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Executive Summary

The Spragues Cove starm water remediation project began in 1990 when the town of Marion submitted
a mri-grant proposal to the Buzzards Bay Project (BBP). The town entailed the remediation of the
Front Street stormdrain system. The existing 24 inch stormdrain flowed directly inlo a stormdrain
channel which, in turn, discharged into Spragues Cove. Stormwater which overflowed or bypassed the
Front Street storm drain pipes would discharge ontc the town’s only full-facility beach, Silvershell
Beach. Water quality monitoring of the stormdrain channel indicated elevated counts of fecal coliform
bacteria during rain events. The town’s primary concern was the impact the fecal coliform bacteria was
having on the receiving waters. The area of Spragues Cove adjacent to the stormdrain channel outfall
tad already been closed to shelifishing by the Division of Marine Fisheries. Silvershell Beach also
borders Spragues Cove. Even though the beach had never been closed, it was suspected the beach also

experienced high fecal coliform levels following rain storms, resulting in a poteatial risk tc human
heaith. : ‘

Due to limited finances, the Buzzards Bay Project was unable to provide the necessary funds to
remediate the Front Street stormwater discharge. In 1991, the Buzzards Bay Project assisted the Town
of Marion in applying to the Department of Environmental Protection, Office of Watershed Management
for a $.319 Nonpoint Source Pollution grant. The town entered into a contract with the Office of
Watershed Protection in 1993 to undertake this storm water remediation project.

The Buzzards Bay Project requested planning and technical assistance from the Natural Resources
Conservation Service (formerly the Soil Conservation Service) for the Spragues Cove Project. NRCS
requested that the BBP and the town conduct some additional water quality monitoring to confirm the
source and type-of pollution being discharged into Spragues Cove. The Front Street stormdrain system,
being the largest (64 acres) and most residential drainage area contributing to Spragues Cove, was
determined to be the major source of fecal coliform bacteria to the Cove.

Several alternatives to reduce the coliform loads from the Front Street were considered. A _constructed
wetland system was selected-as the most feasible: solution. A review of monitoring data from other
wetland systems designed to treat storm water runoff indicated a high pollutant removal rate, including
fecal coliform. Also, due to the high groundwater situation throughout the Marion "lower village" area
and the availability of a base flow of water from the stormdrain system, it was determined that a wetland
system would be the most effective alternative.

To assist in the design of this wetland system, NRCS requested technical advice from severa] NRCS’s
specialists, the U.S Fish and Wildlife Service, the MA Division of Fisheries and Wildlife, MA
Department of Environmental Protection’s Division of Wetlands and Waterways, the Buzzards Bay
Project, and several town representatives. The objective of the final design was to maximize the
pollutant removal capafilities of the wetland system within the area donated by the town. The design
went through several reviews and revisions. The final design was completed in August, 1993, Utilizing
design criteria from the Florida Development Manual, the wetland system was sized to store one inch
of stormwater runoff and have an average detention time of 14 days. The compenents of the wetland
system included a sediment (or settling} basin, two shallow marshes located on both sides of a deep pocl
and a stone-lined channel.



Introduction

In 1993, the town of Marion received through the Department of Environmental Protection-Office
of Watershed Management, an Environmental Protection Agency funded 319 Nonpoint Source
Pollution competitive grant. The proposal for this 319 grant was prepared by the Buzzards Bay
Project, National Estuary Program, on the towns’ behalf. The town sought this funding to reduce
the amount of storm water pollutants being discharged into Spragues Cove (location map - figure
1). These pollutants (primarily fecal coliform bacteria) were contributing to shellfish closures
and also represented a potential threat to the town swimming beach. A constructed wetland
system was selected as the best alternative to treat the first flush {which for this project is the
first inch) of storm water runoff. Construction of this storm water wetland system was completed
in June 1995. As part of 319 contract, the Office of Watershed Management has requested a
final report on the Spragues Cove Project. This final report describes the processes leading up
to and through the construction phase of the Spragues Cove Project. The monitoring phase of
this project has not be completed due to the lack of rain. This final report will be amended once
the monitoring is completed.

Background/History

The Spragues Cove storm water remediation project began in 1990 when the town of Marion
submitted -4 mini-grant proposal to the Buzzards Bay Project (BBP). The town requested
financial and technical-assistance from the: BBP-to remediate the storm water discharge located
at the end of Front Street. The town’s primary concern was the impact of elevated coliform
levels to both Silvershell: Beach and Spragues.Cove.: \@@___MHW meonitoring indicated the high
levels of pollutants (especially fecal coliform bacteria) were being flushed into Spragues Cove
following rain storms. The Marion Department of Public Works also expressed a concern about
inadequate drainage in the area. In the past, the Front Street discharge has been submerged
thereby reducing its effectiveness for carrying storm water.

Due to limited finances, the Buzzards Bay Project was unable to provide the necessary the funds’

for this project. The Buzzards Bay Project did, however, feel the proposal had merit and wanted
to see it proceed forward. In 1991, the Town of Marion and the Buzzards Bay Project jointly
applied for and received furnding from the Departmental of Environmental Protection (the
Department) 319 Nénpoint Source program to reduce nonpoint source pollution from the Front
Street stormdrain system. The town entered into a contract with the Department in 1993 to
undertake this project. The funding was designated to treat the pollutants associated with the
"first flush" of storm water runoff prior to discharging into Spragues Cove.
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"Best Management” Alternatives

The Buzzards Bay Project submitted a request to the Natural Resources Conservation Service
(formerly the Seil Conservation Service) for planning and technical assistance for the Spragues
Cove Project.  The Natural Resources Conservation Service (NRCS) put together an
interdisciplinary team (including engineers, biologists, soil conservationists, a geologist and a soil
scientist) to work with BBP and town representatives on identifying and selecting alternatives,
NRCS requested that the Project and the town do some additional water quality monitoring to
confirm the source and type of pollution being discharged into Spragues Cove. The Front Street
stormdrain system, being the largest (64 acres) and most residential drainage area (See figure 2)
contributing to Spragues Cove, was determined to be the major source of fecal coliform bacteria
to the Cove. On one date, fecal coliform counts. as high as 20,000 fecai coliform per 100
milliliters water were recorded.

Several alternatives, both mechanical and physical, to reduce the coliform loads from the Front °
Street were discussed. Mechanical alternatives, such as chlorination, UV lights, etc., were not
considered feasible due to the high initial cost plus high post-construction expenses. Physical
alternatives considered were infiltration structures, vegetative swale and settling basin, and
constructed wetland. Due to the nature of the soils (high water table and poorly drained) in the
watershed, infiltration structures were not considered feasible. A vegetative swale along with a
settling basin would have been somewhat effective in removing the coarse sediments from the
storm water runotf, but this combination of practices would not, however; be highly effective in
removing fecal coliform bacteria.

The select‘;é_d alternative - the constructed wetland - was considered to be the most feasible
solution. Monitoring data from other wetland systems (note: monitoring data was available only

for storm water wetland systems outside of Massachusetts) indicated ahigh pollutant removal rate

(including fecal coliform) within wetland systems. Also, due to the high groundwater situation
throughout the Marion "lower-village! area and the availability of a base flow of water from the
stormdrain system, it was believed that a wetland system could be supported. A planning
document describing the water pollution problem, the watershed conditions, the proposed
alternatives and the selected alternative, was prepared in June 1992 by the Natural Resources
Conservation Service (See Appendix A).

The location of the proposed wetland system was on town-owned land at the end of the Front
Street stormdrain pipe. Old aerial photos (pre-1950’s) have indicated that this land was once a
salt marsh. The marsh was filled during the 1950°s with dredge material from Sippican Harbor.
Prior to the fill placement, the salt marsh probably acted as a natural filtering mechanism for the
road runoff. The fifl placement disrupted the drainage patterns in the area. A stormdrain channel
was created to take both the pipe and surface runoff from Front Street and directly discharged
it into Spragues Cove.
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‘Fo assist in the planning of this wetland system, NRCS requested input from a NRCS wetlands
specialist, US Fish and Wildlife Seivice, MA Fish and Wildlife, and MA Department of
Eavironmental Protection-Division of Wetlands. [n order to maximize the effectiveness of 2
wetland system, the planning group felt as much land as possible should be utilized. The original
planning concept (See tigure 3) included a pre-treatment settling basin and marsh for the first
inch of surface runcftf from Front Street. The Front Street stormdrain pipe would discharge into
a separate settling basin. Both the surface and pipe tunotf would then flow inte a shallow marsh,
through a deep pool, into another shallow marsh and eventually discharging into a stone-lined
channel and back into the stormdrain channel. In discussing this concept with several of the
town boards (Selectmen, Health, and Recreation), a public health issued was raised pertaining to
poliutants being discharged into the surface runoff settling basin and marsh (2A and 2B in Figure
3). Because of these public health concerns, the decision was to eliminate 2A and 2B from the
wetland system.

Once the planning concept was agreed to by the town, the design phase began. The design went
through several reviews and revisions - with input being sought from several NRCS disciplines
(engineers, biclogists, botanists, etc.). Several meetings were held with town representatives prior
to producing the final design. The design was finalized in August 1993 (See Figure 4). The
wetland system was designed on average to have a 14-day detention for one inch of runoff. The
components of the system include the following:

1. A sediment (or settling) basin - a collection area for sediments from the street surface and
the pipe, plus provided an open outlet for the existing stormdrain system. The basin was
designed to be cleaned out on occasion - usually once every five to ten years.

2. Two shallow marsh on either side of the deep pool - the vegetative component providing
the .physical and biological processes necessary to treat and remove the pollutants
associated with-the storm water. The shallow marshes would be planted with salt-tolerant
vegetation - sofistem bulrush, narrowleaf cattail, and pond sagoweed. The depth of the
marshes would range from 0 to 2 feet deep.

3. A deep pool - a six foot basin to provide not only additional cleansing plus also a fish
habitat for mosquito control. :

4. A stone-lined waterway - a final treatment mechanism of aeration prior to the discharge
back inte the stormdrain channel.
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Permitting

The permitting provess began early in the planning phase of this project. At this stage, the
Buzzards Bay Project and Natural Resources Conservation Service were aware that at least two
wetland permits needed (o be obtained - one from the local Conservation Commission and one
from DEP-Division of Wetlands and Waterways -because the proposed site was within the
wetland buffer zone and the coastal tlood plain (land subject to coastal storm flowage). Both of
these agencies were asked to review and comment on the plan and design concept. In March
1992, the Division of Wildlife Natural Heritage and Endangered Species Program was also
contacted. The Spragues Cove Project was to be located in an area identified as habitat for the
Diamondback Terrapin. 1t was the opinion of the Natural Heritage Program that this project
would not significantly impact the Diamondback Terrapin. :

In the summer of 1992, NRCS requested preliminary meetings with the Army Corps of Engineers
and DEP-Division of Wetlands and Waterways to discuss the Spragues Cove Project and the
application processes to obtain the necessary permits.” The Army Corps indicated that due to the
location of the final discharge pipe out of the constructed wetland, both a Federal Wetlands
permit (404) and a State of Massachusetts Water Quality Certification (401) would have to be
obtained. Also, the entire site of the Spragues Cove Project was on filled tidelands which would
require a Chapter 91 permit trom DEP-Division of Wetlands and Waterways.

