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This report details supplemental field work and data analysis conducted at The
Preserve during the spring and summer of 2005. This supplemental report must
be used in tandem with my earlier report Herpetological Survey and Vernal Pool
Analysis with Conservation Planning Recommendations and Strategies "The
Preserve” Old Saybrook, Westbrook, and Essex, Connecticut October 26, 2004
in order to gain a full understanding of the vernal pool resources and
conservation issues at The Preserve. During early May 2005, seven days were
spent in the field with a team of 3-4 people to gather baseline data on size,
vegetation, chemistry, and productivity of the 38 vernal pools at The Preserve.
Another four days were spent in the field by a team of two people to gather data
on the pools’ water levels during the summertime drought (last week of June,
2005).

These supplemental data and analysis respond to requests by the Town’s
consultants to re-visit the vernal pools on site and to augment the 2002 data set
on pool productivity, as well as to provide additional data on size, hydroperiod,
and baseline hydrological parameters. In addition, certain conditions of approval
placed on the project by the Old Saybrook Planning Commission necessitated
that | recalculate the conserved and non-conserved pools. Foremost, the
condition that Ingham Hill Road be used as an access point for The Preserve
altered our ability to conserve two vernal pools that lie alongside the existing low
intensity roadway.

All these supplemental data are included in the Appendices to this report. Table
3 details the dimensions and depth of the pools during the high water period in
early May 2005. Table 4 provides spotted salamander egg mass counts for all
the pools in 2005, and contrasts those with the data from 2002. Spotted
salamander egg masses are considered to be the most reliable indicators of pool
productivity (see discussion). Table 5 contains the water chemistry data for all
38 pools collected in May 2005. Accompanying Table 5 is a letter dated 31
August 2005 from Sam Haydock of BL Companies summarizing these data.
These data include not only pH, conductivity, and dissolved oxygen, but also
data on nutrient loading and heavy metal concentrations. Table 6 reports on the
condition of the pools during the summertime drought in late June.

In summary, the field work conducted at The Preserve in 2005 resulted in:

detection of seven additional vernal pools on the site, bringing the total number
of pools on the site to 38.

collection of productivity data on all 38 of these pools, using total number of
spotted salamander egg masses as a measure of production

collection of baseline water quality data including pH, conductivity, dissolved
oxygen, and various pollutants (including heavy metals) at all 38 pools




collection of size, depth, and other descriptive data on all 38 of these pools

additional new locations on the site for wetland dependent amphibians and
reptiles, including several new locations for the State-listed special concern
species, eastern ribbon snake. These new locations are reflected on updated
species distribution maps included with this supplemental report.

New Vernal Pools

As part of the ongoing study of The Preserve, including the Bokum Road parcel, |
condficted additional field work to determine whether the initial field work
conducted at The Preserve in 2002 may have overlooked vernal pools. My work
did discover several small pools that had been overlooked in 2002, but also
detected a series of cryptic vernal pools and associated wetlands on the Bokum
Road parcel. This is not surprising considering the amount of wetland habitat
present on the landscape. There is also some professional judgment to be
exercised in some of the larger wetland complexes that determines where one
cryptic vernal pool ends and another begins. Overall, it is my professional
opinion, that at this point in the field investigation all the critical vernal pool
resources at The Preserve have been documented, mapped, and analyzed.

The following additional vernal pools are:

Pool 32: A small cryptic pool formed in a larger wetland complex at a woods
road crossing that contained only twelve spotted salamander egg masses. This
pool is located in Wetland 18 between Pools 7 and 8.

Pool 33: This is an elongate wetland system that parallels the west side of the
RR tracks, opposite the Bokum Road parcel. It contains all three vernal pool
obligate species, wood frogs, spotted salamanders, and marbled salamanders,
and also abuts the power line right of way which contains the largest population
of ribbon snakes on the site. The ribbon snake population occurring under the
power line right of way was discussed in my previous report.

Pool 34: This is a large, beaver-created deep wetland impoundment that serves
as breeding habitat for a variety of wetland-dependent amphibians and reptiles
including a vernal pool species (spotted salamanders). A vernal pool facultative
species (spotted turtle) was also present in this wetland.

