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April 16, 2010

Douglas Roncarati
Public Works Department
City of Portland
55 Portland Street
Portland, Maine, 04101

Re: Capisic Brook Flow Measurement

Dear Mr. Roncarati:

This letter provides a summary of the stream flow measurement activities completed for the City of
Portland by Woodard & Curran. Woodard & Curran was contracted by the City to provide oversight for
stilling well installation services and flow monitoring for two locations along Capisic Brook in Portland,
Maine. The City was scheduled to complete monitoring of four additional locations along Capisic Brook
and its tributaries. This letter report is organized as follows:

 A discussion of the project background and Capisic Brook;

 A discussion of purpose for the project and roles and responsibilities for the City of Portland
and Woodard & Curran;

 A presentation of the methods used in the study including installation of stilling wells, stream
gauging methodology, and rating curve development;

 A discussion of the results of the study including rating curves and stream flows and levels.

Background

Capisic Brook is a small stream located in Portland, Maine (Figure 1). The stream is approximately 2.5
miles in length and has a watershed of roughly 1,420 acres. The stream consists of several branches
with headwaters located east of Forest Avenue near the intersection with Allen Avenue (Rt. 100), in
Evergreen Cemetery (near biomonitoring station 256), and just east of I-95 near the intersection with
Warren Avenue. The watershed area is covered by approximately 444 acres of impervious surfaces or
31.3% of the total area. Small urban watersheds in Maine with greater than 10% impervious surfaces
are generally impaired. Capisic Brook is currently designated by the Maine Department of
Environmental Protection (MEDEP) as an urban impaired stream under Chapter 502 of the Maine
Stormwater Management Rules.

The watershed is underlain primarily by the Presumpscot Formation. The Presumpscot consist of silts,
clays, and minor amounts of sand deposited on the sea-floor during the last glacial period during a time
of marine submergence1. There are no significant sand and gravel aquifers mapped in the watershed of
Capisic Brook.2

1 Surficial Geology of the Portland West, 1:24:000 Quadrangle, Maine; Maine Geological Survey, 2008.

2 Surfiicial Geology of the Portland 1:100,000 Quadrangle, Maine; Maine Geological Survey, 2006.
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Purpose

The Maine Department of Environmental Protection (MEDEP) met with City staff and requested an
evaluation of base flows and storm events, an analysis of the contribution of flow from the two primary
tributaries of Capisic Brook and a determination of the likelihood of increased degradation/incision of
Capisic Brook as a result of planned Combined Sewer Overflow (CSO) separation. This study was
designed to meet these needs and establish the monitoring locations and stage–discharge curves that
will allow the City to continue to monitor the stream as combined sewers are separated and watershed
management planning and modeling efforts are initiated. Additionally, the installation of a staff gauge at
the Evergreen Cemetery tributary allows the MEDEP staff the opportunity to determine flow at the time
of their ongoing water quality evaluation.

In order to meet the objectives discussed above the City and Woodard & Curran jointly undertook
monitoring of flows in Capisic Brook. The following locations were selected for monitoring:

 Conduit #1 – Conducted by City. Pinecrest Road culvert crossing of the “Westbrook Branch”
of Capisic Brook. The flow recording device at this location was compromised by moisture
such that data that was recorded was unrecoverable upon retrieval (Roncarati, e-mail
communication January 28, 2010)

 Conduit #2 – Conducted by City. Near the outlet and within the new Warren Avenue culvert.
Accurate discharge measurements may be compromised at high flow due to tailwater
conditions created by railroad culvert just downstream of sample location. Difficulties with
sedimentation and tailwater conditions prevented the collection of meaningful data from this
location (electronic mail communication, Doug Roncarati, October 28, 2009). The decision
was made to stop monitoring this location and rely on the other flow measurements
undertaken by either the City or Woodard & Curran.

 Conduit #3 – Conducted by City. The City monitored flows within CSO42 between May 1 and
December 31, 2009.

 Open Channel #1 –
Woodard & Curran and City staff selected an appropriate open channel location on City
property above Brighton Avenue just downstream of the culvert located beneath Warwick
Street. A permanent stilling well with pressure transducer was established at this location as
depicted on Figure 2. This location is referred to as the Warwick Street Gauging Site (WSGS)
and was gauged by Woodard & Curran. The total watershed area above the WSGS is
approximately 1016 acres.

 Open Channel #2 – Woodard & Curran and City staff selected an appropriate open channel
location on City property below confluence of Warren Avenue outfall and the “Evergreen
Cemetery” branch. A permanent stilling well with pressure transducer was established at this
location as depicted on Figure 2. This location is referred to as the Warren Avenue Gauging
Site (WAGS) and was gauged by Woodard & Curran. The total watershed area above the
WAGS is approximately 590 acres.

 Open Channel #3 – The City measured flow discharges from the Capisic Pond Dam between
April 22, 2009 and May 12, 2009. This location is depicted on Figure 2.
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Methodology

The program involved installation of stilling wells, stream gauging and stage-discharge relationship
development. The methodology used for each of these steps is discussed below.

Stilling Well and Staff Gauge Installation

The stilling wells installed at the two locations monitored by Woodard & Curran were constructed of 6”
Schedule 80 PVC pipe for the vertical portion. The horizontal intake pipes were constructed of 1.25”
Schedule 40 PVC pipe. A 90° PVC elbow fitting was placed at the end of the horizontal intake pipes in
order to place the perforated section of PVC parallel to the flow in the stream channel. The 1.25”
Schedule 40 PVC perforated pipe section was then covered with a filter sock to prevent sedimentation
of the stilling wells and intake pipes. Stilling wells were constructed in general accordance with
guidance available through the U.S. Bureau of Reclamation3 with the caveat that materials of
construction were limited to what was readily available from local sources and could be installed with a
minimum amount of surface disturbance. A schematic depicting the nominal construction of the stilling
wells is provided in Figure 3. The stilling wells were installed by Woodard & Curran and City Public
Works personnel using the following procedures.