While the draft designs were being developed (winter and spring 1993), the BBP and NRCS were
also gathering the information needed to obtain the necessary permits. In June of 1993, the
Buzzards Bay Project and the Natural Resources Conservation Service submitted permit
applications to the following agencies:

Permit o Permﬁiﬁing Agéncv

Wetlands (404) . ... AmyCorps of Engineers L
Wetlands - DEP-Division of Wetlands and Waterways
Wetlands Marion Conservation Commission '
Water, Quality Certification (401) DEP:Division of Wetlands and Waterways

Chapter 91 DEP-Division of Wetlands and Waterways

Along with the permit applications, copies of the draft design were submitted with a letter
explaining that the final design would be sent upon completion. The final designs were
forwarded to the permitting agencies in August. ‘

In addition to the above permits, this project also required a variance from the Marion Board of
Health under the 1990 Marion Sanitary Code (See Appendix B). A public hearing was hetd to
discuss the project. Several Issues were brought up - some of which were unrelated to public
health. The BBP and NRCS addressed all the health-related issues to the satisfaction of the
Board and a variance was granted. A public hearing was also held by the Marion Conservation
Commission prior to the issuance of the wetlands permit. Results of these public hearings and
other public comments are discussed under the public participation section of this final report.



One of the major concerns of this project, was the ability of the town to obtain all the necessary
permits in an acceptable timeframe to meet the completion schedule. To help expedite the

process, site visits were conducled with several of the state and tederal permitting agencies. The
Buzzards Bay Project also requested assistance from the Department of Environmental Protection-
Office of Watershed Management in obtaining & Chapter 91 license. At the time of the Spragues
Cove application, the permitting agency for Chapter 91 (DEP-Division of Wetlands and
Waterways) was accepting permit applications for their amnesty program. This amnesty prograin
allowed for previously unauthorized waterfront structures to become licensed. Due to the number
of applications received, The Division of Wetlands and Waterway were unsure of the timeframe
to process the Spragues Cove application. The Department requested from the Division of
Wetlands and Waterways that the Chapter 91 process be expedited for this project in order to
meet the grant deadline. The Chapter 91 license was received in December, 1993. All the other
permits had been received pricr to this date.

Public Participation

During the preliminary design phase of the Spragues Cove Project, The BBP and NRCS attended
several Board of Selectman meetings to keep the Sefectman dnd other interested groups informed
about the progress of the project. A brochure describing the project was developed by the BBP
and made available at these meetings. Once the draft design was completed, several meetings,
inchuding o‘_ﬁsite visits, were held with the Selectman, the Board of Health, the Recreation
Committeesthe Conservation Comumission, the Marine Resources Committee, the Department of
Public Works, the Shellfish Warden, and the Harbormaster. All these meetings were advertised
and open t& the public. Meetings were also held with the abutters to obtain their input.

Several questions about public health and safety were raised by many of the local boards. The
first sediment basin and:shallow marsh were to be placed in an area with high recreational use.
The boards were concerned about the impact the pollutants (especially bacteria and viruses) could
have on children piaying in the area after a rain storm. The decision was to redesign thé project:
- eliminating this first basin and marsh and utilizing other methodologies to enhance the pollutant
removal capabilities of the remaining wetland system (See Figure 4).

Other public health and safety issues discussed were mosquitos and fencing. It was felt that the
creation of this wetland would provide additional breeding habitat for mosquitos. Mosquitos are
not only considered a public nuisance, but also a potential public-health risk. The BBP and
NRCS discussed ways to reduce the threat of mosquitos with several experts. A deep pool had
already been planngd in the center of the wetland to provide a winter habitat for mummichugs
(mosquito-eating fish). In addition to. the mummichugs, the experts suggested minimizing the
. amount of shallow areas (less than one foot) and having a base flow through the wetland system.
Groundwater seepage and sump pump discharges into the storm drain system provides enough



water to have dry weather flows (base flow) throughout the year. The Plymouth County
Mosquito Contral Board also offered to monitor the wetland system and provide advice to the
town. A copy of the design was sent to the Mosquito Control Beard for their files.

Several discussions were held pertaining to the need for and, if necessary, the type of fence the
town should instail. The proposed side slopes going to the bottom of the wetland were steep -
two to three feet horizontal to every 1 foot vertical. In order to maximize the area for pollution
treatment, the side slopes needed to be steep. Several of the abutters had small children and were
concerned for their safety. Also, one side of the wetland would be along side the Silversheli
Beach parking lot. Since the fence would not impact the integrity of the wetland design, it was
decided that the town and the abutters would come to a consensus about the fence, and inform
the BBP of their decision. The agreement was to install a split-rail fence along the parking lof |
edge and plant « "living" edge {Rosa rugosa) between the wetland and the spiit-rail fence. j

The Recreation Committee also had concerns about the loss and the funding for replacement of
the basketball court. The court was in poor condition and had been slated for replacement,
although the location of the new court had not been determined. It was decided that the
Recreation Committee, the Seleciman, and the Conservation Commission (since wetlands were
an issue) would decide on the location and the funding of a new basketball court.

Public participation was also sought in order to acquire additional town funding for this project
and to assist in the plaating-of.the wetland.vegetation. The public participation for town funding
is discussed in detail in the funding section below; the volunteer planting effort is deseribed in
the construction section

Funding

In addition to the Department of . Eavironmental Protection-Office of - W.atérShed
Management/Environmental Protection Agency 319 Nonpoint Source Pollution competitive grant,
grant monies were also obtained through the United States Fish and Wildlife Service ($10,000)
and the Marion Cove Trust ($10,000). Thus the total amount of grant monies awarded to the
town for the Spragues Cove Project was $45,000. '

Once the final design was completed, the town prepared a budget estimate” of 380,000 to
complete construction of this project. This budget was based on putting the construction,
including fill removal, out to bid. Originally, the town pianned for the Marion Department of
Public Works (DPW) to install the wetland system utilizing their own equipment. Due to the
magnitudewof the project (primarily the amount of material to be excavated and removed offsite},
the DPW did not have the time nor the manpower to accomplish the construction. In order to
complete the Spragues Cove Project, the town would have to raise an additional $35,000 to meet
the $80.000 estimate. The Board of Selectmen decided to request this additional funding at the
Marion Special Town Meeting scheduled for October 25, 1994,

10
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The Buzzards Bay Project and the Marion’s Exccutive Secretary met with the town of Marion
Finance Commilttee o discuss the request for funding. Based on previcus financial discussions
with the Selectmen concerning the Spragues Cove project and the proposed budget as submitted,
the Finance Committee decided it could not support the original request tor tunding request. The
Committee, however, felt the project had merit and suggested a revised budget be submitted for
their consideration. This budget should have more detailed cost estimates and, if possible, a
reduction in the funding request.

Following the Finance Committee meeting, the Buzzards Bay Project and the town worked
together to develop a more realistic budget and to reduce the total cost of the project. Since the
major expense of the project was the cost of moving the excavated material offsite, several
alternatives were explored o lessen these costs. One suggestion was to utilize the top three to
four feet (originally dredge spoil from Sippican Harbor) to expand Silvershell Beach. The beach
is adjacent to the Spragues Cove site and the cost of placing the material on the beach would be
minimal.  The permitting agencies {state, federal, and local) were contacted to determine
feasibility and time frame for permits. The Silvershell Beach Project would be allowed provided
all the permit applications were filed and the fill material was tested for contaminants. The
Buzzards Bay Project paid to have the soil tested and the material was found to be acceptable
for placement on the beach.

In addition to the beach ncurishment project, other town beatds and private contractors expressed
an interest in utilizing the spoil material at. Spragues Cove. The Maricn Conservation
Commission needed similar material to repair Planting Istand Causeway. The permits for the
causeway had been previocusly obtained and funding for trucking material to the causeway had
been allocdted . The Marion Recreation Committee also needed some fill material to create
another tecreational field in Washburn Park. Although the town would still have to pay the
hauling co$iit's'to the park, it would eliminate the expense of purchasing fill in the future. The
Buzzards Bay Project-also contacted several private contractors in the area.  Several stated they
would be willing to haul the material away (and stockpile for future use) provided a loader with
an operator could be onsite to load material on their trucks. The town was willing to supply the
loader and operator. ‘ A

Based on the revised cost estimates to remove the spoil material, plus some design modifications,
the Buzzards Bay Project submitted an amended budget of $64,000 to the Finance Commitice.
The amount of funding to be requested at Special Town Mseting would be reduced from $35,000
to $19,000. As a result of the amended budget, plus some additional town benefits - improved
water quality in Spragues Cove, an expanded town beach, and a recreaticnal field - the Finance
Committee voied to support the Spragues Cove Project at the Special Town Meeling.

In order to generate public support tor the Spragues Cove Project, the Coalition for Buzzards Bay
{the Coalition) and the Buzzards Bay Project initiated an intensive public information campaign.
The Coalition mailed at least four hundred Spragues Cove Project brochures (See Figure 5) to
Coalition members residing in Marion, Sippican Land Trust members, current and former
members of Save Our Seas, and to the sixth grade at the Sippican School for their class on

11
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Figure 5

Spragues Cove Brochure
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current events. The brochures had been revised to retlect the final design. One coalition member
sent out four hundred paosteards (See Figure 6) to Marion citizens requesting support of the
Project. This member also invited several key citizens (supporters, nonsupporters, and "on-the-
fence") to attend informal breakfast meetings to discuss the project. Save Our Seas, a local water
quality monitoring group, mailed out one hundred and twenty letters of support. Press releases
and supporting articles were also forwarded to the local newspapers.

In cenjunction with the efforts of the Coalition and Save Our Seas, the Buzzards Bay Project
built a scaled model (1 inch = 20 feet) of the constructed wetland. Included in the mode! were
all the components of the proposed wetland, the existing stormdrain pipe and channel, and the
beach parking lot. The model became a visual tool not only to explain the functioning of the
constructed wetland system, but also how the project would lock when completed. This model,
along with the brochure and final design, was used extensively to generate public support for the
Spragues Cove Project prior to the Special Town Meeting.

The Special Town Meeting was held on October 25th, 1995, Copies of the brochures and the
postcards, plus the model of the project, were made available at the meeting. Joseph Costa,
Executive Director of the Buzzards Bay Project, made a brief presentation describing .the
Spragues Cove Project to the audience. Several Marion citizens, including the Chairman of the
Board of Health, spoke in favor of the project. Two pedple spoke against the project - the
primary objections being potential cost overruns and public health concerns. The majority of the
citizens of Marion believed that the concerns had been adequately addressed and voted
overwhelmingly to appropriate the additional funds to construct the Spragues Cove Project.

