUR JUsL 10 s1eq Jajem Ag pabeuew
-1D9S BADWE) Sassecaxd smoy pasiadsip Aynjares
[RINEU JOO pUR LogEDy 0} papaALDD aue sapogsad
-uyuap ngqoseeUR "exeidn 2 Smoj PUE JBZILA)

wed “uogsodap ogei4 o) P

NOLLOG NV3HLS
J

{

H334N8 1S3H04 3AISWVIHLS 3HL

Wia1sAS auoz-saay g ‘bi4

22/114
Appendix 9

Eightmile River Watershed Management Plan



5. What order streams to protect

Buffers are most effective when they are contiguous. Guidelines for buffer widths recommend
that long, continuous buffer strips should often be a higher priority than fragmented strips of
greater width.!” Small gaps in vegetation along the bank can channelize runoff into the river and
effectively negate the effect of surrounding buffers. For this reason, landowners who currently
have lawns that run to the edge of the river should be encouraged to replant trees and shrubs
along the bank. In addition, footpaths cleared for river access should be winding, rather than
straight, and as narrow as possible to minimize sedimentation.

Failure to extend protection to the smaller headwater streams in the river basin also ignores
important sources of sedimentation and pollution. To preserve water quality in the Eightmile
River, it is essential to protect all of its tributaries. In fact, smaller order streams often account
for the greatest miles of watercourse in a basin. Buffering low order streams (1%, 2" and 3") has
greater positive influence on water quality than wider buffers on portions of larger order streams
already carrying polluted water. While it may be politically infeasible to set wide buffer zones
around intermittent and ephemeral streams, this omission is not justified by the science. A
University of Georgia study of riparian buffers warns, “Governments that do not apply buffers to
certain classes of streams should be aware that such exemptions reduce benefits substantially.”*®
A review of buffers by the U.S. Army also notes that “even the best buffer strips along larger
rivers and streams cannot significantly improve water that has been degraded by improper buffer
practices higher in the watershed”.*®

Smaller headwater streams have the greatest area of land-water interaction, and have the greatest
potential to accept and transport sediment. Ephemeral streams, which only exist during periods
of high rain, can serve as important sources of sediment and pollutants to the river. Itis
important that they are maintained in a vegetated condition in order to help trap and slow the
flow of pollutants. Furthermore, removing riparian vegetation from the banks of small, heavily
shaded streams will have a much greater impact on stream temperature and aquatic habitat
throughout the watershed than removing vegetation from larger rivers, where only a fraction of
the water is shaded. Rather than ignoring these streams completely, a compromise would be to
create a smaller setback. Clinnick et al (1985) advocate a minimum of a 20 m wide buffer for
ephemeral streams, and where that is not possible, at least leaving the banks vegetated®.

7 Fisher and Fischenich 2000

18 Wenger 1999
19 Fisher and Fishenich 2000
20 \Wenger 1999
11
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