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SYSTEM MANAGEMENT GOALS

A. Saquatucket Estuary Nitrogen Remediation

B. Bank Street Bogs Wetland Restoration

C. Cold Brook Fisheries (Eel Habitat)

D. Grass Pond Management

Bank Street Bogs at Cold Brook 20 1 6 Basellne Of

Evaluation of Natural Nitrogen
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FINAL REPORT
September 2016
for the

Town of Harwich Measurement of streamflow
and water quality over
complete hydrologic year
into, within, and out of
system

Elevation survey

Irrigation pond
characterization

Prepared by:
Coastal 8ystems Group . .
Sohool or Mam Sctsnce and echoology Review of past data collection

706 South Rodnay French Blvd.
New Badiord, MA 02744-1221




2016 SMAST Study
Cold Brook Sampling Locations
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Bank Street Bogs Flow and N Load

o Loads mostly
e parallel flow
- summer o Significantly lower
load in summer,
also closely tied to
reduced flow

Mean flow (m3/d)

Most of system flow
occurs in eastern : / /f —— summer
pOTtiOll A / == winter

CBl1 CB2 CB3 (B4 CB> CBob CB7 CB8

4 Peat depths from 2012 Horsley
Witten Group GPR assessment.
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Cell 2: Area of peat at 2 ft contour = 3.6 acres (max depth = 2.44 m /GPR limit)
Cell 3: Area of peat at 3 ft contour = 2.7 acres (max depth = 1.98 m)

Cell 5: Area of peat at 1.5 ft contour = 1.0 acre (max depth = 1 m)

Cell 7: Area of peat at 3 ft contour = 0.6 acres (max depth = 1.5 m)

TOTAL Pond Area = 7.9 acres (conservative est: ~12% of total area




MANAGEMENT GOALS
A. Saquatucket Harbor Nitrogen Remediation

B. Bank Street Bogs Wetland Restoration

C. Cold Brook Fisheries (Eel Habitat)

D. Grass Pond Management

N Attenuation: Surface Water Systems

Nitrogen attenuation is variable within and among
system types. Composite restorations (fresh wetland,
pond, salt marsh) increase probability of N attenuation

Freshwater wetlands can be a sink for watershed
nitrogen or a source to down-gradient waters (-9% to
74% attenuation).

N attenuation by ponds tends to increase with
residence time, particulate N tends to be retained by
ponds (rule of thumb 50%; large ponds >80%).

SMAST Nitrogen Transport Studies found that salt
marsh creekbottoms remove 40% of the watershed N
load in highly enriched systems, compared to 38%
and 72% for “typical Cape Cod salt marshes. 10
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Town of Falmouth WWTF
7l * 3 years of monitoring at Chase Rd and
Nashawena St (Mashapaquit Creek)
"I« No ponds/wetlands in plume flowpath

e Salt Marsh N attenuation = 40%
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SMAST Cell 5: remove
3.5 acres of sand removal
up to 10 m deep

_——t

| DER Cell 2: 4.8 acres of
sand remoYal up to 4 ft deep sand removal up to 4 fi
SMAST: increase depth to deep
7 m _ SMAST: increase depth
¥ to 8 m

DER Cell 3: 6.1 acres of

September 2016: Proposal in
CSP/SMAST Baseline Assessment

Cell 2: 4.8 acres (max depth TBD)
Cell 3: 6.1 acres (max depth TBD)
Cell 5: 3.5 acres (max depth TBD)

TOTAL Pond Area = 14.4 acres (~22% of total area)

April and May 2017

Alternative
Design
Meetings

co-Restoration Project: Option 2




June 2017: Consensus Disagreement

Glgnanncfﬁhauow Sand Removal and Microtopography Tributary
jopefi WaterCreated as throughout Cells 2 and 3 Connection
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DER: 2.2 acres (3.3% of parcel)
e Town: 4.9 acres (7% of parcel)

Cold Brook Eco-Restoration Project:
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February 2018: Current DER concept ...,
i P approx. 1.6/ ac
4 A - ’ ﬂ F Deepen pond (darker areas) to 2-
3m. Remainingareas will be 1-2 m
. Create shallow shelf on peat
feature to 1m (light areas).

Cell 2
Route channel
- through shallow
* pond(<1m ’ | Deepen pond on
E edge (2-3 m).
Remaining areas
will be 1-2 m.
§ Expand pond
% area by about
65% t0 0.33 ac.

oy

45 acre pond (<1 m deep)
acre pond (avg depth = 1.5 m)
acre pond (avg depth = 1.5 m)
acre ponds (0.22 ac + 0.11 ac; avg depth = 1.0 m)

of total area

Cell 7

Use heavy micro to
create connected marsh
to upper pond (increase
overall area)

Construct seepage
reservoirs with outlets
into heavy micro areas
(over peat)

. Eliminate side channel

and hold water on
platform.
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BANK STREET BOGS PONDS

Peat ponds = 7.9 acres (blue & purple areas; 12% of property)

Town ponds (proposed) = 4.9 acres (green areas /original Consensus)
DER ponds (current) = 2.6 acres (orange areas)

BANK STREET BOGS PONDS

Peat ponds = 7.9 acres (blue & purple areas)

Town ponds (proposed) = 4.9 acres (green areas /orig. Consensus; 7%)
DER ponds (current) = 2.6 acres (orange areas)
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BANK STREET BOGS PONDS

Peat ponds = 7.9 acres (blue & purple areas)

Town ponds (proposed) = 4.9 acres (green areas /original Consensus)
DER ponds (current) = 2.6 acres (orange areas; 3.9%)

Estimated Residence Time (days)

Cell 2

Cell 3

Cell 5

Cell 7

GPR/Peat

335

3.1

0.7

Town Consensus

4.5

3.8

BANK STREET BOGS PONDS
Peat ponds = 6.9 acres (blue areas)
(proposed) =

4.9 acres (green areas

Dl:R ponds (current) = 2.6 acres (orange areas)

BANK STREET BOGS SALT MARSH
Town salt marsh area (proposed) = 4.5 acres
(purple area)

= Assess Grass Pond & Fisheries
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Assess Gdss Pond & Fisheries 7

Flow and WQ at Grass Pond,
upstream of Bank Street, and CB-3
(or outlet)

Grass Pond bathymetry
Groundwater elevations
Work with MassDMF to complete

Winkler Dike-

| Bank St Dam
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Coastal Systems Program

University of Massachusetts
Dartmouth

Science for Management

Questions & Discussion

Coastal Systems Program: Contact:

Brian Howes Sara Sampieri Ed Eichner
Ed Eichner Jen Antosca Coastal Systems Program

Roland Samimy Mike Bartlett SMAST, UMASS Dartmouth
David Schlezinger eichner(@comcast.net
David White home office: 508-775-9080
Dale Toner Cell: 508-737-5991

fish survey of Grass Pond and Cold
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