Construction/Implemeritation.

Once the funding for.the Spragues Cove Project was appropriated, the town of Marion and the
Buzzards Bay Project began preparing for construction. The town started putting together a bid
package for contractors interested in bidding on the project. The Board of Selectmen appointed
Christina Brokow as the town of Marion’s Project Manager for the Spragues Cove Project. As
Project Manager, Ms. Brokow worked in conjunction with the Buzzards Bay Project staff to
coordinate the implementation phase of this project.

Prior to beginning construction, the town needed to finalize the plans for the Silvershell Beach
nourishment project. As discussed previously, the town wanted to place some of the excavation
material from the Spragues Cove Project to expand the beach. To accomplish this, the town
needed to obtain the appropriate permits. The town contracted with a private engineering. firm
to draft the plans for the beach and then submitted the permit applicdtions. All the permits for
the beach were received before construction began on the constructed wetlands.



The town and the Buzzards Bay Project also needed to decide on the types and amounts of plant
materials to be purchased. All the plant materials had to meet specific site requirements. The
wetland vegetation had to tolerate a range of saline conditions due to potential for salt water
intrusion into the wetland.  Also, because the constructed wetland was designed to have a
variable depth, the deep pool being six feet deep, while the shallow marshes six inches o three
feet deep,- the selected wetland vegetation had to meet the depth requirements.

In contrast to the wetland vegetation, the upland vegetation had to be drought resistant. Previous
soil test pits indicated a l}_igbugggggm_agg,gfms_g;_g_gl,g__@g_dwg;avels on the project site. Both the
P‘?Ei@ﬁt,‘?fwﬁﬁ,ﬂl%,,E‘.Q.MQ}T\LQLK,@&.“ym,uldmb&c;onst.mﬂfid with this soil material, Also, a minimal
amount of topsoil was expected to be available for the tops of the finished dikes. The selected
seed mixture and the resulting vegetation needed the ability to succeed under stressful conditions,

droughty soils, tow nutrients, low pH and minimal maintenance.

The type of plant materials and the methodology for planting (seed, plugs, or live plants) were
carefully researched by the Buzzards Bay Project and the Project Manager. This research
included consultations with several nurseries throughout the United States. Very important in
the selection process (especially with the wetland vegetation) was the number of years of growth
required for 100% coverage. Normally the most expensive pianting methodology (live plants)
required the least number of years for 100% coverage and the least expensive (seeds) required
the most number of years. A combination of seeds and live plants was eventually selected.

The total cost of plant materials plus soil amendments had to stay within the allocated budget.
The budget did not atlow for hiring labor to do the planting and seeding. This work had to be
accomplished by volunteer labor.. Several presentations were made 1o the local schools and
organizations to proinote the project and to generate interest in volunteering. Postcards were also
" mailed- out to project supporters requesting. assistance: with the planting. The supporters were
asked to check off availability (Apsil/May, weekday/weekend) and then return the posteard to the
Buzzards Bay Project. Lists of available volunteers were compiled for future mailings.

The town awarded the contract for the Spragues. Cove Project to the lowest bidder - Geotech
Construction. To prevent interference with the beach traffic, the contractor agreed to finish
construction by the end of May. This completion date also included the Silvershell Beach
expansion and the removal of any excess material off the beach parking lot. The costractor
expected to begin construction at the end of February. On February 16, 1995, ‘tOWIl.
representatives, NRCS, and BBP met onsite with the contractor to discuss the construction
schedule for both the Spragues Cove Project and the beach expansion. The Project Manager for
the town was expected ta be onsite every day to address any concerns and to coordinate_the, day-
to-day agtivities. The Project Manager needed to ensure that the beach expansion be
accomplished as planned and the removal of stockpiled material be coordinated with the town,
private haulers, and the contractor. Any questions or cOncerns pertaining to the wetland design
or construction would be directed to the Buzzards Bay Project or NRCS. ‘
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The town held a groundbreaking céremony on February 27, 1895, Several federal, state and local
officials were invited to attend.  The first full day of construction began o the 28th. The
contractor started by removing the top three to four feet of material and stockpiling it for the
beach project. Once this material was all removed, the individual wetland sections were
excavated. Throughout the construction, thercontractor used a pump ta control the waler level.
The first section to be corislructed was the second shallow marsh. The peat material from this
marsh was removed and stockpiled. The marsh was brought down to grade and then the peat
was spread on the bottom. The deep pool was the second section to be constructed followed by
the first marsh, the sediment basin, and finally the stone-lined channel.

While the Spragues Cove Project was under construction, the Project Manager was also
instrumental in bringing an osprey nest to the project site.  The Project Manager contacted
"osprey expert" Gil Fernandes to solicit advice on building an osprey platform and nest. Mr.
Fernandes visited the site and provided a sketch of a piatfor’r:} and nest. Over the period of two
days, the platform and nest were built using volunteer labor. To minimize interference during
the wetland construction, the proposed {ncation was discussed with the contractor. Inquiries were
made to Commonwealth Electric about the feasibility of installing a telephone pole as a base for
the platform. Commonweaith Electric not only donated the pole, but also supplied the truck and
manpower to install the pole.

At the same time as the wetland excavation, the expansion of Silvershell Beach was also
proceeding: The dredge spoil from the top layers of the project site was piaced and then spread
on the beagh. Once the beach was complete, the excavated material was separated into large
piles on thg beach parking lot. Included in the excavated material were several large stones.
Most of th‘é,g‘e stones were found in the first shallow marsh and the sediment basin. Removing
all these sténes, however, proved to be too difficult and the decision was made to leave them in
the shallow marsh. By leaving the stones in place, the-shallow marsh looks more acsthetically
pleasing (more "naturai"). The stones also help to dissipate the flow of stormwater through the
marsh. '

As discussed previousty, all stockpiled material (soil and stones) except for the peat material had
to be transported offsite, either by the town for town-related projects or by private contractors.
A buckstioader and an operator to load the material onto trucks were supplied by the town. The
removal of the stockpiled material was coordinated by the Project Manager.

The Project Manager also coordinated the pianting of the wetland vegetation and the seeding of
the upland dikes (see Figure 7). Once the construction of the deep pool was underway, planting
of the already constructed shatlow marsh began. Postcards were mailed out announcing the first
day of planting, April 22nd {also Earth Day). Approximately 50 volunteers showed up and were
given instructions on planting bath the narrowleaf cattail and the softstem bulrush. In less than
two hours, all the wetland vegetation had been piadted in the designated areas. Lunch {chowder
and sandwiches) was donated by a local restaurant. .
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As the construction of the individual wetland sections were finished, local school groups and
classes assisted in the planiing and seeding. Srudent interest in volunteering for the Spragues
Cove Project was generated from the various presentations made in the local schools. One
student from Tabor Academy, Tom Lovett, selected the Spragues Cove Project for a senlor
olunteer activities. The student groups were first given a tour of

project and helped coordinate v
hure. During the tour, the Project

the project and a copy of the Spragues Cove Project broc
Manager (or BBP staft member) would explain the purpose of the project and how each basin
would function in the welland systemn. The areas selected to be planted or seeded were based

on the age of the volunteer school group. The elementary school children (Sippican School) were .

allowed to toss seeds from the top of the dikes to the water edge. The students from Tabor

Academy (High Schoal) plzmtéd the vegetation in the shallow marshes. Some of the Tabor
students also assisted in hand-placing the stone in the stone-lined channel.

Once construction wus near completion, tocal volunteers assisted in the planting of the deeper
sections of the wetlands and seeding the dikes. In order to plant the submergent vegetation
(waterlilies, waterweed, ete.), the adult volunteers walked into the water, dug a hole by hand or
with stakes, and then pushed the roots into the soil. The children were given the responsibility
of tossing the pond sagoweed from the lowfiow dikes. The pond sagoweed were weighted

allowing them to sink to the bottom of the wetland.

The seeding of the dikes and other disturbed areas was ‘completed in ‘sections. A team of
volunteers limed and seeded individual sections by hand. Unfortunately, the lime had been
exposed torrain and was very difficult to spread. The lime and seed were then raked into the
soil. The seed was a drought-resistant mixture #Qg_ﬁg“r_ass_es_andwil_dﬂqwg_rsi; To hoid the seed in
place, a thih layer of mlch hay was spread on each section.

Once the planting was completed, the Project Manager stenciled all the catch basins contributing
to the Front Street storm drain syslem.- The stencils and paint were donated by the Coalition for
Buzzards Bay and the Buzzards Bay Action Committee. Approximately 3(} catch basins were

stenciled with the following message:

DON'T DUMF

SAVE
SPRAGUES COVE

The final phase of construction was the installation of the 24" concrete pipe into the sedimeént
basin. The desion required the placement of a concrete structure at the end of the existing
stormdrain system. The new 247 pipe would then extend from the concrete structure to the
sediment basin. A 24" overflow pipe would discharge back into the existing stormdrain channel.
In order to install the overflow pipe, the contractor needed to excavate a short section of the
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stormdrain channel.  The Spragues Cove wetlands permit from the Marion Conservation
Cemmission, however, did not include any channel excavation. To complete the excavation, the
town had to request an amended Order of Conditions from the Conservation Comimission.

At this time, the contractor n[\o reatized that the installation of the concrete structure in the
stormdrain channel would be difficult. The channel was filled in with sediment and water was
above the outlet of the stormdrain pipe. The contractor met with NRCS and the town to discuss
the problem. [t was decided to relocate the pipe from an existing manhole (located under Front
Street) to the sediment basin. A “Y" would be placed in the pipe to allow for the installation of
an overflow pipe. The overflow would then discharge back into the stormdrain channel.

Once the 24" pipe was installed and the area was graded, volunteers came back to finish the
seeding. In addition to the seeds, six beach plum purchased by the town and several other
donated shrubs and plants were planted. Also, between the wetland and the Silvershell Beach
parking lot, volunteers also planted a row of donated Rosa rugosa. Once the construction was
finalized and the excavated material removed from the parking lot, a split rail fence was placed
between the roses and the parking lot.

Monitoring

As part of the Nonpoint Source Pollution (319) grant awarded to the town of Maron, the
effectiveness of the Spragues Cove Storm Water Project in removing storm water poliutants
(primarily fecal coliform) must be measured. Previous (preconstruction) water quality monitoring
by the Division of Marine Fisheries (DMF) and the town had indicated that the Front Street
storm drain system was impacting the shellfish beds in Spragues Cove. High. levels. of fecal
coliform bactéria were detected at the end of the storm drain pipe and at the outlet of the storm

drain channel. A permanent shelifish-bed closure had been instituted by DMF in.the.area of the.

storm drain channe! discharge as a result of fecal coliform contamination. The town was also
concerned that the fecal coliform bacteria' could impact swimming at Silvershell Beach. The
constructed wetland system was designed, through biological and physical treatment, to reduce
the fecal coliform (and other poliutants) loading into Spragues Cove. Monitoring the fecal
coliform levels befere and after treatment should demonstrate the effectiveness of this wetland
system in removing fecal ¢oliform bacteria from storm water runoff, and potentially, the impact
of this removal on the waters of Spragues Cove.