 A location for both the vertical stilling well and the horizontal feeder tube were selected.

 Prior to any digging, the portion of the stream bank where the stilling well inlet was to be
installed was isolated from stream flow using sandbags. This was done to prevent excessive
erosion and siltation to the stream.

 The topsoil and accompanying vegetation along the trench and around the vertical portion of
the stilling were cut, removed, and set aside for reinstallation.

 The trench and hole for the stilling well and feeder tube were excavated.

 The stilling well, feeder tube, and inlet pipe were installed.

 The trench was backfilled and covered with the topsoil and accompanying vegetation.

 The bank was inspected for stability and final adjustments were made.

 A low berm of wood chips was installed along the bank to prevent remaining loose soil from
washing into the brook.

 The sandbags were removed to allow normal flow.

 A transducer was placed in each stilling well and set to record data at fifteen minute intervals.

The staff gauges at each location were attached to steel fence posts and driven approximately 4 feet
below the streambed. The staff gauges were installed upstream of the cross-section to be gauged and
were installed in a deeper portion of the channel or in a pool if present.

3 Water Measurement Manual, Bureau of Reclamation, US Department of the Interior, 3rd Edition, Denver, 2001.
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The transducer in each stilling well was hung from an eyehook installed in the well. The depth of water
above the transducer was recorded at the time of installation and prior to each download. The height of
the water at the installed staff gauge was also noted. This was done so that a correlation between
height of the water column above the transducer could be referenced to the staff gauge reading and
vice versa. This check also helps to determine if sediment has built up in and or plugged the
transmission tube from the stream to the still well. The height of the water column above the transducer
and the staff gauge reading were then used to convert transducer readings to corresponding staff
gauge heights.

Stream Gauging

Stream gauging was performed at transects perpendicular to the stream channel and flow. A stream
gauging location was first chosen by visually inspecting the stream channel and choosing a location at
which the velocity is generally uniform, and at which the stream bottom is flat and solid across the width
of the channel.

First, the width of the stream is measured by a tape measure. Short wooden stakes were driven into
the ground of the bank on either side of the stream to identify and gauge the same location during each
gauging event. The tape measure was fastened on both sides of the stream. Measurements of the left
and right bank were recorded to establish the left and right hand limits of measurement locations in the
water. Between twenty-five and thirty depth and velocity readings across the width of the stream were
made. The interval of measurement was selected to accomplish the necessary total number of readings
across the width of the stream based on the initial stream-width measurement. Each measurement
was recorded in a field book including; location and name of the stream, date and time of gauging, staff
gauge reading, air and water temperature (during winter months), the gauging point on the tape
measure, and the depth and flow at each point.

At each predetermined point on the tape, depth of the stream was measured using the depth marks on
the top-set wading rod as a guide. The transducer attached to the bottom of the top-set wading rod on
the Marsh McBirney portable flow meter was adjusted according to the measured depth. Typical
readings are collected at 60% of the total depth. For depths greater than 2.50 feet, velocity was
measured at both 20 and 80% of the depth. The portable flow meter has a Fixed Point Averaging Mode
(FPA) which was adjusted to a 10 second interval. After each depth adjustment, 2-3 FPA cycles were
allowed to record stream flow.

Obstructions in the stream such as a rock or log upstream from the stream gauging location can alter
stream flow. To the extent practicable, the flow meter was placed in direct stream flow, avoiding
obstacles that could restrict flow upstream from the gauging location.

Rating Curve Development

During each gauging event, the staff gauge measurement was recorded and the transducer data were
downloaded. The flow and corresponding staff gauge reading were tabulated and archived in a
spreadsheet. The data collected during each sampling event were then plotted against each other for
each location to establish a stream rating curve. The rating curve was developed using a best fit
regression through the data for each location. The equation of the curve resulting from the best fit to
the staff gauge/discharge data was then used to convert the transducer readings (adjusted to staff
gauge height) to flow readings.

Results

The City monitored CSO42 located just above the WAGS open channel gauging station installed and
monitored during 2009 by Woodard & Curran. The flows were recorded at 15 minute intervals between
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May 1st and December 31st 2009. The flows varied from no appreciable flow to as much as
approximately 67 cfs. A graph depicting the period of record for flows is provided below in Figure 4.

As discussed above, the open channel locations were gauged multiple times to develop the stage
discharge relationship. The stage/discharge graph and best fit line for the WAG site is depicted in
Figure 5. The corresponding graph for WSGS is depicted in Figure 6.

Date/Time

5
/4

/2
0

0
9

5
/1

8
/2

0
0
9

6
/1

/2
0

0
9

6
/1

5
/2

0
0
9

6
/2

9
/2

0
0
9

7
/1

3
/2

0
0
9

7
/2

7
/2

0
0
9

8
/1

0
/2

0
0
9

8
/2

4
/2

0
0
9

9
/7

/2
0

0
9

9
/2

1
/2

0
0
9

1
0
/5

/2
0

0
9

1
0

/1
9

/2
0

0
9

1
1
/2

/2
0

0
9

1
1

/1
6

/2
0

0
9

1
1

/3
0

/2
0

0
9

1
2

/1
4

/2
0

0
9

1
2

/2
8

/2
0

0
9

F
lo

w
(c

fs
)

0.1

1

10

100

FLOW (cfs)



City of Portland (203939.57) - 9 - April 16, 2010

Gauge Height (feet)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

F
lo

w
(c

fs
)

0

20

40

60

80

100

Best Fit Curves
Measured Flows

Figure 5: Stage-Discharge Relationship for Warren Avenue Gauging Site
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Figure 6: Stage Discharge Relationship for Warwick Street Gauging Site

