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OUR TEAM

WATER QUALITY EXP&Rén
Wagner, Ph.D., Limnologist,
Certified Pond Manager

WILDLIFE SCIENTISSBen
Griffith and others,

WETLAND & RESTORATION
ECOLOGISTS, GREEN
INFRASTRUCTURE,
LANDSCAPE ARCHITECTS,
CERTIFIED ARBOREHATCH




STAKEHOLDER AND FPAB ENGAGEME

FP Advisory Board: Stakeholders:

3 Presentations at Inventory, 3 Cambridge Plant and Garden
Analysis, and Assessment/ Club
Alternatives phases

3 Maynard Ecology Center (ME

? Site VISI(s) 3 FayerweatheBchool teacher
3 Goalsetting critical and student volunteers

3 City Working Group: Recreatiod Friends of Fresh Pond
Public Works/Conservation .
Commission, CWD 3 Audubon birding group
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PREVIOUS PROJEGPHASES 1.& 2.

3 Inventory and Analysis

3 Concept Designs

3 Contract Documents

3 Permitting

3 Construction Oversight

3 Vegetation Management
Plan

Original

3 Phased Implementation Shereline
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SIGNIFICANCE AT FRESH POND

D9: CAK , GGC g n

3 Passive recreatioabirding,
no dogs

s L)

3 Permanent fence ‘
3 Diverse habitats R
3 Outdoor classroom
3 Historical relevance
3 FP Golf Course abutter




ASSESSMENT APPROACH

Preliminary Goal Setting:
1. Fresh Pond Reservation Master Plan Vision

A Preserve water quality, natural green spaces, wildlife habitat and
refuge from hectic urban life

2. D9: CAK 3jWamerualitGGoals
A Slow cultural eutrophication;
Ay == D9; CAK , GGC 9F GH=F O09L

A <<J=KK 1 9L=?2GJQ f AEH9AJ=< O
303(d) list; and

A Meet Class B Water Quality standards.




ASSESSMENT APPROACH

Initial Characterization:

1. Understanding the source of
nutrients very important to limiting
their continued effect on pond
eutrophication.

2. Value of aquatic plants & benthic
community to existing fish and
vertebrate community
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ASSESSMENT APPROACE

Slow Cultural Eutrophication:

1. Determine the source(s) and
magnitude of nutrient loading.

2. Engage FPGC as leregm partner
and steward.

3. Improve water quality within
D9; CAK , GGC




ASSESSMENT APPROACH

Riparian Buffer:

3 FP Golf Course
runoff.

3 Mowing of pond
buffer plantings.

3 Changing

maintenance crews.

3 Geese.
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ASSESSMENT APPROACH

Retains Open Water Body:

. What new data are
critical for assessment”

. Dredging analysis for
different scenarios

. Alternatives for
maintaining open wate
(e.g. benthic barriers)

. Habitat goals, i#pond
and birds




DATA COLLECTION AND ASSESSMENT

Components (Physical, Chemical and Biological):
Pond Bathymetry and Sediments

Watershed and Groundwater Inputs §
Water Quality and Aquatic Vegetatio
Phytoplankton and Zooplankton
Benthic Community

Fish o
Herptiles (Reptiles and Amphibians)
Birds and Bats
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OVERVIEW OF APPROACH

Field Survey and Metrics:

1. Review all existing informatiémeports,
studies and observances.

2. Use standard industry protocols for
collecting, monitoring, surveying and
recording data.

3. Influence IAPond Restoration
Alternatives based on established goals
and metrics.

Engelmann's
Umbrella Sedge§




POND BATHYMETRY AND SEDII\/IENT
CHARACTERIZATION »

Field Survey and Metrics:
1. Bathymetric Survey

3 Small boat, electronic instrumentation,
hand probes, underwater camera, GPS unit

2. Sediment Characterization

3 Sediment probes to evaluate depth and
nature of sediment

3 Core samples (3) for sediment quality and
for dredging feasibility assessmerfpAJ] p A
A5 OK<<fRAL @KO




POND BATHYMETRY

Whitman & Howard 1986



Field Survey and Metrics:
1. Bathymetric Survey.

2. Sediment Characterization.

Soft Sediment Section A A



SEDIMENT CHARACTERIZATION

Field Survey and Metrics:

1.

2.