On August 16th, approximately two months after construction completion, the Buzzards Bay
Project began monitoring the water quality of the wetland system. By this time, the wetland
vegetation had become established and was actively growing. This was a dry weather sampling,
it had not been rained for several days prior to monitoring. A total of seven sites were monitored
(see Appendix C) six sites were located within the wetland system (stations 1-6) and one next
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to the 6" pipe discharging into the storm drain channel (station 7). The seven samples were sent
to Barnstable County Department of Health and the Environment (BCDHE) for analysis. The
Buzzards Bay Project requested the analysis of both fecal coliform and fecal streptococci levels
from each sample.

In discussing the monitoring results with the Senior Sanitarian from BCDHE, the Buzzards Bay
Project decided not to continue menitoring fecal streptococel levels except at the Front Street
discharge pipe (Station 1). The ratio of fecal streptococet to fecal coliform is an experimental
index that some investicalors use to determine whether the scurce of fecal coliform bacteria is
human or from other warm-blooded animais. BCDHE, however, informed the Buzzards Bay
Project that this index is unreliable in water samples taken from wetlands. Fecal streptococci
bacteria found in wetland samples can be from sources other than warm-blooded animals (i.e.
insects) and these sources can influence this fecal streptococel to fecal coliform ratio.

The fecal streptococei levels at the Front Street discharge pipe can still provide useful
information pertaining to the source of fecal coliform bacteria. Since this water sample is taken
prior to treatment (and therefore unaffected by fecal streptococci levels in the wet iand), the fecal
streptococci to fecal coliform ratio may indicate if the scurce is human. If a human source is
suspected, the town is expected to recheck the storm dtain system for any sewage Cross-
connections.

After reviewing the first menitoring data {see Appendix C), the Buzzards Bay Project also
decided to add two new monitoring stations (stations 8 & 9). These stations are located in the
waters of Silvershell Beach. To determine the level of salt water mtrusson in the individual
wetland segt-lons,, salinity is also being measured at ail the stations.

Following our first sampling date, the second and third samples were on September 7 and
September 18, 1995. The second sampling was. also dry weather sample also. September 18th
was a wet weather sampling day with apprommately 2.5" of rain falling the night before. The
results of these samples have not been received. The Buzzards Bay Project plans to monitor the
water quality every two to three weeks during the fall. Limited monitoring will be done in the
winter. Water quality monitoring will resume in the spring on a regular basis. At least two of
these sample dates will include monitoring for hydrocarbons and metals.

Although the construction of the Spragues Cove Project has been completed, the monitoring of
this project is engoing. The Buzzards Bay Project will monitor the water quality (pre- and post-
treatment) of the both wetland system and Silvershell Beach. The results of the testing will be
shared, as a minimym, with the Marion Selectman and Board of Health and the Department of
Environmental Protection-Office of Watershed Management.
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Operation and Maintenance

As results from the water guatity monitoring are obtained, specific components may need 1o re-
adjusted to improve the effectiveness of the wetland system. Any changes to the constructed
wetland will be made jointly by the Buzzards Bay Project, the Natural Resources Conservation
Service, and the Town of Marion and will be appended to future reprintings of this report.

The operation and maintenance component of the wetland system is the responsibility of the
Town of Marion (See Appendix D). The Operation and Maintenance Plan included the
inspection and, if needed, the repair or replacement of any structural components of the wetiand
system. The design and the operation and management plan was submitted as part of the permit
application to the Marion Conservation Commission as part of the wetlands permit application.
Any maintenance to the wetland system, therefore, should not require an additional wetland
permit.

The Buzzards Bay Project has already inspected the structural components of this wetland oa

several occasions including during and after rain storms. The Town has been made aware of cur

inspection results (See Appendix D). .One of the maintenance concerns the Buzzards Bay Project

expressed to the town was the establishment of Phragmites on the perimeter and low flow dikes.

Phragmites is a an aggressive and invasive plant species, which, if left uncontrolled, will
outcompete the existing wetland species. In response to these concerns, the town has mowed the

dikes and has sought additional information on phragmites control. The Buzzards Bay Project

has received advice from US Fish and Wildlife Service and has forwarded this information to the

Board of Selectmen and the DPW. . .

Conclusions.

The post—const:txctio’naimeres.tgeneratﬁd..by,of‘the,instaliation of the Spragues Cove Project has
not been limited only to the local town-boards. As a result of the local presentations, public
meetings, brochure distributions, and the citizen mailings made by the Buzzards Bay Project, the
town of Marion, and the Coalition for Buzzards Bay, many of the local citizens have become
more aware, of the impacts untreated storm water runoff can hdve on sensitive resources. The
Spragues Cove Project is located in a highly visible area, and is adjacent to two sensitive
resources - the cove itself and Silvershell Beach. Untreated storm water runoff from the Front
Street discharge had already caused a permanent shellfish closure in Spragues Cove. Also during
rainstorms, surface runoff from Front Street would flow across the Silvershell Beach parking lot
and directly discharge into the beach. Due to the limited testing of the beach following
rainstorms, it was naot clear what the exact impact the runoff was having on the beach. But once
the correlation between stormwater and pollution was made, the potential human health risks
from pollution acknowledged. Only through heightened public awareness of stormwater pollution
and the need for stormwater tréatment, was the appropriation of town funds to implement the
Spragues Cove Project allowed. '
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During construction, several individuals, school groups, and other interested organizations were
given tours by the Project Manager (Christing Brokow). The ability of the town to provide a

Project Manager onsite on a daily basis not only increased public awareness of the project, but

was also instrumental (0 soliciting volunteers to assist with planting and seeding. The Project
Manager atso kept the local newspapers informed of the construction progress and provided press
releases on the planting dates. Many of the voluntzers who assisted with the planting, have
"adopted” the Spragucs Cove Project. In addition 1o the plant materials supplied by the town,
many of these volunteers have donated {and planted) Howers and shrubs o enhance the project,
for example, the Rosn rusosa that died from the 1995 summer drought are gradually being
replaced by volunicers.

The Sprwue% Covc Qto m Water Remcdation iject was installed to demonstrate the
limited amount or pm wmtmumn momtormCr (,O"ﬂp eted on thls pmject ct, the effectweness of
this wetland system has not yet been demonstrated at this time. The Buzzards Bay Project will
continue to monitor the waler quality of the constructed wetland and submit the results to the
Department of Environmental Protection-Office of Watershed Management. This report will be
amended as long term monitoring data is obtained and the effectiveness of the wetland system
can be demonstrated.

Hven though the monitoring of the Spragues Cove Project has not been completed, several tocal
communities have expressed an interest in utilizing constructed wetlands for managing storm
water in their communities. The Town of Marion has given tours of the project - explaining how
the constructed wetlands function and what results are expected. The town is wiiling to share
the water quality monitoring results and continue to provide tours of the project to other Buzzards
Bay communities.

- The Buzzards Bay Project and Natural Resources Conservation Service wilf continue to provide

technical assistance to the town and the local volunteers on the operation and maintenance on this
wetland system.  To ensure the future success of the Spragues Cove Project, and provide
improved water yuality to Spragues Cove, the town, the Buzzards Bay Project, and the local
voiunteers must continue their Loopemtwe efforts to manage and 'maintain the consiructed
wetland system.
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[ INTRODUCTION

The Buzzards Bay Project (BBP) was established in 1985 in order to characienize and assess
water quality problems in Buzzards Bay and make recommendations based upon sound
technical informarion. These management recommendations are stated in the Buzzards Bay
Comprehensive Conservation and Management Plan (CCMP). One of the major concerns
‘dentified in the CCMP is the continued degradation of water resources resulting from

stormwater discharges.

To address this concern, the BBP assisted in the funding of municipal and couaty health
laboratories in order to support the Massachusetts Divisicn of Marine Fisheries (DMF) and
the local communities efforts to complete their shellfish sanitary survey. Lhis survey
identified specific point and nonpoint sources which contribute pollutants into the waters

of Buzzards Bay. Spragues Cove in Marion was one of the areas surveyed bv DMF.

Spragues Cove is a relatively smail shallow embayment on the western shore of Sippican
Harbor. Currently this three acte area of valuable shelifish beds is closed for shellfishing

' because it exceeds both the state and federal standard (14 fecal coliform per 100 milliliters

of water) for sheilfishing. The sanitary survey identified stormwater runoft as a major
contributor of fecal coliform bacteria in Spragues Cove. Adjacent to the cove s Silvershell
Beach which is the only town-owned, full facility bathing beach in Marion. The beaca is
heavily tsed:in the summer, | '

[2.1994, The BBP, in conjunction with the Town of Marion (the project sponsors), submitted

a proposal for funding under the Massachusetts Department of Environmental Protection’s
(DEPY 319 Nonpoint Source {NFS) program‘tq_'_reduca :he pollution loading into Spragues
Cove. The funding ($25,000) will be used to install a stormwater remediation project (o ireat
runoff from the Front Street drainage systern. This drainage system is a contributor of
stormwater runotf to the cove.

As part of the project, the sponsors requested planning and technical assistance from the
Soil Counservation Service (SCS). An SCS interdisciplnary team (including an englneer,
geologist, biologist, soil scientist, and soil conservationist) met with BBP represeniatives and
tawn sponsors Lo discuss the existing problems and objectives of the sponsors. Assistance was

also provided by an SCS wetlands specialist, US Fish and Wildlife Service, MA Fish and .

Wildlife, and MA Depasument of Environmentaf Protection-Division of Wetlands. Since that
time, members of the interdisciplinary team have worked to identify environmental concerns
and to discuss potential treatment measures.
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(L RESOURCE AREA

|. Landuse Description

The resource area (See Figure 2) is approximatety 70 acres in size and encompasses the
Mower village” section of Marion. [t s primanly a residential watershed (64 acres) with
house lot size averaging one-half acre. Some of the houses were built on previcusly filied
marshland. All of the homes in this area are serviced by town sewer and water. The
remaining 6 acres are town owned recreation land and includes the town beach, parking lot,
a bath house, and open space. This recreational land was “created” by filling in a salunarsh
during the 1950'.