These stage discharge relationships were subsequently used to convert the transducer recorded stages
to flows. The graphs depicting the flows for the 2009 monitoring season are presented in Figure 7 and
8 for WAGS and WSGS respectively. Out of bank flows occur at approximately 3.1 feet and 3.43 feet
for WAGS and WSGS respectively.
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Figure 7: Warren Avenue Gauging Site 2009 Level and Flows
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Figure 8: Warwick Street Gauging Site 2009 Levels and Flows

The graphs provided in Figure 7 and 8 also display the approximate bank full stages for the WAG and
WSG sites respectively. Bank full stage at the WAGS and WSGS are approximately 3.10 and 3.43 feet
on their respective staff gauges. This information is provided to show the frequency of bank full or
greater events during the 2009 period of record. During 2009, the flow in Capisic Brook exceeded the
bank full stage at the WSGS three times. The flow exceeded bank full stage at the WAGS site four
times. Figure 9 compares the flows at both gauging sites versus precipitation. It should be noted that
flows at the stations above the respective bank full stages are extrapolations based on the curves fit to
the data measured at the gauges. It was not possible to gauge events above bank full safely.
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Therefore, flow data presented for levels above the bank full level at each station are estimations only
and may not represent actual flows.

A plot comparing the CSO42 discharge to the stream flow at the downstream WAGS is presented in
Figure 9. The discharge from CSO makes up a large percentage of the flow of the high flows gauged at
the Warren Avenue site. At low flows, the flows in CSO 42 are potentially better resolved given the
nature of the CSO channel and the method of measurement. In general, the high flow information
correlates fairly well. The CSO flows make up a significant portion of the flow recorded at the WAG
site. For instance, at flows equal to or greater than 10 cfs and depending on the nature and area of
occurrence of the precipitation event, the CSO flow may comprise between 25 and 100% of the high
flows encountered at the gauging site. Figure 10 shows the correlation of recorded flows above 10 cfs
at the WAG Site.
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Figure 10: Correlation of Warren Avenue Site flows greater than 10 cfs with CSO 42 Flows

The data presented in Figure 10 suggests that there are two relationships between high flows at
CSO42 and WAGS. The data circled on the graph in Figure 10 are related to two very intense storms
which occurred on August 23, 2009 and October 3, 2009. The August 23, 2009 event consisted of
approximately 3.3 inches of total rain fall over a period of approximately 1 hour and 20 minutes. The
October 23, 2009 event was comprised of approximately 3.2 inches of rain over a 2 hour time period.
The other events are comprised of lower intensity, more steady types of rain fall. It appears that the
short-duration, high-intensity events quickly overcome the carrying capacity of the combined storm and
sanitary sewers and lead to an overflow dominated event at the WAGS site.

The base-flow to Capisic Brook at the WAGS appears to be on the order of 0.6 cfs, based on low flows
observed in August and September of 2009. The base-flow measured at the WSGS appears to be
approximately 0.8 cfs based on flows observed during the same time frame. Woodard & Curran
compares these flows in a developed watershed to those for a more natural undeveloped watershed of
the same area as predicted by the USGS equations for coastal Maine (Dudley, 2004). The calculation
suggests that the mean flow in September for the similar watersheds in undeveloped areas contributing
flow to the WAGS and WSGS sites would be approximately 0.4 and 0.7 cfs respectively. These data
are summarized in Table 1 below. This comparison suggests that the low flow data are not greatly
impacted by the relatively high percentage of developed area and impervious cover in the watershed.
This likely reflects the composition of the underlying geologic materials. The watershed is underlain
almost entirely by glaciomarine deposits. These deposits would naturally have lower baseflow
conditions due to their relatively impermeable nature compared to sand and gravel materials.
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Table 1: Summary of Predicted versus Actual Mean Flows for September

Site Flow type
Watershed

(ac)
Watershed
(sq. miles)

%
Watershed

Sand &
Gravel
Aquifer

Predicted
Flow
(cfs)

Measured
Flow (cfs)

Warren
Ave.

Mean
September 590 0.92 0% 0.40 0.6

Warwick
St.

Mean
September 1016 1.59 0% 0.70 0.82

The City monitored open stream flow over Capisic Dam between April 22 and May 12, 2009. The flow
over the dam varied between approximately 0.1 cfs to slightly more than 90 cfs. The graph of measured
flow is provided in Figure 11. These data are presented for informational purposes only as they were
not measured concurrently with data at the WAGS and WSGS sites.
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Figure 11: Flow over Capisic Dam: Late April – Early May

Comparison to Predicted Flows

Previous studies completed in the watershed have used various models to predict flows at certain
points within the watershed. These studies have generally been concerned with flooding due to flow
restrictions beneath roads within the watershed. The study completed by Deluca Hoffman in 19994

4 Capisic Brook Watershed Flood Control Study Re-Evaluation Draft Final Report, DeLuca-Hoffman Associates,
Inc, South Portland, Maine, September 1999.
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contained two of the predicted flows for an observed 8-inch rainfall event that occurred in October 1998
that are of particular interest including a prediction of peak flows at Sunset Lane and Warwick Street of
264 cfs and 493 cfs respectively. This study indicated that because of the duration of the October 1998
event it was similar to a 25-year (5.5”) Type III, 24-hour distribution rainfall event. The two locations in
the Deluca Hoffman study are of interest because the Sunset Lane location is the first street to cross
Capisic Brook downstream from the WAGS site(approximately 1,500 feet), and the WSGS is located at
Warwick Street.

Several large rain events were observed during the course of the study completed by Woodard &
Curran. These include one storm that was of similar magnitude to the modeled event which occurred on
November 14, 2009. This single storm consisted of slightly more than 5” inches of rainfall in a single
day. The rainfall intensities do not appear to have matched the distribution of a Type III event. The peak
flow gauged at the upstream WAGS site was 145 cfs; however, this was one of the events that
overtopped the banks so flow above the bank full stage are extrapolated and may not represent the full
flows at this gauge. This station is upstream of the location of the predicted flow so the predicted flow is
also expected to be somewhat greater than observed at the WAGS location. Even with the caveats the
flows are of similar magnitudes. The model used to predict the flows therefore appears to be effective.