Sediment probes used to evaluate
depth and nature of sediment.  F&=

Core samples (3) for sediment el e
quality and for dredging feasibility St s EREC ot s i 8-

assessment (@ I' A Y FpATHA OfSEE st W, — .
FFABA <=HL @K 0 K NS =



SEDIMENT CHARACTERIZATION
R LG I"A p*rg\Qzus [ FTAF A OoL@= Jr H A

Loose Organic Muck Mixture of Organic Pure Peat
Muck and Pure Peat



SEDIMENT CHARACTERIZATION

Key Findings:

1. Marked change in physical features with
sediment depth.

2. Nearly all contaminants below standard or below
detection limits

3. Lead (Pb) in upper foot of 2 Stations exceeds
most stringent standards.

4. Available phosphorus (P) is substantial, even in
MHH=J T A G> K=<AE=FL O@A?@ GJ?9F



Field Survey and Metrics:

1. Confirm watershed boundaries.

2. Estimate runoff inputs and
nutrient loading from watershed.

3. Locate existing groundwater
wells and monitor levels relative
L G D9; CAK , GGCy

4. Estimate groundwater inflow and
potential nutrient loading from
contribution area.




WATERSHED & GROUNDWATER INPUT

Key Findings:

1. . GF< >DM: LM9L
below normal water level (0).
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2. Groundwater level less than
normal pond elevation.

Range of groundwatégvel

epth rela® to normal water level

3. Existing peat layer restricts latéral
groundwater flow.
4. POI‘ld hydrOIOQy malnly |mpaCtéd Distance across Black's Nook, S to N (ft)

by precipitation (limited surface
runoff; little groundwater input;
and rare Stream A inflow).



WATER QUALITY

Field Survey and Metrics:

1.

2.

Temperature, dissolved oxygen, pH,
conductivity, turbidity, & chlorophyd.

Total and dissolved phosphorus, Nitrate
N, AmmoniurdN, TKN.

Surface and bottom samplings with field
instruments and boat.

Stormwater samplingStreams A and B
(FPGO).

Samplings conducted October 2019,
March and July 2020.




WATER QUALITY

Key Findings:

1. WQ data fairly consistent with-g8ar
historical CWD data.

2. Low dissolved oxygen (bottom) and hig
pH (surface) caused by excessive plan
growth.

3. Large temperature gradient caused by °
high plant density restricting mixing and
sunlight penetration. g

4, Most water quality features are within

normal ranges for ponds in acceptable
condition.




WATER QUALITY (contd.)

Key Findings:

5. Secchi transparengyt measurediue
to density of aquatic plants.

6. High Ammonium levelsause potential
for toxicity during summer months
(elevated temperatures and pH).

7. Nitrate concentrations are loviptal
KjeldahIN levels are moderate.

8. Total Phosphorus levels elevatadry
high at bottom; indicates internal
loading from pond sediments.




AQUATIC VEGETATION

Field Survey and Metrics:

1.

2.

Floating, Emergent, and Submerged
Aguatic Vegetation surveyed.

Rowboat, rake, right angle prism, GPS,
and transects utilized.

Observations during two growing
seasons in 2019 and 2020.

2/3 pond area is floating and emergent
vegetation.

1/3 pond area is nativaontail(dense
submergent growth).




AQUATIC VEGETATION

Key Findings:

1. Agquatic plants not diverse but excessively
abundant, filling entire water column.

2. Plant density iGigher thardesirable.

3. Dominant species include: water
smartweedgcoontail and Indian lotus.

4. Indian lotus spread quickly in 2020; estimate
8090% coverage in < 10 years.

5. Submergent species are gradually being
eliminated due to floating leaves.

6. Indian lotus and water chestnut are only
non-native species.




AQUATIC VEGETATIGNBMERGED

Dominant:

1. Coontail(Ceratophyllum
demersuma native; dense
?7JGOL@ GN=1J
water depth.

Rare:

1. Brazilian Waterweeg@geria
densg 3 non-native.



AQUATIC VEGETATIBGNOATING

Dominant:

1. Indian LotugNelumbmuciferg
9 non-native; dense growth over
nklf 9;J3J=KH MH

Rare:

1. DuckweedLemnaminor 3
native; scattered growth.

2. Water Chestnufirapanatang 3
non-native; invasive; scattered
growth; active removal.

3. Blue Green Algaenative.




AQUATIC VEGETATIGMERGENT

Dominant: Ly

1. Water Smartwee(Persicarimmphibig §
9 native; surface growth over 0.75 acre
OfF A O9L=J <=HL @K#§y

Subdominant (near platform and
shoreline):