2. Water Quality

According to DME's 1990 Sanitary Survey, there are currently two inputs of road runoff into
Spragues Cove. One nput is from the Front Street storm drain. The outlet consists of a 24
inch pipe which discharges into a 700 foot long channel leading into Spragnes Cove. For the
sanitary survey, DMF sampled the mouth of this channel six times and obtained fecal
coliform counts ranging from 14 to 1600 fecal coliform (fc)/ 100 milliliters {ml) of water.
According to DMF, recent cold weather tests have consistently exceeded’ thc scale of their
lesting procedure with results greater than 64 fc/100 ml.

At the request of SCS and the BBP, the town sampled the warer quality at the outler of the
pipe and the end of the channel during base flow conditions and storm events.. In addition
to fecal coliform, other water quality parameters were tested. The water quality data from
these tests indicate that pollutants such as heavy metals and nutrients are not a probiem
‘Fecal coliform bacteria, “however, continues to be a problem- durmg ST events.
Measurements of fecal .coliforin and fecal strep bacteria indicate that the source of the
bacteria is not from a human source. Currently, water quality sampling to monitor fecal

coliform in the channel is ongoing. For water quality monitoring information see Appendlx
1.

3. Topography and soils

The majority of the resource area is flat with only the upper reaches of the western
watershed boundary being moderately sloping.

According to the Plymouth Coumy Soil Survey, the majerity of the soils are mapped either
Norwell sandy foam or Scituate sandy loam. The Nonwell soil is located around the lower
end of Front Street. The soil description indicated that the soil is poorly drained with a
fragipan within 2 feet of the surface. Most of these houses have been built on fill material
and have wet basements throughout the vear. The Sciwate soil is described as a moderately
well dratned sail formed in compact glacial il [t (s seasonally wet during the spring and
alter heavy rains.
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0 March 1991 theee sotl tese pres were dug west of the Silvershell Beach parking ot From
e historical intormaton provided by the Town Adminisirator plug informanon vathered
o (he 1est pis, tus site s o hilled salt marsh. The tirst three feet of the pus consisied of
ad il underlam by 1o 27 feet of peat material. Below the peat s about 2 lect of sandy
Ll then poorly graded sand with sttt w the botiom of the test piis. Depth ot the pies ranged
ccom O 1o W feet There was evidence of u perched water table at 3 feet and an apparent

water Luble au o leet

1 Hvdrology

One of the major concerns i oanv coastai community is the potental damage 10 struciures
(huildings, roads. storm drains. etc.) caused by flooding. According 10 the Marion Flood
{qsurance Study, part of the Marion lower village is within the 100" vear tlood plain zone.
The llood elevation for the 100-vear storm is 14.3 feer National Geodetic Vertcal Datum
(NGVD)Y. for the [0-vear storm. 8.1 teet {excluding wave action). Based on topographic
.urvevs of the proposed site. the ground elevations range from 5 (0 7 leet (NGVD]. As 2
cesult, the site will be flooded by the

JU-vear storm. .

(he main storm drain for Marion lower village is located under From: Street. Several roads
run perpendicular 10 Front Streetand contribute stormwater to the drainage system through
either connmecting storm drains or surface runoff. Also the Town Executive Secretary has
‘ndicated there are approximatély 11 sump pumps which contribute water to the sewer
wstemn. The estimated sump pump discharge is a maximum of 54.000 gailons/dav {0.08 cfs).
Fhe Lown s considering wing the sump pumps into the storm drain system.

Che hvdrology of the Front Street storm drain watershed was caiculated using the TR-55
computer program. the results ofawhich are summarized below:

Landuse: 1/2 acre houseiots Drainage area: 64 acres
Peak tlow Runoff volume

Storm frequency fcts {1n.)

bovear 26 0.9

lovear g o6 Lo

{0-vear {44 26

100-vear 203 317



in the Spragues Cove project however. the amount of stormwater Aot is not as much of
4 concern as 1§ the water quality. Pollutants accurmulate in the waltcrshed between storm
svents. Onee rain water begins to run off tand surtaces, pollutants arc “washed off" and.
ualess intercepred, can affect the quality of the receiving waters. This “fiest ush” of
crormwater runoff is generally accepied © be the (irst inch or less of runotl. For the Eroal
Sireel drainage, (his munolf volume amounts 1o 5.33 acre-feet (1 inch over 64 acres) or 1.74
miilion gatlons.

5 ~Nartural Resources

According to the Natural Heritage and Endangered Species Programs’ Atlas (1952 Editon),

all of Sippican Harbor (including Spragues Cove) is mapped as an estimated habitat for rare

wetlands wildlife. [n accordance with the Wetlands Protection Act} the sponsors must notify

the Natural Heritage Program if the project alters a wetland resource area ot buffer zone

within the boundaries identified on the atlas maps. The notification form 1s Appendix A L0

Notice of Intent (Form 3) and Abbreviated Notice of Intent (Form 4). In discussing this

project with the Heritage staff, the resource area may contain habitat for the Diamondback’
Terrapin (Malaclemmys L terrapin). The terrapin 1§ known io inhabit coastal estuaries and

‘(idal flats. The Heritage staff indicate that a stormwater remediation project in the resource

area would not affect the habitat of the terrapin.

The naturaliresources in the watershed of the Froni Street drainage systern typifies many
residentialiareas in Buzzards Bay.-Lawns, shrubs, and trees (oaks, maples, and pines) and
its associated wildlife (raccoons. songbirds, squirrels, etc.) are the predominant plant and
animal species. The channel and 1ts associated wetlands offer a greater variery of natural
resources. The associated wetlands include two forested wetlands dorth of the pipe outiet,
the riparian vegetation along both sides of the outiet channel and Spragues Cove itself.
These habitats support a diverse community (both fresh water and estuarine) of wetand
plant and animals. A more detailed repert on the natural resources in (he watershed 1s
available with the supporuing information.

6. Cultural Resources

According to the 1991 State Register of Historic Places published by the Massachusetis
Historical Comumission, there are no hisioric sites located on the project sie. Since the
project involves federal financial and technical assistance, the Town of Marion has subrmutied
" 3 letier to the State Historic Preservation Officer for a determination of the existence of
cultural resources at the stie. ‘

Ay



(L PLANNING QBJECTIVES AND ALTERNATIVES

I Sponsor Objecuves and Problems

The Town of Manon has two primary concerns with the Front Street dramage sysiem.
“These concerns are described below:

A Water quality monitoring of the outlet of the storm drain system, the oudet of
the channel, and Spragues Cove indicate a continued fecal coliform bacieria
problem related 10 stormwater runoff. The wown wants o reduce the bacteria.
loading into the Cove with the hopes of opernung the area up tor shellfishing.

B. Currently, the outlet 10 the sworm drain is submerged and sediment has
accumulated in the pipe. The reduced capacity has caused some munor flooding
in the roads. By cleaning out the pipe and the channel, the capacity of the system
will tmprove. _ '

2. Alternatives

Several alternatives were considered for the treatmeént of stormwater from the Froant
Street drainage. Alternatve A is no action. Alternative B consists ot various methods
of mechanical treatment. Alternative C consists of several- methods of physical
treatrment. ‘ : :

Alternative A - No Action

Under this option. the Froat Street storm drain system will-codtinue to funcucn as
it has in the past. After storm evenss, high counts of fecal coliform bacteria will enter
the outlet channe! from both the road and the pipe and then discharge inlo Spragues
Cove. The Cove will rernain closed for shelifishing. Flooding will conunue and will
worsen as more sediment builds up in the discharge pipe and outlet channel.

Alternative B - Mechanicat Treaument

Treaument discussed under this option include chlorinauon, ultraviolet light, ozone,
and reverse osmosis. These treatments were nol considered feasible due o the high
tnitial cost plus post-construction expenses. Any mechancal method would need
protective housing, 1 power source {electrical, batterv, etc..) and daily upkeep.
Currently, mechanical methods are not "proven” technology 1o handle stormwater
flows and 15 associated pollutans. Bacteria amouats 1 the stormwater are 0ot
significantly high 10 warrant mechanical treatment, such as in wastewater treatment
Some mechanical methods such as chlorination may acwally have 2 negatve 1mpact
on downstream waters - aflccung shellfish and viher aquatc habuat
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Allernatve C - Phvsical Methods

The physical methods ol reatment explored by the nterdiscplinary leam are
described below:

L

()

[nfiliration structure(s) - This method involves cither installing a series of
leaching chambers throughcut the watershed oc an infiltration basin at the end
of the storm drain. An infiltration structure(s) collects stormwater runoff and
infiltrates it into the soil. Adthough this method has been proven effective in
treating fecal coliform, the location of such a structure(s) is very site specific and
must be evaluated thoroughly before installation. The functioming of an
infiltration structure is dependent on the drainage capabtlities of the surcounding
otl {well drained) plus depth to high water table and bedrock. The majority of
the watershed has moderately to poorly drained soils 4nd a high water table
both of which would impede the performance of infiltration pracuces. At the
proposed site. there is very little elevation difference between the stormdrain
outlet and the high water rable.

Settling basia with a vegertative filter strip/swale - This allows for removal of the
coarser sediments in the settling basin plus some other particulates {including
fine sediment, heavy mezals) in the vegerative filter. Poliutants are removed by
fxltrauon deposition, and infiltration. The amount of removal depends on the
contact or holding time within the system. Based on the calculated storm flows

‘for the Front Street watershed, retention time in a vegetative filter 15 expected

to be minimal. Vegetative best-management practices (BMP) are not the most
etfective method for removing pollutants uniess Lhey are used in conjunction with
other BMPs. -

Constructed/restored wedands - This system (see Figure 3) includes a settling

basin, marshland vegetation, and an open deep-water pool. Base flow from the
Front Street stormdrain pipe and road runoff enters the settling basin. The basin
allows for coarse sediments and other particulates 1o settle out prior o entering
the wetland treatment system. From the seutling basin, water flows into the marsh
vegetation as sheet tlow. The physical and biological processes that normally
oceur in a wetland will treat and remove the pollutants from the water. The deep
pool also provides a mechanism to reduce potential mosquito problems. The final
phase of the svstem 15 a grassed channel which cutlets back into the existuing
channel.



As an opuon, an additonal seiuling basin and detenton arca could be mstalied
o improve the potutant removal capabiliies ol the wedand svsieim. These
components would be focated across Front Sirees on town-pwned recreanonal
land (bevween the bath house and Froat Streer). This land currently consists ol
4 mowed. low miensity recreational field Iatdally surface warter trom [Front
Street would be diverted (o this area. stored. and then released within a 24-hout
period inwe the welland treatment system. '

The constructed wedand svsiem would also provide the opportunity {0 remeove

securmulated sediment from the siorm drain and outlet channei This would
increase the storm drain capacity and reduce road tHlooding.