The peak flow measured at the WSGS for the November 14, 2009 was approximately 1,500 cfs. This is
approximately 3 times the predicted values for the event. Given that the flow exceeded bank full for this
event, the recorded values are based on curve extrapolations beyond the field measured flows as
previously discussed. Flows above bank full stage at this location are interpreted to be overpredicted
based on the modeled versus actual observed flows.

Summary

The data presented indicate a wide range of flows at the two monitored stations. Flow at the WAGS site
varied from base-flow conditions of approximately 0.6 cfs to greater than 100 cfs. Flow at the WSGS
site varied from base-flow conditions around 0.8 cfs to an estimated 1,000 cfs. The bank full stages of
the WAGS and WSGS sites as measured at the installed staff gauges are 3.1 feet and 3.43 feet
respectively. The bank full stage at the WAGS site was exceeded four times during the monitoring
period (approximately 6 months). The flow was above bank full at the WSGS three times during the
same time period. The measured flows are considered accurate for stream levels less than the bank
full stages at each location. Flows above the bank full stage are interpreted to be over-predicted at the
WSGS location.

This report summarizes the data gathered during this study. The raw data collected is available upon
request. Thank you for the opportunity to provide flow monitoring services for the City of Portland. If
you have any questions, please contact me at your earliest convenience.

Sincerely,

WOODARD & CURRAN INC.

Jason R. House, C.G.
Senior Hydrogeologist

cc: Zach Henderson, W&C
File
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GIS Attribute Analysis of Stormwater Infrastructure

Drain Pipe Data Attributes Drain Manhole Data Attributes Catchbasin Data Attributes

Total Number Of
Records -1262

% of
Attributes
with Data

Total Number Of
Records - 337

% of
Attributes
with Data

Total Number Of
Records - 652

% of
Attributes
with Data

FACILITYID 100% FACILITYID 100% FACILITYID 100%

ADMINAREA 0% ACCESSDIAM 100% ADMINAREA 17%

CATCHMENT 0% ADMINAREA 0% CATCHMENT 22%

COMMENTS 27% CATCHMENT 0% COMMENTS 45%

CONDITION 1% CHANNELELE 0% CONTRACTOR 17%

DIAMETER 88% CHANNELMAT 0% EDITS 36%

DRAINTYPE 99% COMMENTS 0% ELEVATION 54%

DWNSTRMINV 0% CONTRACTOR 46% ESOURCE 96%

DWNSTRMI_1 3% COVEROFFSE 0% GENCONDITI 46%

EDITS 8% COVERTYPE 0% GRADE 33%

ESOURCE 98% EDITS 0% GRATETYPE 35%

LININGCONT 0% ESOURCE 3% GUTTERELEV 17%

LININGTYPE 0% GRADE 98% HEADSTONE 65%

LOCATION 93% GROUNDTYPE 0% INLETHEIGH 35%

MATERIAL 60% INTDROP 0% LOCATION 100%

MEASUREMEN 0% LOCATION 0% MATERIAL 36%

MEASUREM_1 0% MEASUREMEN 90% MEDIAREF 17%

MEDIAREF 0% MEASUREM_1 0% OPAREA 17%

NAME_1 0% MEDIAREF 0% OWNERSHIP 93%

OPAREA 0% MODELID 0% PLANREF 77%

OWNERSHIP 97% OPAREA 0% RIMELEVATI 18%

PIPESHAPE 5% OWNERSHIP 0% STATUS 87%

PLANREF 81% PLANREF 92% SUMPELEV 17%

SLOPE 0% RIMELEV 78% SURVEYREF 17%

SLOPELENGT 0% SHELFMAT 22% TRAP 32%

STATUS 94% STATUS 0% TYPE 38%

SURVEYREF 0% STATUS_1 85%

UPSTRMINV 13% STRUCTURED 0%

STRUCTUREM 0%

SURVEYREF 0%
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EPA New England’s Healthy Communities Grant Program
Funds projects that target resources to benefit communities at risk, assess, understand, and reduce
environmental and human health risks, increase collaboration through community-based projects, build
institutional and community capacity to understand and solve environmental and human health problems,
achieve measurable environmental and human health benefits. (Note: Narragansett Bay Watershed (RI
and MA) are targeted for 2011)

Website: http://www.epa.gov/region1/eco/uep/grants_2011hc.html

Contact: Jennifer Padula, EPA New England; 617-918-1698; Padula.Jennifer@epa.gov

Relevance/Details: To be eligible for this funding, a community must be in an EPA targeted investment
area. According to the eligibility requirements, targeted investment areas include Environmental Justice
Areas of Potential Concern, Sensitive Populations, Narragansett Bay Watershed (for 2011) and/or Urban
Areas. Lewiston and Portland are the two designated Urban Areas for the State of Maine.

One of the program areas of focus for the Healthy Community Grant Program is the Targeted Watershed program.
The purpose is to encourage and support successful community-based approaches to protect and restore the
nation's watersheds and to promote a cooperative conservation framework. “The TWG program is key to the
development of technically sound watershed plans and projects that help achieve that goal by supporting tools,
training, and technical assistance to strengthen the effectiveness of local watershed practitioners in addressing water
quality problems.“ In 2011, EPA anticipates awarding 10-20 cooperative agreements for up to $35,000 each if the
project has a New England focus. Projects with a smaller focus (community, state, etc.) may be considered for up to
$25,000.

Maine Natural Resources Conservation Program - MEDEP/The Nature Conservancy in
Maine
Public agencies, non-profit conservation organizations, and private entities can apply, through a
competitive process, for funds to restore, enhance, preserve and/or create high quality natural resources
throughout the State of Maine. Preference is given to projects that restore, enhance, preserve, or create
resources that best match the natural characteristics and values that were impacted. The focus of the
program is to maximize the ecological benefits of compensatory mitigation. Projects that benefit habitat
areas of statewide conservation significance, or other natural resource priority areas, are generally
preferred.