Pool 35: This is a large pool located between the outflow of Pequot Swamp
Pond and Pool 12, lying within Wetland 19. |t contains breeding populations of
wood frogs, spotted salamanders, and marbled salamanders, but despite its size
its productivity is not great (84 spotted salamander egg masses).




Pool 36: This is a very small pool with two spotfed salamander egg masses and
a marbled salamander (last year's young) found under log nearby. It is located in
Woetland 20, northwest of the northern end of Pequot Swamp Pond.

Pool 37: Located on the Bokum Road parcel, this is a low productivity pool, with
two spotted salamander egg masses and five wood frog masses.

Pool 38: Located as a satellite pool to Pool 18, this contained large numbers of
larval marbled salamanders, as well as more than thirty spotied salamander egg
masses, and more than nine wood frog egg masses.

Productivity Data

Measuring the production values of vernal pools was one of goals of this year's
field work. The most readily countable evidence of production is spotted
salamander egg masses. They are readily countable, and unlike wood frog
eggs, show use of a pool that transcends more than a decade. Wood frogs
rapidly colonize wetlands, and because of their short generation time, three
years, rapidly disappear from a wetland. Therefore, while their occurrence in a
wetland/pool is important, it is not as robust a measure of sustained use as the
spotted salamander. Marbled salamander production, while requiring the same
time span and stability as the spotted salamander, is much harder to measure.
Counting marbled salamander egg masses would require destruction/excavation
of the dry pool bottom, and would compromise the marbled salamander eggs as
brooding females tend to abandon the egg masses when they are disturbed.
Counting the number of marbled salamander larvae in a pool is also an
unreliable measure. For example, 100 larvae could be the product of one or two
egg masses with high survivorship, or the product of 30-40 egg masses with low
survivorship. _

Table Four details the productivity of the 38 pools and contrasts those data with a
more limited data set from 2002. One can note however, that those pools with
high production in 2002 were also among the top producers in 2005, which is
consistent with my premise that spotted salamander production remains fairly
consistent over a decade if not more. By plotting the total production against the
18 vernal pools that are to be conserved in the proposed development, one notes
that although 47% of the pools on The Preserve are being conserved using the
standards set forth in Calhoun and Klemens (2002) that plan conserves 76% of
the biological productivity of the vernal pools on site. This reflects development
decisions that have been carefully made to respect those pools that are the
source pools for the amphibian diversity and biomass at The Preserve. '




Baseline Water Chemistry

The baseline data for the pools were remarkably consistent in the lack of
pollutants. The other parameters such as dissolved oxygen and conductivity
showed more variance. This may be a result of time of sampling and water
temperature, as well as size of the pool. Table 5 and the accompanying letter
from Sam Haydock provides a summary of those data. Vernal Pool 31 has some
elevated levels of sodium chioride, and Vernal Pool 8 had some detectabie
amounts of copper and lead.

Late June 2005 Pool Levels

At the request of the Town’s consultants, we examined the standing water levels
and larval survivorship in the vernal pools in late June as we were experiencing
drought conditions which have persisted throughout the summer. Although the
data in Table 6 show a drawdown and drying of many of the vernal pools at The
Preserve, they indicate conditions in a single year. The fact that many of these
pools have large numbers of spotted salamander egg masses indicates that
there are a sufficient number of years where salamanders survive within these
pools through metamorphosis, thereby maintaining the population. It is not
uncommon for the production of a vernal pool to fail for several years in a row.
This is why the measure of production and success of pools is based upon
spotted salamanders. The presence of spotted salamander eggs indicates at
minimum the pool functions effectively one in every ten years, though in ali
likelihood successful reproduction occurs more frequently than once a decade.
One should bear in mind that planning for vernal pool conservation is a long term
proposition, not an exercise that is based upon a single year's data.

Additional Species Data

During the 2005 field season additional locations were found for various wetland-
dependent amphibians and reptiles at The Preserve. These data have been
incorporated into the revised maps appended to this report. New breeding
locations were documented for all three vernal pool obligate amphibians. The
most significant change wgs the number of confirmed breeding pools for marbled
salamanders. Marbled salamanders are confirmed as breeding in 29 of the 38
vernal pools at The Preserve: Pools 3,4, 5,6, 7, 8, 10, 11, 12, 13, 14 ,15, 16,
17, 18, 19, 20, 21, 22, 23, 25, 26, 27, 28, 30, 31, 33, 35, and 38. This shows a
remarkably uniform distribution of this species across The Preserve. This is
likely attributable to the interconnected nature of many of the cryptic vernal pools
lying within wetland systems with some weak to moderate flow within the
systems. It is the headwaters nature of this area that maintains these systems,
and allows successful reproduction through development in pools that contain
very shallow water.