(v SELECTED ALTERNATIVE i

rhe Town of Marion has reviewed the alternatives and decided that the constructed wetland
wstem {Alternative C3) meets their objectives. A preliminary design for the constructed
wetland system was completed and is described below. Oa July 7th, the Selectman voted 1o
.. _accept the preliminary design and to proceed with the project. SCS and the BBP will assist
" he Town in obtaining the necessary permits needed (o construct the wetland svstem. The
Town will also pursue avenues o remove any necessary fill material. Any permits required
for placement of ihe excavated fill will be the responsibility of the Town.

System Description

The first.flush (the first half inch) of road runoff will be diveried o 4 settling
hasin-2A (See Figure 3) and then into a shallow detention area {2B). The rundff wiil
be piped into a shailow marsh (1B) within 24 hours. Aqay road runolf over the first
inch will be diverted back into the-existing outlet channel. The base flow and any
sorm flow from the storm drain svstem will be routed it a settling basin (1A,
With the use of a4 level lip spreader. the water will discharge 1010 the marsh (1B) as
sheet flow and eventually into the deep pool system (1C). The water will flow back
{nto the shallow marsh before being released into a grassed channei (1D), which will
outlet back int the existing outlet channel, The deep pond (1C) will be 1 feet deep.
The shallow marsh and detention area (1B and 2B) will range trom 0.5 10 1.5 feet
deep. The marshes will be planted to salt tolerant species such as narcow leat cattail.
softstem bulrush. und sago pondweed.

The shaliow marsh and deep pool will be designed o store a permanent pool ol
water. As new siormwater runoff enters the wetland system, excess water in the
permanent pool will be discharged through the control outlet and into the grassed
channel. The pullution removal efficiency s related 10 the detenton tine ol the




S R A e

carmwater runoll within the permanent pool and the total tlow length within the
wsient, The control ouder will be designed 1 order o maximize the distance
hepveen the svseem intet and oudet. A minimum 301 lengih {benwecn et and
outlen) 1o width rauo s planned. Also. withio the shallow marsh tow dikes will be
constructed 0 discourage short circuiting ot the svstem and prevent ihe formaton
of dead storage areas. The pltanned wetland svsiem has a hvdraulic detenuon me
of over 7 davs.

The goal for this projectis 1o reduce the fecal coliform levels into Spragues Cove and
potentally open the area for shellfishing. Limited research on using wetlands (o treat
wastewater for fecal coliform indicate that at least 95 percent and in Most cases
greater than 99 percent is removed. The fecal coliform counts associated with
slormwater from Front Street are significantly lower than the research tevels.

Along with the water guality improvemenis, the restored wertlands svstem will
cnhance the fish and wildlife habitat in the area. Currently, the site has very fittle
wildlife value - it is sparselv vegetated with low growing shrubs and grasses. This
wetland system will be constructed where a salt marsh previously existed - the site
was previously filled with dredge spoil from Sippican Harbor. [t wili otfer a more
diverse habitat with the combination of open water. marshland grasses and upland
shrubs. The pond should be stocked with freshwater mussels. cravfish, and other
native aquatic species. The mussels will enhance the effectiveness of the systern by
filtering the water. '

Qperatign and Maintenance

[ order for the wetlands. system to function properly, it must be inspected ot
regular basis. During the first year, the system shouid be inspecied before. during,
and afier significant storm events. The wedand system will be inundated bv higher
storm tides: therefore. it should be checked for damage and proper operation after
the water levels subside. [f any probiems or malfunctions occur. they must be
reported to the proper town authorities and rectified immediately. Destruction
and/or damage 1o large areas of wetland vegeration are 10 be replaced during the
next growing season. Replacement of the vegetation may also include some surtace
regrading within the wetland sysiem.

Both long- and short-term tnspection and maintenance of the svstem s the primary
responsibility of the Marion Conservation Commission. Any noxious vegetation that
threatens the plant diversity within the wetlands (ex. Phragmites and purple
loosestrife) gusthe conuolled, Also. the accumulation ot sediment and ather debris
i the sediment basins. the storm drain pipe. uad the outlet pipes and chuanel must
be removed at least once per vear or moce {requenty, i needed.

ek



Water Qualite Monitoring

The water quahty menionng plaa will be part of the Quality Assticiee/Quality
Conrol (OA/QC) plan required by the Lavironmental Protection Avency he most
lrequent water quality parameter (o be measured is fecat cotiform. along with flow.
Other parameters (fecal surep. BOD. suspended and settable solids. nitrogen.
phosphorus. and merals) are (0 be measured occasionallv. Sample collecuon will be
accompiished by BBP satf, Marion Conservaton Commissicn. and local ciizen
monitoring. Sample locatons will be prior to the stormwater runotf entering the
system {at the end of the 24 inch outlet pipe and other locations. if needed), alter
wetland treatment {at the conrol outlet), n the existing outlet channel (where the
yrassed channel discharges). and in Spragues Cove.

Fundine Suurces

The Town of Marion and the BBP have obtained funding tor 525.000 through EPA'S
519 grant program. The town offered an in-kind match of $35,000 to cover the cost
ot construction (equipment and labor). The town has also donated the land on which
ihe wetland svstem will be restored (an estimated cost of $100.000 per acre). Approx-

imatelv 2 1o 3 acres ot land will be utlized tor the project at a total land vaiue ot

$200.000 10 5300.000.

The U.S. Fish and Wildlife Service has granted the Town of Marion $10.000-for this
project under their Wetland Restoration Program.

-
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FECAL COLIFORM MONITORING SUMMARY

AMPLE PIPE CHANNEL RAINFALL
OATE  OUTLET  OUTLET (INCHES) SAMPLER

28789 >64 DMF
4/89. 1600 DMF
22/89 49 DME
31/89 14 DMF
' gs5/89 33 OMF
. pa/89 »64 DMF
11/90 >64 ODMF
11/90 4000 TOWN
20/90 <20 1300 0.41 TOWN
08/91 <20 TOWN
09/91 41 DMF
20/91 <20 130 0.26 TOWN
128/91 2 DMF
124791 400 TOWN
©112/91 170 2200 TOWN
1416 /91 5000 12000 1.93 TOWN
L /17/91 830 8§00 TOWN
1 /09/91 <1 9 TOWN
j23/92 109 27 0.25 TOWN
MPLE DATE 12/09/91 1/23/92
JINFALL {INCHES) o 0.25

FECAL COLIFORM

STATION 7+00 <1 109 DIPE OUTLET
5+40 g 100 '
5+20 <1 73
1490 18 182
3430 = 27
2470 18 18
1+70 45 <l ROARDWALK ACROSS CHANNEL
0+50 36 27
0+00 g 27 OUTLET & SPRAGUES COVE




Appendix B

Florida Development Manual

Chapter 6 - Storm Water Basins
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SW BMP 3.02
STORMWATER DETENTION BASINS

Definition

On-site detention refers to the temporary staorage of excess runoff on the
site prior to its' gradual release after the peak of the storm inflow has
passed. Runoff is held for a short periocd of time and is slowly released to
a natural or man-made water course, usually at a rate no greater Chan the
predevelopment peak discharge rate. :

Purpose

The objective of a detention facility is to regulate the runoff from a given
rainfall event and to contrel discharge rates to reduce the impact on
downstream stormwater systems, either natural or manmade. Generally,
detention facilities will not reduce the total volume of runoff, but will
redistribute the rate of runoff over a period of time by providing temporary
“liye" storage of a certain amount of stormwater. The volume of temporary
"live" storage provided is the volume indicated by the area between the
inflow and outflow hydrographs as shown in Figure 6-4,

A major benefit derived from properly designed'and operated detention
facilities is the reduction in downstream flooding problems. Other benefits
include reduced costs of downstream stormwater conveyance facilities,
reduction in pollution of receiving streams and enhancement of aesthetics
within a development area by providing the core of “blue-green" areas for
parks and recreation.

Example of a Typical Wet Detention Basin
- for -Stormwater Control

Y

(Source: Photo courtesy of Mr. Will Miller, Aurcra inc. South)
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Planning Considerations

ughout the design process the designer should be committed to considering
potential impacts of the completed facility. Such impacts can be

ve or negative and can be as broadly classified as social, economic,
cal and environmental. Designers can often influence the positive or
Ve aspects of these impacts by their careful evaluation of decisions
N the design process. Generally speaking, the completed faciltity

- Provide for safety to peaple as well as protection-of real property,
quafity and wildlife habitats.

e Uses: Multi-purpose use of the facility and aesthetic

ment of the general area should also be major considerations. Above
facility should function in such a manner as to be compatible with

Stormwater systems both upstream and downstream to promote a

d approach to providing stormwater managemant as well as local flood




Water Quality Improvement: [n planning new impoundments, it should be

kept 1a mind thaf the goal of improved water quality downstream may conflict
with certain desired uses of the impoundment. [t is only legical that if the
basin is used to remave pollutants, the water qualitfy within the basin itself
will be lowered, thus reducing the appiicability for uses such as water
supply, recreation and zesthetics. In planning the facility the engineer or
ptanner should have a good knowledge of the runoff constituents and an
understanding of the possibla effects on the guality of the stored water.

Cepending upon the impoundment design, downstream water guality may be
improved for the following reasons:

fo—
[

Soil, sediment and other particulate pollutants settle out and are
trapped to a degree.

2y Delayed release of runoff stretches cut the loading to the
receiving stream of runoff-borne sediment, crganic materials,
chemicals and bacteria thus reducing the *first-flush" or shock
lpading effects of stormwater effiuent,

3} To some extent increased infiltration of runcff through the soil
may occur so that the water is cleansed before reaching lakes,
canals, or streams and the augmented groundwater volume Tater helps
to sustain base flow. '

aj Decreased runoff rates reduce stream channel erosicn and subseguent
sediment pollution.

5)  Some amount. of chemical transformation and biological uptake occurs
which helps upgrade runoff quality while the water is detained 1in
the detention pond. This upgrading process can be further enhanced

_ through mecharical aeration -and the use of aquatic plant species
which can assimilate pollutants.

6)  Downstream pollution by litter and debris is reduced to the extent
that such pollutants are trapped within the impoundment area or
pretreatment devices,

The exact level of treatment or pollutast removal which may be obtained from
~each or all of these mechanisms is difficult to predict. The efficiency of
these systems has been shown to vary depending on a number of factors
including the holding time, amount of littoral zone available, and the
focation of tne inlet relative to the outlet of the facility, and the
incorporation of other BMPs into an overall treatment train. Oetention
systems should be integrated with other BMPS such as swales, modified
stormsewer “inlets, etc. to reduce loading to the detention pond, especially
1f it will serve as an aesthetfically pleasing "lakas®,



Stormwater detention impoundments can vary greatly in size and design.

Until recently, the “dry pond" was often used. These structures tmpound
water only during a storm and are designed to completely drain at an
allowable release rate usually equivalent to predevelopment conditigns,
The primary purpcse is to 1imit the peak rate of discharge. The entire
storage volume is discharged within a matter of a few hours following an
event. Consequently, in most instances little if any improvement (0% -
30%) in the guality of the water is likely to occur.