Website: http://www.maine.gov/dep/blwq/docstand/nrpa/ILF_and_NRCP/MNRCP/index.htm

Contact: Alex Mas, The Nature Conservancy; 207-729-5181; maineresources@tnc.org

Relevance/Details: The 2010 Letter of Intent Summary Form suggested that to determine if a project is
located within or adjacent to a resource priority area, the Beginning with Habitat Focus Areas and IFW
Wildlife Management Areas may be useful but are not a complete listing. The Capisic Brook area is not
specifically highlighted in either of these focus areas, however for the purposes of this discussion,
associated projects are in line with the purpose of the project funding. It would be worth contacting Alex
Mas to discuss any potential projects. Woodard & Curran contacted Mr. Mas in June 2011 to inquire about
the next funding round. In 2010, a call for letters of interest was available in July. Funding for 16 projects
was awarded (out of 23 submitted) in 2010 and ranged from $25,000 - $300,000 per project.
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Watershed Protection and Flood Prevention - USDA/NRCS
Projects related to watershed protection, flood mitigation, water supply, water quality, erosion and sediment
control, wetland creation and restoration, fish and wildlife habitat enhancement, agricultural water
conservation, and public recreation are eligible for assistance. Technical and financial assistance is also
available for planning new watershed surveys.

Website: http://www.nrcs.usda.gov/programs/watershed/

Contact: Robin Demeo, Watershed Survey and Planning Program Manager; 202-690-1588;
robin.demeo@wdc.usda.gov

Relevance/Details: Contact Robin directly.

Wetlands Reserve Program - USDA/NRCS
To assist landowners in restoring and protecting wetlands on eligible lands on which they agree to enter

into a permanent or 30- yearlong-term easement (30- year contract for Indian tribes) , or a restoration cost-

share agreement with the Secretary. The goal of WRP is to maximize wetland functions and values and

wildlife benefits on every acre enrolled in the program.

Eligible landowners may offer farmed wetlands, prior converted wetlands, wetlands farmed under natural

condition, former or degraded wetlands on lands that have been used or are currently being used for the

production of food and fiber, including rangeland and forest production land, lands substantially altered by

flooding, certain riparian areas, along with certain adjacent areas, to be placed under a permanent or 30-

year easement, or restoration cost-share agreement. A deed restriction covering the land approved under

easement must be recorded in the local land deeds office.

Website: http://www.nrcs.usda.gov/programs/wrp/

Contact: Jessica Groves; 202-720-1067; jessica.groves@wdc.usda.gov

Relevance/Details: The Wetlands Reserve Program is a voluntary program offering landowners the

opportunity to protect, restore, and enhance wetlands on their property. The USDA Natural Resources

Conservation Service (NRCS) provides technical and financial support to help landowners with their

wetland restoration efforts. This may be a good program to pass along to local landowners.

Wetlands Program Development Grants - EPA Region 1 (NOTE: Generally only fund CZM,
DEP, DES, State Planning Office, etc. Would have to team/have buy-in with another agency.)
The Wetland Program Development Grants (WPDGs) provide eligible applicants an opportunity to conduct

projects that promote the coordination and acceleration of research, investigations, experiments, training,

demonstrations, surveys and studies relating to the causes, effects, extent, prevention, reduction and

elimination of water pollution. While WPDGs can continue to be used by recipients to build and refine any

element of a comprehensive wetland program, priority will be given to funding projects that address the
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three priority areas identified by EPA: Developing a comprehensive monitoring and assessment program;

improving the effectiveness of compensatory mitigation; and refining the protection of vulnerable wetlands

and aquatic resources.

Website: http://water.epa.gov/grants_funding/wetlands/grantguidelines/index.cfm

Contact: Jeanne Voorhees, Region 1; 617-918-1686 ; Voorhees.jeanne@epa.gov

Relevance/Details: One example of a funded project includes a 2010 study that was funded for $88k for a

Bangor Area Suitability Study and Regional Stormwater Management Plan for Wetland Protection. Project

deliverables included: training materials and tools to help local decision-makers integrate wetland

protection into watershed and local planning; evelopment of a transferable process to identify wetland

restoration and protection priorities; watershed-based plan including maps that address stormwater run-off

and incorporate the protection and restoration of wetlands and aquatic resources.

Five Star Restoration Program - USEPA/US Fish and Wildlife
The EPA supports the Five-Star Restoration Program by providing funds to the National Fish and Wildlife

Foundation and its partners, the National Association of Counties, NOAA's Community-based Restoration

Program and the Wildlife Habitat Council. These groups then make subgrants to support community-based

wetland and riparian restoration projects. Competitive projects will have a strong on-the-ground habitat

restoration component that provides long-term ecological, educational, and/or socioeconomic benefits to

the people and their community. Preference will be given to projects that are part of a larger watershed or

community stewardship effort and include a description of long-term management activities. Projects must

involve contributions from multiple and diverse partners, including citizen volunteer organizations,

corporations, private landowners, local conservation organizations, youth groups, charitable foundations,

and other federal, state, and tribal agencies and local governments. Each project would ideally involve at

least five partners who are expected to contribute funding, land, technical assistance, workforce support, or

other in-kind services that are equivalent to the federal contribution.

Website: http://www.epa.gov/owow/wetlands/restore/5star/

Contact: Amanda Bassow; 202-857-0166; Amanda.Bassow@nfwf.org

Relevance/Details: One of the main goals of this program is to develop community capacity to sustain

local natural resources for future generations by providing modest financial assistance to diverse local

partnerships for wetland, riparian, and coastal habitat restoration. Funding levels are modest, from $10,000

to $40,000, with $20,000 as the average amount awarded per project.