Additional sites for two lined salamanders, four-toed salamanders redback
salamanders, red-spotted newts, American toads, spring peepers, bull frogs,
green frogs, pickerel frogs, wood frogs, painted turtles, spotted turtles, water
snakes, and ribbon snakes. The additional ribbon snake locations were in
Pequot Swamp Pond and in Vernal Pools 12 and 23. All these new data points
have been incorporated into the updated species distribution maps appended to
this report.

Vernal Pool Conservation Plan

In my previous report, 1 identified 15 conserved vernal pools out of 31 vernal
pools at The Preserve. Therefore the previous plan conserved 48% of the pools
on site, and all of the twelve high priority pools, two intermediate priority pools,
and one low priority pool.

The revised plan conserves 18 out of 38 vernal pools, or 47% of the vernal pools
at The Preserve. The current plan was unable to conserve all the high priority
pools identified in my earlier report. Pools 16 and 31 were lost as a direct result
of the Planning Commission’s approval that required the opening of Ingham Hill
Road to full traffic use. This resulted in additional loss of the vernal pool
envelope because of road improvements as well as the separation (loss of)
critical upland habitat by the presence of a high capacity roadway. The existing
development in the critical upland habitat of Pool 25 already renders that vernal
pool non-conforming with the standards of Calhoun and Klemens (2002). The
current plan conserves three of the six intermediate priority pools, and five lower
priority pools including several on the Bokum Road parcel. Conserved and non-
conserved pools are presented in Tables 1 and 2 respectively. All maps
appended to this report have been revised to not only include new pools and new
species occurrences, but to reflect the conservation plan outlined in Tables 1 and
2.

The current plan conserves all sites for State-listed Special Concern Species
(ribbon snake and box turtle) except that the single box turtle located at Vernal
Pool 31 may be taken by the creation of a high traffic roadway (Ingham Hill Road
access), which was a condition of approval by the Planning Commission.

The current plan also conserves more than 76% of the vernal pool productivity on
site, using spotted salamander egg mass counts as the most reliable measure of
production, all pools with 200 or more egg masses (except Vernal Pool 16
previously discussed) are conserved in accordance with the standards set forth
in Calhoun and Klemens (2002) [a copy of this publication is appended to this
report]. This results in a 24% loss of vernal pool productivity in the current plan.
it has been the goal of the vernal pool studies to sort poois by productivity and
unique species, with the outcome to maximize ecological protection of the site as
part of the development process. Through this rigorous, scientifically-informed
design process, although 53% of the vernal pools on site are being lost, these
pools have been selected in a manner that reduces the overall vernal pool




biomass of the site by only 24%, while protecting all sites where there are State-

listed Special Concern reptiles (except Vernal Pool 31 previously discussed), and
multiple populations of all the wetland-dependent amphibians and reptiles at The
Preserve.
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TABLE 3
VERNAL POOL DIMENSIONS

Pool No. Length (feet) Width (feet) Depth (inches) Date
1 229 99 12 5/10/2005
2 91 35 15 5/10/2005
3 61 40 9 5/10/2005
4 30 29 12 5/12/2005
5 36 27 24 5/10/2005
6 235 230 17 5/12/2005
TA 470 64 24 5/9/2005

7B 466 64 9 5/9/2005

8 272 79 9 5/9/2005

9 279 135 10 5/11/2005
10 140 121 33 5/11/2005
11 121 88 23 5/11/2005
12 614 90 9 © 5/10/2005
i3 81 59 10 5/10/2005
14 117 77 24 5/12/2005
15 225 105 32+ 5/12/2005
16 195 103 31 5/11/2005
17 256 117 32 5/13/2005
18 412 73 12 5/13/2005
19 154 55 5 5/11/2005