“Wel ponds” have been shown to function better for pallutant removal.
Therefore, the infarmation provided here is primarily associated with this
type of installation. Such facilities are used extensively over much of
south Florida and in low lying areas especially aleng the coast. These
impoundments have a "normal water Tevél® with additicnal capacity above the
control elevation for runoff storage during storms. The structures are
often designed with muitiple uses in mind such as recreation, aesthetics,
ete. Recent studies conducted in Florida as well as information

collected during the National Urban Runoff Program {(US EPA, 1982)
demonstrate that these facilities are capable of providing a high level of

poliutant abatement (80% or greater) for many constituents particularly
nutrients.

Watershed-Wide Planning: The design of urban impounHments should be
coordinated with a watershed-wide plan for managing stormwater runoff.

In a localized situation an individual property owner can, of course,

by his or her actions alone provide effective assistance to the next
owner downstream if no other areas are contributing to that owner's
problems. However, uncontrolled proliferation of impoundments within a
watershed can severely alter natural flow conditions, causing compounded
flow peaks ér increased flow duration which can contribute to downstream
degradation. In addition, upstream impacts due to future.land use changes
should be considered when designing the structure. Land use planning and
requlation may be necessary to preserve the intended function of the
impoundment .

Sediment and Debris: More often than not, detenticn ponds are expected

to serve primarily as sedimentation basins during construction when
erosion rates are particularly high. 1In and of itself this.situation does
not present a problem. Unfortunately, these facilities are often installed
without the benefit of the designer having evaluated the capacity of either
the initial or the final (post-construction) design configuration to
perform this type of function.

In settlability analysis, removal by gravity settling is viewed to occur
when the average velocity of flow through the pond is less than the

settling velocity af the minimum size particles that the designer wishes
to capture. Chemical flocculation, although expensive, can aid in this

" process as heavier sediments overtake and coalesce with the smailer



lighter fractions to form still larger parliculates. Consequently, the
opportunity for settling fine textured collodial material which happen Lo
absorb and carry many gther pollutants 15 projected to be enhanced as the
average velocity decreases and the residence time and depth of Lhe pond
increases.

if a facility is to be used as the principal means to avoid having excessive
levels of turbidity discharged from the site during censtruction, the
engineer should evaluate the pond geometry in conjunction with the rate of
outflow and grain size distribution of the spils. The application of a set
of standards and specifications pertinent for flood control or even post
construction water quality management can not necessarily be depended on to
prevent excessive sediment delivery down stream. Adherence fo typical
predevelopment rate control criteria does not provide assurance that the
average velocity of water moving through the detention basin will nol exceed
the settling velocity of the particulates that must be removed to avoid
excessive levels of turbidity. LUikewise, treatment schemes based on the
contral of small magnitude storms {i.e., one inch or less) as mandated by the
statewide stormwater rule (17-25 F.A.C.) would not be expected to function
properly since the mejor envircnmental damage that is likely to occur due to
erosion and sedimentation would normally be associated with less frequent but
greater magnitude storms (i.e., two inches or more in size). Consequently, a
sizeable portion of major events that contribufe to construction related
problems would bypass the system practically untreated.

If a detention facility is to be used for sediment retention, the major

objective should be to maximize sediment-trapping efficiency. One method of
doing this is to maximize the hydraulic flow length within the basin. Long
basins are generally more efficient than short wide ones, given equal depth.

Hydraulic flow length can be increased by installing a system of baffles
within the basin which causes the flow to meander, allowing more time for
sediment deposition to occur. See TEMPORARY SECIMENT BASIN, (ES BMP 1.26)
fppendix 1.26A, for recommendations pertaining to basins and baffles to
promote improved sedimentation. ‘

Marsh Establishment: Fstablishment of fresh water marshes in ponds can

aid in water quality improvement. Marsh areas create a sink for many
pollutants with a high degree of water treatment or purification possible,
depending upon the runoff detentign time and the availability of wetland
plants and aguatic 1ife which can assimilate pollutants.

Wetland associated piants will establish themselves naturally in a shaliow,
wet pond. It may be beneficial, however, to accelerate marsh establishment
by planting appropriate native vegetation in shatlow areas. Certain wet-
Tand plant species have a greater capacity for pollutant assimilation and
are less maintenance intensive than others. The Center for Wetiands at

the University of Florida, can help in the selection of appropriate species



for the specific site conditions. The Nonpoint Scurce Management Section of
the Oepartment, the tocal FDER district office, or the regional Walker
Management District may also be of assistance. These agencies are good
sources for information concerning private consultants and nurseries that
can also be of assistance in restoration or revegetation of aquatic systems.

Marsh establishment for stormwater treatment is still in the experimental
stages in Florida. However, preliminary indications show thaf such measures
can be appropriate for the following applications:

L) At the perimeter of deep Impoundments to filter direct sheet flow
runoff from the adjacent drainage area.

2)  On shallow sills or shelves separating inline tandem ponds or
forebays to filter runoff before it enters the major impoundment
from tributaries or stormsewer inlets. :

3) At the edge or surrounding the outfiow of detention facilities to
promote assimilation of dissolved pollutants before water exits
the primary impoundment,

Marsh establishment in facilities that also serve as temporary sediment
basins may be difficult during construction due to freguently required
cleanout of accumulated sediment. To continue functioning, marshes will
require periodic sediment removal. Sediment should be removed from the
deepest parts-of the basin where vegetation is sparse. Heavily vegetated
areas should ‘Be disturbed as little as possible. Overhead scooping equip-
ment works w for dredging selected portions of marsh areas.

The presence 6f marshes in established urban areas is perceived by many
people to be undesirable. They are often thought of as mud. holes where
mosquitoes and other finsects breed. Actually, once a marsh becomes fully
established, it can become 2 welcomed addition tc an urban community.

Created fresh water marshes provide miniature wildlife refuges to which
ducks, songbirds, turties, raccoons, fish, and cther wildlife have migrated.
While insect populations are increased, insect predators also increase, often
reducing the problem to a tolerable level.

Fresh water marshes can greatly increase the pollution remaval efficiency of
urban ponds. For this reason, vegetated littoral zones are a necessary part
of any wet detention system. '

Tandem Ponds and Forebays: The multiple-use purpose of certain impoundments
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may be preserved by installing a smaller settling basin directly upstream
of the major basin. The smailer pond would serve to remove a large portion
of the particuiate ffollution and release higher quality water into the
major impoundments. The term “tandem pond" refers to a’settling basin and
acjacent detention or retention basin both resulting from constructed
embankments. A “forebay" is an excavated settling basin at the head of the
primary impoundment. The efficiency of the smaller settling basins can be
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increased through the use of chemical floccultants which causes small
colloidal particles to seftle at a faster vate. See STORMWATER
STORAGE /TREATMENT SYSTEMS (SW BMP 3.09), for more information.

Heavy Metal Contamination: 5Sfudies have sShown Aigh accumulation rates of
Tead, zinc and copper on and near heavily traveled highways and streets.
Therefore, runoff from highways and streets can be expected to carry
significant concentrations of these heavy metals. If a significant portion
of the drainage area into a pond consists of nighways, streets, or parking
areas or other known sources of heavy metal contamination, there 15 a
potential environmental health hazard. [n such cases the multiple use
functions of the pond should be limited and accessibilily shouid be
restricted.

The increased construction of multi-purpose impoundments with controls for
nonpoint source pollution could mean the accumujation of sediment con-
taminated with heavy metals or other toxic materials. This may require
special disposal sites for sediment dredged out of the basins during
maintenance cleaning. However, investigators of sediments removed from
detention ponds to date have found that the poliutants are tightly bound
with only a slight possibility of leaching. To be safe, sediments to be
removed should be analyzed and elutriate tests performed to verify that
the sediment can be safely disposed of by conventional methods.

Design Criteria

In urban or urbanizing areas, failure of an impouncment structure can cause
significant property damage and even loss of life. Such structures shouid
be designed only by professignal engineers who are qualified and experienced
in impoundment design. '

Wherever they exist, local safety standards for impoundment design and
construction should be followed. Where no such criteria exist, widely
recognized design criteria such as those used by the USDA Soil Conservation
Service or U.S. Army Corps of Engineers are recommended. The following are
intended to supplement other acceptable design and safety criteria anly.
They apply to pollution control purposes the adherence to which should not
be construed to satisfy other design cbjectives.

Wet Detention Systems

Presently there are numerous sets of standards which have been promulgated
with tha intent to maximize the treafment (pollutant removal} capacity of
permanently wet detention facilities. Guidelines have been developed by
sevefal of Florida‘'s five water management districts as well as the
Department of Environmenta} Regulation. All are somewhat different.

However, most if not all permitting authorities seem Lo agree that a sizeable
littoral zone should be provided to encourage better assimilation. Planting,
praferably with native aguatic species, is usually recommended. Some gegree



of dimensional criteria pertaining to starage volume , depth, width, feaqth,
and the orientation of the inlet and outiet are also comman. [Designs which
maximize residence time, encourage reaeration, and discourage short
circuiting are principal goals.

The current guidelines established by the Department for wet deteniion
systems follow, along with a list of available plant species that are
encouraged. Ffach is still subject Lo changes. Research into the performance
of these systems and the mechanisms by which they may best function is stil]
in its infancy. Designers are remindad that these reguirements may be

slightly different in areas of the state where stormwater quality permitting

has been delegated to the local Water Management District.

Current Department of Envirgnmental Regulation Criteria for Wet Detention
systems are listed as follows:

a) One inch of runoff storage above the control {(bleed down) elevation
of the permanent pool.

) This volume is to be recovered at a slow rate, No more than one-

half the volume may be discharged in the first sixty hours following
an event,

¢) The volume in the permanent pool must provide for a residence time
of at least fourteen days. This volume may be determined by esti-
mating 3.83% of anncal average runoff. A more empirical approach
sometimes used is calcujated by taking two inches times the imper-
vidiis acreage in the project plus one-half inch times the pervious
acres. The value in cubic feet is determined through muitiplication
tiﬁés the appropriate conversion factor {(i.e., 3630).

d) A littoral shelf should be provided by extending and gently sloping
the sides of the facility (6:1 or flatter) out to a point 2-3 ft.
below the normal water Tevel or control elevation. Facilities that
are planned with sides that are steeper than 4:1 out to a depth of
two feet below the level of the permanent poel must be fenced to

restrict public access for purposes of safety (Ref. 17-25.025(6)
FLALC.) '

e) No more than 70% open water is recommended. The remaining 30%
(i.e., littoral shelf) typically is established with aquatic
vegetation. A layer of muck (6" recommended) may be incorporated
into the Tittoral area to promote establishment of wetland
vegetation. Planting of native aguatic plant species is highly
recommended. Liring the bottom and sides of these facilities with
a tayer of arganic material such as muck appears to be an attractive
aiternative when potential groundwater contzmination problems are
apparent. However, the use of muck that has been transporied to
the facility from areas where cattails or wiilows are predominant
Can cause nusiance weed problems and should be avoided.

f) A maximum depth of 8-10 feet helow the invert of bleed down device
should be planned for the permanent pog!