Maine Trails Funding Program (FHWA funds)
Eligible projects may include: Maintenance and restoration of existing recreational trails, development and

rehabilitation of trail side and trailhead facilities and trail linkages for recreational trails, construction of new
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recreational trails, acquisition of easements or fee simple title to property for recreational trails or

recreational trail corridors. Operation of educational programs to promote safety and environmental

protection as those objectives relate to use of recreational trails.

Website: http://www.maine.gov/doc/parks/programs/community/trailsfund.html

Contact: Mick Rogers, Manager of Grants & Community Recreation; (207) 287-4962;
mick.rogers@maine.gov

Relevance/Details: Examples of how the money can be used for operation of educational programs
include: trail safety signage programs; programs or activities (including printed material) intended to
educate users regarding trail-related environmental issues; production of trail-related educational materials,
whether on information displays, in print, video, audio, interactive computer displays, etc.

Habitat Restoration Grant Program - NOAA/GOMC
The NOAA-Gulf of Maine Council Habitat Restoration Grants Program is interested in funding projects that

will result in on-the-ground restoration of habitat to benefit living marine resources, including anadromous

fish species. Habitat restoration is defined here as activities that contribute to the return of degraded or

altered marine, estuarine, coastal, and freshwater habitats to a close approximation of their condition prior

to disturbance. This grant program will consider funding projects that address project design, planning, and

project implementation, including pre- and post-restoration monitoring.

Website: http://restoration.gulfofmaine.org/grants/index.php

Contact: Slade Moore, Maine Coastal Program Habitat Restoration Coordinator;

Relevance/Details: Projects that have been funded in Maine in the past include: Restoration Feasibility

Studies, the Somerville Road NPS Reduction Project (Sheepscot River Watershed Council), Lower

Presumpscot Restoration Site Inventory (Casco Bay Estuary), Pemaquid Marsh Culvert Replacement

(Town of Bristol), and Buffer Restoration (Casco Bay Estuary).

Community Building Grant Program - Maine Community Foundation
The Community Building Grant Program seeks to support organizations and programs that recognize and

build on a community’s strengths and assets. Awards are made by Maine CF's county and regional

committees and a statewide committee that reviews proposals both from counties without county

committees and organizations whose projects are statewide in scope. The Community Building Grant

Program will only support projects that clearly meet all three of the following core criteria: Use of existing

community resources: The proposed project uses the skills, services, materials, and/or time that people

and organizations in the community can and will provide, Ability to strengthen community life: The

proposed project makes the community stronger by helping it address current or future challenges,

Sustainability: The proposed project will continue to affect the community after MaineCF funding has been
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exhausted. This is because the project is designed to have long-term impact and/or because there are

realistic plans to acquire future funding

Website: http://www.mainecf.org/CommunityBuilding.aspx

Contact: Maine Community Foundation; (877) 700-6800; grants@mainecf.org

Relevance/Details: Grants are available for up to $10,000 but the funds cannot be used to support existing

programs, capital projects, scholarships, or purchase of equipment over $250. The Cumberland County

Committee rarely awards grants of more than $5,000. Next grant application is due February 2012 with

applications available in October 2011.

New England Grassroots Environmental Fund - Small Grants ($500-2,500)
NEGEF’s small grants program provides grants to groups working on community level issues in Maine,

New Hampshire, Vermont, Massachusetts, Connecticut and Rhode Island. The Fund interprets the word

‘environment’ broadly and will provide funding for a wide range of activities. Whole systems-thinking is

critical to initiatives focused on making our environment better, healthier and more sustainable. The goals

of the Small Grants program are to: Increase civic engagement, volunteerism, emerging leaders and

community initiatives that create health, just, safe and environmentally sustainable communities at the

neighborhood and town level in New England; Help community leaders move single issue, backyard

debates to positive, inclusive, systemic, constructive, and lasting community solutions; Link community-

based advocacy with the work of state-wide and national organizations without losing local identity; and

Establish and maintain informed networks of activists across the region that are committed to building a just

and equitable society. Small grants are intended to support community groups who represent the most

exciting energy in the environmental movement that are not being reached by traditional funders.

Website: http://grassrootsfund.org/grants/small_grants/

Contact: Ginny Callan, Program Officer; 802-223-4622; callan@grassrootsfund.org

Relevance/Details: Grants for community groups range from $500-$2500 for a broad range of activities

such as: advocacy campaigns, capacity building, conferences/training, organizational development,

partnership enhancements and technology support.

Maine Outdoor Heritage Fund -Maine of Inland Fisheries and Wildlife
The Maine Outdoor Heritage Fund conserves wildlife and open spaces through the sale of instant Lottery

tickets. With proceeds from ticket sales, grants are awarded twice a year, totaling approximately $700,000

annually. The seven-member Maine Outdoor Heritage Fund Board chooses projects in four categories that

promote recreation as well as conservation of Maine's special places, endangered species and important

fish and wildlife habitat.

Website: http://www.maine.gov/ifw/grants/outdoorheritagefund/index.htm



6

Contact: Carol Gay, Secretariat for MOHF; 207-458-8421; mohf@gwi.net

Relevance/Details: Public education and outreach materials were funded for various projects in 2011.

Inventory, survey, restoration and monitoring activities were also given money. Grants ranged from $3,000-

$18,000.

Fields Pond Foundation
The primary mission of Fields Pond Foundation is to provide financial assistance to nature and land

conservation organizations that are community-based and that serve to increase environmental awareness

by involving local residents in conservation issues. The Foundation hopes to nurture such efforts by making

grants under the following priorities: 1. Project grants for trailmaking and other enhancement of public

access to conservation lands, rivers, coastlines and other natural resources; 2. Land acquisition for

conservation; 3. Assistance in establishment of endowments as a means of funding stewardship of

conservation areas; and 4. Related education programs and publications. The Foundation encourages

proposals from municipal government agencies. The Foundation may also consider short-term loans to

conservation groups for the purpose of acquiring conservation lands.