Page 1 of 2




Pool No. Length (feet) Width (feet) Depth (inches) Date
20 167 83 34 5/13/2005
21 215 95 12 5/11/2005
22 54 21 15 5/11/2005
23A 240 101 6 5/11/2005
23B 10 9 29 5/11/2005 .
24 183 72 36 5/12/2005
25 190 109 18 5/10/2005
26 64 57 21 5/11/2005
27 125 52 34+ 5/9-13/2005
28 153 55 19.5 5/9/2005
29 30 20 17 5/9/2005
30 200 38 16 5/9/2005
31 73 39 10 5/11/2005
32 49 39 9 5/9/2605
33 831 54 9 5/9/2005
34 n/a n/a 36+ 5/10/2005
35 195 73 7 5/10/2005
36 42 22 10 5/12/2005
37 61 25 5 5/13/2005
38 70 30 10 5/13/2005

Page 2 of 2




TABLE 4

Vernal Pool Productivity

Productivity 2002 Productivity 2005
A. maculatum A. maculatum
Veral Pool # Egg Mass Vernal Pool # Egg Mass
18 1200 * 18 1242
20 500 * 20 937
10 355 * 7 462
7 342 10 409
1 330 1 379
17 289 > 15 353
16 230 12 334
15 205 17 235
12 152 16 233
25 139 9 211
19 131 25 184
8 129 8 164
6 110 26 159
23 103 11 135
11 77 33 134
g 70 19 126
5 70 21 1086
22 31 6 93
14 29 5 86
29 25 35 84
3 22 13 83
21 20 23 73
28 19 30 73
13 19 27 63
24 7 34 58
4 2 28 49
2 0 3 47
26 N/D 22 43
27 N/D 29 30
30 N/D 14 24
31 ID In 2003 31 16
32 ID in 2005 24 13
33 ID in 2005 32 12
34 ID'in 2005 36 11
35 ID in 2005 4 10
36 ID in 2005 38 9
37 ID in 2005 2 7
38 ID in 2005 37 2
Total 4606 Total 6689

Note: * = Undercounted due to water turbldity or tannin




TABLE 6

Vernal Pool Wetland Levels Late June 2005

LARVAL ACTIVITY NOTED
POOL # DEPTH (Inches) R. sylvatica A, maculatm Date Surveyed NOTES

1 10 6/25 ponded throughout

2 0 o 6/25° NSW, NSS§

3 4 Observed 6/29 Ponded in 3 east only; 3 west is NSS and 383
4 0 : o L6129 NSW, NSSS

5 10 Chbserved 6/25 Ponding in roadbed, pool area measured ?@Socmq is dry
6 0 - L B2s NSW. 58

7 12 observed Observed 6/25

& 3 Observed Observed /29

9 0 - .6/29 “NSW, 888

10 13 Observed 6/29

11 0 e 6/29: . NSW, NSSS

12 0 L 6/29 ['NSW, 888 .

13 0 620 NSW, NSSS

14 0 e CUNSWINSSS:

15 0 . 027 " NSW, 85S:

16 14 6/25

17 11 6/27

18 10 Observed Observed 6/29

19 3 Observed 6/25
20 i2 Observed Observed 6/27

21 0 . R B UGS NSW, mmm.., G :
22 0 RS R P NSW.Sss: L :
238H 4 Observed Cbserved 6/25 Springhead Hoomﬁa on iowﬁ side ow VP 23

23 0 o R e 628 NSW, 888~

24 0 6257 NSW, NSSS
25 0 6/27- NSWINSSS !

26 0 6/25 . NSW, 888
27 O 6/25 NSW.NSSS
28 0 6/28 NSW,'NSSS

29 1 6/27

30 0 27 NSW, NSSS .

31 0 627 'NEW, NSSS -
32 0 T 6/29 NSW, NSSS -

33 0 6/27 NSW, NSSS
34 - - - - Didn’t check _ummé%ona assurned still wel] ponded
35 0 6/29 | NSW, 888
36 0 . 625 ,Zmé mem
37 0 Te2T e 3 §
38 s 60297
TABLE 6 NOTES

1. maximum water depth was recorded

2. po Ambystoma opacum larvae observed in any pools

3. NSW - no standing water

4. SSS - water table was at or near the soil surface

5. NSSS - water table was not at or near the soil surface

6. r  valactivity was observed unless noted .