1. PickerelweedPontederiacordatg)

2. White Water LiNymphaeadorata) 3
native; scattered surface growth

3. Yellow Water LiffNupharadveng 3
non-native;scattered surface growth




PHYTOPLANKTON & ZOOPLANKTON

Field Survey and Metrics:
1. Qualitative and Quantitative Sampling. I o

2. Collected Algae and characterize Algae
community in relation to desired uses.

3. Collected surface Phytoplankton and
provide a count by taxon (at time of wai,  -£- - °
quality sampling).

4. Collected Zooplankton (for entire water
column) and provide a count by taxon.

5. Sampled October 2019, March and July
2020.




PHYTOPLANKTON

Key Findings:
1. Algal biomass isot excessive Algal Biomass
despite high Chlorophyll A 5000
readingS. oo ® PYRRHOPHYTA
~ B EUGLENOPHYTA
2. Green and gold algae most oo vANOPHYTA
abundant groups. T oo C CRYPTOPHYTA
3. Cyanobacteria present in %ooo CHRYSOPHYTA
2019/2020 but not dominant = CHLOROPHYTA
due to rooted plants. e— m BACILLARIOPHY

0
4. Nutrient levels will support algal
blooms if rooted plants are
managed.

10/3/2019
3/12/2020
719/2020

Date



7OOPLANKTON 50Zooplankton biomass over time
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1. Zooplanktonnot abundant
(under 25 ug/L); preferred values
of 100 ug/L or greater.

2. Lack of Open Watémits pate
j . Mean body length per sample
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3. Average zooplankton size is
moderate but desirable.
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4. Largerbodied species preferred
by fish not abundant.
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Field Survey and Metrics:

1.

2.

Benthos (Aquatic Macroinvertebrate) ;.
Collecting. LU

Also identify water depth, temperature
Secchi disk reading (clarity).

Rowboat, grab sampler (mini hand dredg
kick net, GPS unit.

Lab sampling, photographs, collection.

Species list, richness, population density, ,
diversity, relative abundance, & communiyf
composition. |



BENTHIC COMMUNITY

Key Findings:
1. Kick Net Sampling:
3 51 Species

3 Diversity Index 2.39 (Moderate)
2. PonarSampling:

3 30 Species

3 Diversity Index 2.57 (High)

3. Most species tolerant of low
water quality.

Most Abundant Specie«ick Net Sampling

Taxon Common Name Tolerance
Dero nivea naiad worm High
Caenis sp. mayfly High
Corynoneura sp midge Moderate
Enallagma sp. damselfly High

Most Abundant SpeciésdPonarSampling

Taxon Common Name Tolerance
Chironomus sp. midge 10
Dero sp. naiad worm 10
Deronivea naiad worm 10
Dicrotendipesp. midge 8

Paranytarsusp. midge 6




FISH SURVEY

Field Survey and Metrics:

1.
2.

Shallow pond observance/net capture.

Electrecapture (deepetemporarily
immobilizes for study in live well before
releasing.

Richness, diversity, and relative
abundance.

Community composition.
Incidence of disease or parasitism.
Size class (reproduction indicator).
Water quality relevance.




FISH SURVEY

Key Findings:
1. Four species detected.

2. Tolerant of Degraded Habitat.

3. Primarily young fisklow

survivorship/high reproduction.

Species Native Distribution Occurrence in Water Class Water Trophic Class Tolerance to
(in relation to Northeast (General Habitat temperature degraded
Northeast) (common to rare) preference) preference habitat
Spottail Shiner Native/Introduced common Rivers to Lakes warmwater Water Column Intermediate
Golden Shiner Native common Streams to Lakes  warmwater Generalist Feede  Tolerant
Goldfish introduced common Rivers to Lakes warmwater Generalist Feede  Tolerant
Streams to Lakes  warmwater Generalist Feede Intermediate

Pumpkinseed Native common




HERPTILE SURVEY

Field Survey and Metrics:

1.

2.

Breeding and Basking Study for
Reptiles & Amphibians .

Breeding frogs and toadsecorded
calls and surveys.

Turtles, snakes, salamanders, and
newts- disturbing cover observations
and surveys.

Includes North Pond, Little Fresh Pond
and north shore of Fresh Pond.

Late Aprit June 2020.




HERPTILE SURVEY

Key Findings:
1. 3 Species Detected.

2. Only Bullfrog presently abundant.
3. Peepers may be the result of reintroduction effort.

Species Scientific Name D9; CAK , GGC D®,;6CAK , G GeshBdnd Little Fresh Pond
Bullfrog Lithobates catesbeianus Abundant Abundant 0 Abundant
Green Frog Lithobatesclamitans Uncommon Uncommon 0 0

Spring Peeper Pseudacrigrucifer Common 0 0 0




BREEDING BIRD SURVEY

Field Survey and Metrics:

1. Standardized census methods and
Breeding Bird Atlas.

2. Post migration periodMay 2%

3. Recorded calls, observed
behavior, & survey (seen and
heard).

4. List of breeding birds, diversity,
habitat dependence.

5. Late May June 30, 2020.