Website: http://www.fieldspond.org/

Contact: Fields Pond Foundation; 781-899-9990; info@fieldspond.org

Relevance/Details: Grants that are awarded range from between $500 - $25,000.

American Canoe Association and LL Bean - Club Fostered Stewardship Grants
CFS grants are available for projects that utilize volunteers in efforts to protect, maintain or restore

recreational waterways, to provide for or improve public access, or to enhance safe navigation. Eligible

projects include: cleaning up waterways, clearing in-stream safety hazards, maintaining access areas,

erecting signs and controlling erosion, establishing and maintaining paddle trails, acquiring threatened

access points, and providing sanitary facilities.

Website: http://www.americancanoe.org/site/c.lvIZIkNZJuE/b.4859097/k.DA44/Stewardship_Grants.htm

Contact: Wade Blackwood, Executive Director; 540-907-4460; wblackwood@americancanoe.org

Relevance/Details: Funding is available for local and regional paddling clubs that undertake stewardship

projects on waterways in their area. So this may be a good funding resource to pass along to any of these groups

in the area. Grant amounts range from $100-$1,000.
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Urban Waters Capacity Building Grant (partnership of River Network and

Groundwork USA)
EPA recently awarded a $600,000 Targeted Watershed Grant to River Network to engage communities and increase

citizen connection, understanding and stewardship of Urban Waterways. A competitive, urban watershed subaward

program called the Urban Waters Capacity Building Grant program will be established and managed. Funding

ranging from $30,000-$70,000 and up to 400 hours of technical assistance for projects designed to strengthen their

organization will be awarded to 5-7 subawardees. The goal is to support a new urban waters movement by

building highly capable organizations that are self-sustaining and can carry out programs to protect human

health and the environment.

Website: http://www.rivernetwork.org/

Contact: Matt Burke; mburke@rivernetwork.org

Relevance/Details: River Network just awarded the $600,000 to 5 grantees. Monitor this funding source

for future grant rounds.

Other Ideas
 American Hiking Society's National Trails Fund grants - Funding for non-profits for securing trail

lands, including acquisition of trails and trail corridors, and the costs associated with acquiring

conservation easements. Building and maintaining trails which will result in visible and substantial

ease of access, improved hiker safety, and/or avoidance of environmental damage. Constituency

building surrounding specific trail projects - including volunteer recruitment and support. Grants are

$5,000 each. http://www.americanhiking.org/Our-Work/National-Trails-Fund/

 Kodak American Greenways Program (The Conservation Fund, National Geographic and Kodak) -

provides “seed” grant awards to organizations that are growing our nation's network of greenways,

blueways, trails and natural areas. Funded projects typically advance one or more of the following

Program goals:•Catalyzing new greenway projects, Assisting grassroots greenway organizations,

Leveraging additional money for conservation and greenway development, Promoting use and

enjoyment of greenways, Previous recipients have undertaken projects that included an addition to

the historic Lewis and Clark Trail; the conversion of an abandoned rail line into a multi-use public

trail along the historic Mission Zanja irrigation canal; creating a county-wide greenway plan in Joe

Daviess County, IL highlighting the unique geology of the only part of Illinois spared by the last

glaciers; and the construction of a trail connecting Historically Black Colleges and Universities in

Tennessee. http://www.conservationfund.org/kodak_awards

 Constellation Energy Supports nonprofit organizations that are working to improve the quality of life

in company communities throughout the U.S. The company offers EcoStar Grants of up to $5,000

to local nonprofit organizations for projects that address at least one of the following five

environmental focus areas: pollution prevention, education, energy efficiency, conservation, and

community activism. Funded projects must be located geographically within a region where

Constellation Energy does business (this includes all six New England states and most



8

communities in MA). The application deadline is March 10, 2011. Tree planting/urban forestry, litter

reduction, wetlands restoration and wildlife habitat protection are among the eligible activities.

<http://www.constellation.com/portal/site/constellation/>

 The Lowe’s Charitable and Educational Foundation - (LCEF) provides grants generally in the

$5,000 to $25,000 range to nonprofit organizations and public agencies for projects in communities

where Lowe’s operates stores and distribution centers and can utilize company employee

volunteers. The Foundation requires that all applicants take and pass an on-line eligibility test.

Additionally (or alternatively), the Foundation encourages you to contact your local Lowe’s store

when seeking a modest gift card, door prize or donation of materials for a community project or

event, as well as seeking their support for a larger grant from the Foundation.

http://www.lowes.com/cd_The+Lowes+Charitable+and+Educational+Foundation_474741445_

 Land Trust Funding Opportunities: http://www.mltn.org/resources/conservation_funding.html
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City of South Portland Stormwater Manual
Design Specif icat ions

Soil Quality Restoration
Adopted from Iowa Stormwater Management Manual
http://www.intrans.iastate.edu/pubs/stormwater/index.cfm

OVE RV IE W:

How it Works and What it Does

Healthy soils have tremendous capacity for infiltrating and storing water. Healthy soils also
have active microbial life that will breakdown and utilize many pollutants moving in urban
stormwater runoff. Soil quality restoration helps urban landscapes absorb, infiltrate and purify
runoff. Directing stormwater flows onto landscapes with good soil quality reduces the volume
of runoff that is generated.

Soil quality restoration involves a combination of steps. Reducing compaction, increasing pore
space, improving organic matter content, and re-establishment of soil dwelling populations
(microbes, worms, insects, etc) are the main components of soil quality restoration. Soil quality
restoration is most beneficial to soils that have been altered and compacted through recent
land-disturbing activities on construction sites, but almost any urban landscape can benefit
from soil quality restoration techniques. The goal of soil quality restoration (and the other
infiltration-based stormwater management practices) is to make our modern urban landscapes
mimic the hydrologic functionality of our historic landscapes, at least for the water quality
volume (1 inch of rain or less).