7. Stwaow pools which potentially dried and recharged were dip-netted to verify presence/absence of larvae (rain occurred on 6/28)




Vernal Pool Analysis

TABLE 5  Vernal Pool Water Chemistry Analysis __

Pool No. Temperature (° Celcius) | Specific Conductivity (uS) | Dissolved Oxygen (mg/L) [ Salinity (ppt)| pH Nitrate-N (mg/L) | Nitrite-N (mg/L) | Chrloride (mg/L) | Total Dissolved Solids (mg/L) | Turbidity (NTU) | Total Phosphorous (mg/L)
1 17.2 50.6 0.30 0.0 59 ND ND 2.8 75 1.23 0.03
2 12.2 36.5 1.67 0.0 4.7 ND ND 24 67 ND 0.03
3 13.4 52.4 0.49 0.0 5.5 ND ND 3.1 52 5.24 0.02
4 17.2 38.0 3.01 0.0 5.2 ND ND 3.5 52 0.89 0.01
5 12.3 53.9 2.01 0.0 6 0.1 0.006 4 32 1.72 0.01
6 17.0 36.2 0.33 0.0 5 ND 0.01 4.2 68 1.96 0.01

7A 14.9 35.6 0.36 0.0 5.7 0.1 ND 3.5 28 6.74 0.05
7B 156.4 36.6 0.81 0.0 5.7 0.2 0.007 3.3 32 1.54 ND
8 1241 45.5 3.39 0.0 5.5 0.1 ND 3.6 3 95.7 0.19
9 13.6 56.6 1.28 0.0 5.8 ND ND 3.2 100 1.09 0.07
10 14.8 37.8 0.78 (bottorn) 0.0 55 ND 0.007 3.9 115 2.53 0.02
3.3 (lin column)
11 15.6 40.3 2.70 0.0 5.4 ND 0.006 3.8 108 0.79 0.04
12 14.8 38.3 1.43 0.0 5:5 ND 0.004 3.4 98 0.48 0.01
13 17.0 43.3 0.13 0.0 4.6 ND 0.008 3.4 122 0.82 0.01
14 16.8 39.2 0.28 0.0 5.7 0.2 ND 3.5 70 0.83 0.05
15 18.2 414 0.97 0.0 5 ND 0.01 4 23 1.18 0.02
16 12.4 84.0 2.80 NA 5.8 ND ND 16.9 102 0.57 0.03
17 14.7 68.4 1.13 0.0 6 0.4 0.01 9.3 88 2.27 0.02
18 13.3 71.3 3.00 0.0 6.3 0.2 ND 4.6 70 19 0.04
19 8.4 50.5 2.94 0.0 6.2 ND ND 3.4 122 0.84 0.01
20 12.6 37.5 1.28 0.0 4.8 0.4 0.009 4.9 75 0.85 0.02
17T (edaz) 0.12 (edge) 170 0.79 0.01
21 19.6 (center) 35.9 0.92 (center) 0.0 5.2 ND ND 4.1
22 16.8 39.9 1.256 0.0 5.2 ND ND 3.3 148 0.67 0.02
23A 18.8 44.1 4.21 0.0 5.8 ND 0.004 3.5 90 3.24 0.02
23B 14.2 40.4 2.156 0.0 5.3 ND ND 3.3 135 0.42 ND
24 18.7 33.1 1.39 0.0 5.1 ND 0.013 4.1 63 1.27 0.03
25 18.2 35.3 4.01 NA 4.6 0.1 0.002 3.4 102 0.67 ND
26 16.8 47.9 0.55 0.0 5.7 ND ND 3.7 102 1.13 0.18
27 16.8 40.6 0.94 0.0 4.9 ND ND 4.0 117 0.92 0.05
28 11.6 45.4 1.34 0.0 5.2 ND ND 3.4 35 0.54 0.01
29 20.0 20.8 1.03 NA 5.6 0.1 0.002 ND 148 0.78 0.03
30 20.2 39.0 1.38 NA 4.5 0.1 0.003 34 100 0.84 0.22
31 12.4 123.2 3.62 0.1 6.4 0.1 ND 22.3 132 0.77 0.06
32 13.8 45.5 3.39 0.0 6.2 ND 0.006 3.5 48 0.68 0.13
33 18.4 47.8 2.76 NA 4.8 0.1 0.002 3.2 88 0.44 ND
34 21.7 34.3 4.01 NA 6.6 0.2 0.002 6.2 102 0.57 ND
35 14.4 34.0 0.86 0.0 4.9 ND ND 4.4 72 16.4 0.03
36 14.8 39.9 0.03 0.0 5.5 ND ND 3.4 28 0.74 ND
37 8.8 39.7 0.80 0.0 4.5 0.1 0.006 4.3 62 1.13 ND
38 11.6 58.5 2.58 0.0 6.2 0.3 ND 5.3 80 1.35 0.01

NA - Not Analyzed
ND- Non Detect




Vernal Pool Analysis

TABLE 5  Vernal Pool Water Chemistry Analysis
Pool No. Arsenic (mg/L) | Silver (mg/L) | Beryllium (mg/L) | Cadmium (mg/L) [ Chromium (mg/L) | Copper (mg/L) | Lead (mg/l) | Mercury (mg/L) | Nickel (mg/L) | Selenium (mg/L) Antimony (mg/L) | Thallium (mg/L) | Zinc (mg/L)|
1 ND ND ND ND ND ND ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND ND ND ND ND ND ND
3 ND ND ND ND ND ND ND ND ND ND ND ND ND
4 ND ND ND ND ND ND ND ND ND ND ND ND ND
5 ND ND ND ND ND ND ND ND ND ND ND ND ND
6 ND ND ND ND ND ND ND ND ND ND ND ND ND
7A ND ND ND ND ND ND ND ND ND ND ND ND ND
7B ND ND ND ND ND ND ND ND ND ND ND ND ND
8 ND ND ND ND ND 0.02 0.016 ND ND ND ND ND ND
9 ND ND ND ND ND ND ND ND ND ND ND ND ND
10 ND ND ND ND ND ND ND ND ND ND ND ND ND
11 ND ND ND ND ND ND ND ND ND ND ND ND ND
12 ND ND ND ND ND ND ND ND ND ND ND ND ND
13 ND ND ND ND ND ND ND ND ND ND ND ND ND
14 ND ND ND ND ND ND ND ND ND ND ND ND ND
15 ND ND ND ND ND ND ND ND ND ND ND ND ND
16 ND ND ND ND ND ND ND ND ND ND ND ND ND
17 ND ND ND ND ND ND ND ND ND ND ND ND ND
18 ND ND ND ND ND ND ND ND ND ND ND ND ND
19 ND ND ND ND ND ND ND ND ND ND ND ND ND
20 ND ND ND ND ND ND ND ND ND ND ND ND ND
21 ND ND ND ND ND ND ND ND ND ND ND ND ND
22 ND ND ND ND ND ND ND ND ND ND ND ND ND
23A ND ND ND ND ND ND ND ND ND ND ND ND ND
23B ND ND ND ND ND ND ND ND ND ND ND ND ND
24 ND ND ND ND ND ND ND ND ND ND ND ND ND
25 ND ND ND ND ND ND ND ND ND ND ND ND ND
26 ND ND ND ND ND ND ND ND ND ND ND ND ND
27 ND ND ND ND ND ND ND ND ND ND ND ND ND
28 ND ND ND ND ND ND ND ND ND ND ND ND ND
29 ND ND ND ND ND ND ND ND ND ND ND ND ND
30 ND ND ND ND ND ND ND ND ND ND ND ND ND
31 ND ND ND ND ND ND ND ND ND ND ND ND ND
32 ND ND ND ND ND ND ND ND ND ND ND ND ND
33 ND ND ND ND ND ND ND ND ND ND ND ND ND
34 ND ND ND ND ND ND ND ND ND ND ND ND ND
35 ND ND ND ND ND 0.01 ND ND ND ND ND ND ND
36 ND ND ND ND ND ND ND ND ND ND ND ND ND
37 ND ND ND ND ND ND ND ND ND ND ND ND ND
38 ND ND ND ND ND ND ND ND ND ND ND ND ND

NA - Not Analyzed _

ND- Non Detect
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