Soil quality is best maintained by minimizing land-disturbing activities. Design new
developments to fit the existing topography to the greatest extent possible. Use a “building
envelope” to confine grading activities, construction traffic, stockpiling of materials, and other
construction activities within a cordoned-off area. Where land-disturbing activities can’t be
avoided, perform soil quality restoration as part of the final landscaping.

DRAFT

http://www.intrans.iastate.edu/pubs/stormwater/index.cfm
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Soil Quality Restoration can reclaim compacted, marginal urban soils. [source: Iowa
Stormwater Management Manual]

Diff iculty Level

Soil Quality Restoration can be designed and constructed using common materials and installed
with light equipment but does require some specialized skills. Landscaping professionals should
be consulted to identify sources of materials and installation options.

Drainage Plan and Post-construct ion Management Plan Requirements

A soil management plan should be created for each new development. Soil management plans
are needed to treat landscapes as mass grading is completed and infrastructure is installed.

Soil management plans will typically involve a seven-step process:

• Determine soil conditions (pre- and post-construction).
• Identify areas where soils and vegetation will not be disturbed.
• Determine areas where topsoil will be stripped and stockpiled.
• Determine tillage needs to address compaction post-construction.
• Determine the organic matter content needed.
• Quantify compost amendments needs and specify methods of amending.
• Specify methods for establishing vegetative cover (i.e. sodding, seeding rates).
• Specify erosion control components needed until vegetation is well established.

A healthy soil profile with 45% pore space should typically be able to infiltrate anywhere from
0.6 inches to 2 inches of water per hour into the soil profile. The water-holding capacity of most
native soils should be around 0.2 inches of water per inch of soil profile. Therefore, a soil with
45% porosity should be able to store at least 2.4 inches of rainfall in the first foot of soil profile.

Utilizing Soil Quality Restoration under an approved Soil Management Plan can eliminate
requirements for storage and treatment of the 0.2 inches of runoff from the landscaped portion
of a site (under Post-Construction Management Plan requirements) or can help meet the
requirements under a drainage plan (unless in a combined sewer overflow drainage area).

Site Suitability

Some component of soil quality restoration is applicable to almost all soils. Conditions such as
extended periods of high water table could render soil quality restoration not feasible.
However, such sites would typically not be developed.
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Proximity to Structures

There are limited concerns with Soil Quality Restoration adjacent to structures or utilities.
Mechanical tillage should be carefully conducted directly adjacent to foundation walls or other
buried utilities. Depth of tillage beyond 4-6 inches should include contacting DIG Safe in order
to map below grade utilities. Consult with a landscaping professional or builder for advice.

Depth to Groundwater

As Soil Quality Restoration is designed to promote infiltration into natural soils, the soil profile
should be above the seasonal high groundwater table. Conditions such as extended periods of
high water table could render soil quality restoration not feasible. However, such sites would
typically not be developed.

GE NE RAL DE SIGN GUIDANCE

Design Process:
1. Review grading, landscaping, and soil management plans to ensure soil quality

restoration is included as needed.
2. Determine existing soil conditions (organic matter content). Reference to Maine Soil

Testing Laboratory. (http://anlab.umesci.maine.edu/ )
3. Calculate amount of compost amendment needed.

Installat ion:

First and foremost, existing soil quality should be protected, whenever possible. By minimizing
land-disturbing activities, soil profiles are left intact and compaction does not occur.
Compaction, which increases bulk density and reduces pore space, is a primary culprit in the
creation of hydrologically-dysfunctional landscapes. Never compact, place fill, or perform deep
till under the drip line of trees to be saved.

Stripping and removing topsoil is another key aspect of post-construction soil quality problems.
Topsoil contains the organic matter that is the key to soils being able to absorb water. High
organic matter gives soils the ability to absorb water like a sponge. Low organic matter content
means soils will be able to absorb less rainfall before runoff is generated. Topsoil should be
stripped, stockpiled (with appropriate erosion control) and returned as part of final grading.
Topsoil will typically need to be amended with compost to achieve the desired organic matter
content of 5-10%.

An rule of thumb to achieve a desired organic matter content of about 10% would be to add 1
part compost to 2 parts topsoil (or 25-35% compost amendment by volume). To achieve 5%
organic matter content, add 1 part compost to 5 parts topsoil (or about 15-20% compost
amendment by volume). These simplified methods assume compost will have a minimum
organic matter content of 35%.

http://anlab.umesci.maine.edu/
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Where land-disturbing activities are probable, deep tillage should be performed as part of the
final grading. Tillage should be done to a 6-8” depth and specified in the soil management plan.
Compacted soils should always be tilled to a minimum depth of 4 inches before the addition of
topsoil/compost mixture. Apply compost as specified in the soil management plan to achieve at
least 5% organic matter content. Do not re-compact the site while top dressing. Use low
ground-contact pressure equipment for the spreading of topsoil and/or compost. Hand rakes or
low pressure landscaping rollers may be used to smooth soil during final seeding.

Perform deep tillage when soil moisture conditions are optimum. Optimum conditions are
when soil moisture content is ~40%. Rotary tillage, should only be used for shallow tillage as
this breaks down soil structure, kills worms, and creates small pore spaces that can re-
consolidate. Ideally use ripping tillage tools for tillage.

Materials:

Light excavation and tillage equipment.
Compost meeting Maine Department of Transportation Standards 717.09.

Maintenance:

Monitor the site after rainfall events to ensure no erosion is occurring. Monitor weekly and
after rains of 0.5 inches until vegetation is well established.

Long-term maintenance involves maintaining organic matter content. Do not remove lawn
clippings. Leave clippings on the yard to decompose and recycle nutrients and organic matter.
Annual applications of 1/4 to 1/2 inches of compost will maintain or increase organic matter.

If earthworms are not present, inoculate the green space with worms in conjunction with a
compost application.