9) Inlet structures shoyld be designed [y 4

entering the pond.  Baffles are the most commonly used strucfures
for such PUTpOses . Inijets should nat pe located in close proximie
to the outlet ¢q 35 To prevent shory Circuiting.

Tssipate the energy of watap
¥

0} Facilitiaeg that are potential sources for oil ang aredase
contamination must include 3 skimmer or other mechnanisp L0 prevent
these substances from leaving the facility

1) Erosion and sadiment control BMP's must be usad tp retain sediment
0N site during Construction, BMP's must be shown gn the design
plans and the engineer myst provide instructions for proper 0'g M.

S50d all areas above the normal water Jeye] of ponds tg prevent
erosion and sedimentation of plantings,

3} OIF the facilfty is planned ag a4 "real estate" fake to enhance
Property values and promote the aesthetic value of the Tand,
pretreatment ip the form of landscape retention areas or perimetar
swales should be incorporated into the stormwater Management
facility, gf possible, catch basins shouid be located in grassed
areas. By incorporating the "treatment trainv concept into the
over-all collectipn and conveyance system, the engineer can prolong
the Ut1lity of these permanently wet installations and improve their
dppearance, Any amount of runoff waters | regardless how small, that
s filtered gr percelated along its’ Way to the finaj detention area

Can remove oil and grease, metals, and sediment; as well as, reduce
the annual nutrient Toad tg '

eutrophying. A credit against the re
volume may be provided dependi
nfiltrated, 4 notice should be posted warning residents of
potential water borne disease
contact recreatipn Such as swi

Littoral 7one Plantin Criteria: Specific conditions for projects
mvolving wet ponds with vegetated Vittora) L0nes are very similar to
reguiremeénts pertaining tg wellands replacement and restoration. In each
instance, menitoring in the form of

photographic documentation of percentage
survival of plant species and Coverage of naturally occurring or propagated

vegetation ig usually requested, Submittals of this information wiil usually

be on a Quaerterily basis for the first year. The frequency declines tg once
or twice a year during the next two year period.

Most permitting agencies Will ask that the appiicant remove nuisance species
(e.g., cattails) during the establishment period. An 85% Survivorship
guarantee js usuatly required for alj planted species. Annugal replanting
will be required if survival fallg below the 85% Tevel.

Whenever-possiblﬁ, the Department (Fpep

) encourages the use of natiyve
vegetation fgr “aquascaping” around and

within detention pends.  These
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.species reguireg less intensive maintenance and are not as likely Lo become a
nuisance as some of the more notorious introduced varileties that are often used in
Florida for nutrient assimilation and pollution control {e.g. water hyacinth). in
the design of the planting 1t is important to consider the need Ffor future access
to high maintenance areas such as inflow and outflow Structure and sediment sumps .

the following 1list of herbacious plants and trees and shrubs is intended to provide
the reader with some background information pertaining to the various types of
vegetation that may be acquired from nurseries for establishment in and along the
shoreline of wet detention facilities. It is by no means an exhaustive list ang
other species may be used If more suitable. Most of the ptants in the "trees and
shrubs™ category are primarily used for their wildlife enhancement value and for
landscaping landward of in the zone of fluctuating water that is temporarily de-
tained and stored ahove the normal poal elevation. The herbacious species shown
have a wide range of growth habits and preferred environments. The table also pro-

vides an indication of pool and comments regarding other features of interest as
well.

TABLE 6-2

NATIVE PLANT SPECIES SUITABLE
FOR LITTORAL ZONE PLANTINGS AND LANDSCAPING ARQUND DETENTION PONDS

PLANTING
SCIENTIFIC NAME COMMON 'NAME ' [ONE * ° FEATURES

TREES SHRUBS AND PALMS

Acer rubrum Red maple 1-7 Medium sized tree specimen

krown for its' attractive
brilliant red fall color.

Betula nigra River birch 1 Medium sized tree. Known
for its' attractive bark.
Prefers moist soils. Is
often planted in clumps.

Carpinus caroliniana American hornbean 1 Medium sized tree with
"Blue Besch" attractive bark, and
interesting form.

* Planting Zones:
I}y + 0.5 feet or more higher than the normal level of the permanent pool.

2) + 0.5 feet abave to - 1.0 feet below normai nool,
3} - 1.0 feet to - 3.0 feet below the control elevation of the permanent pool .

4) - 3.0 feet to - 5.0 feet below normal water level.



PLANTING
SCIENTIFIC NAME COMMON NAME IONE* FEATURES

Carya aguatica Water hickory -2 Large specimen. tLeaves are
relatively targe. Fall
color {bright yetlow].

Cephalanthus Buttonbush 1-2 Large shrub up to 3m.

occidentalis (9.8 ft) tall with white
flowers resumbling buttens,
Buttonbush has a scrubby
appearance owing to Lhe
dying of ieader shoots
leaving dead stumps.

Clethra alnifolia Sweel pepper bush 2 Highlighter, shrub with
attractive berries.

Crataequs spp. Haw apple 1 Small tree with white
flowers and atiractive red
fruit.

Fraxinus caroiiniana Popash 1-2 Large specimen with

attractive foliage and deep
furrowed bark.

Gordonia lasianthus Loblolly bay 1-2 Medium to large tree. Large
white flowers and attractive
faliage. '

Hypericum spp. St. Johns Wort 2 Highlighter, shrub.

[lex cassine Dahoon holly 1 Small tree or shrub with

prominent red berries and
attractive evergreen
foliage.

[Tex vomitoria Yaupon 1 General landscape shrub with
attractive red berries.

P1licium floridanum Florida anise 1 Shrub with attractive aromatic
foliage and purple flowers.

Liquidambar styraciflua Sweetgum 1-2 Medium to large specimen.
- Attractive unusual shaped foli-
age and good fall color. Not
tolerant of long term inundation

Liriodendron tulipifera Yeliow poplar 1 Large specimen; attractive
"Tuliptree" large showy flowers and unusual
shaped foliage.
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@CIENTIFIC NAME

COMMON NAME

&agnolia virginiana
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@yrica cerifera
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vssa biflora

trya virginiana
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broea palustris

b

b

?ercus laurifoiia
b

o

gercus nigra

b

b

5apidophy1lum hystrix
}

}

b

bal palmetto

)
)
)
b
)

)

Sweet bay

Wax myrtle

Blackgum tupetg

Hop hornbean
“ironwood"

Swamp redbay

Laurel opak

Water opak

Meedle palm

Cabbage palm

l

1-2

PLANTING —
ZONE* FEATURES .

Medium sized tree with
attractive foliage and white
flowers .

Large shrub with attractive
aromatic evergreen foliage.
Bluish green berries in autumn
and winter are eaten by many -
birds, Often used in groups for
generail landscaping and high-
lighting or accent around ponds

Gloisy foliage turning bright
red in autumn., Fruit matures

in the fall; is consumed by many
birds. Flowers are a source for
honey,

STow growing small tree with
fruit clusters resembling -
“beer" hops. Trunk looks 1ike
Sinewy muscle., Nutlets and buds
are eafen by wildlife.

Attractive aromatic glossy ever-
green foliage. Bitter fruit is

eaten by wildlife. Does not do

well in submerged locations.

Large tree with attractive
nearly evergreen foliage.
Acorns eaten by wildlife,

Large deciduous tree with
small fine textured foliage.

" Acorns provide food for

wildiife,

small to medium sized palm with
attractive foliage used for
providing tropical highlights.
Sharp needles along the trunk

Jdead to its' name.

Large palm suited to al)
areas. Attractive tropical
fan shaped foliage.



PLANTING

: SCIENTIFIC NAME COMMON NAME ZONE* FEATURES
Taxodium spp. Cypress -2 Large aquatic deciduous
"Bald" or "Pond" conifer of picturesque form,

Preliminary observation
shows good survival and
rapid growth of either
species when used for storm-
water enhancemenb purposes.

FRESHWATER AQUATIC PLANT SPECIES
(Herbs, Sedges, Grasses and Ferns)

Bacopa carotintana {emon bacopa 2 Crushed leaves and stems
“Water hyssops" ‘ lemon scented. Flowers blue.

Canna flaccida Goldan canrna 2 Very good highlighter. Used
“Canna lity" _at fringe of ponds and lakes.

Large showy yellow flowers.

Cladium jamaicense Saw-grass 1-2 Coarse perennial sedge up to
3m (9.8 ft) tall. Grows
equally well in water or
several feet above water level.
Long narrow and serrated leaf
biades. Provides nesting,
orotection and food (seeds) for
water fowl and other birds.

Coreopsis nudata Tickseed 2 Short-perennial herb with
attractive “daisy shaped”
Javender flowers. Prefers
shallow water or wet soil at
edge of ponds or lakes.

Crinum americanum Swamp 1ily i Good highlighter at pond
fringes. Showy white
fragrant flowers. 5tems
usually less than waist
high.

E S
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PLANTING . T
COMMON NAME LONE* FEATURES
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gﬁyperua odoratus Unbreila sedge 1-2 Good accent plant usually

grown in clumps at edge of
ponds. Areas of fluctuating
water provide good habitat but
umbrella sedge can also survive
in more upland areas. Ifts stems
are usually less than 3 ft. tal]
with a conspicugus umbreila
shaped foliage and brown seed
head.

iodia virginiana Buttonweed 1-2 Wet' soils along the border of
ponds provides a good environ-
ment. Buttonweed is a re-
tatively low growing perennial -
herb. Main branches are usually
less than 8 dm (2.6 ft) long.
Stems branch from the base and
grow along the ground. Small
white flowers are borne between
the junction of the leaves and
stem. Does not prefer submerged
conditions.

P PP PP PP PP DI DD

)ryopteris ludoviciana Southern shield 1-2 - Suited to wet soils in the

@ . o " eatherwood zone of fluctuation abave the

B fern™ permanent-pool of detention
ponds .

@chinoch]oa crusgalli Barnyard grass 1-7 Predominately suited to the
: "wild millet” margins of ponds and Takes. A
common annual with stems up to
1.2 m (3.9 ft.) tall. Seeds are
heavily used by waterfowl and
songbirds.,

cleocharis spp. Spikerushes 2 Suitable for establishing
marshes along the coast.
Slender, dwarf and water spike-
rushes may be submasrged. Gther
varieties grow along the land-
ward edge of ponds. Green leaf-
less stems vary in thickness
from thread to pencil size and
from ankle to shoulder high.
May be grown in clumps or as
cotonies depending on species.
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PLANTING s
SCLENTIFIC NAME COMMON NAME ZONE* FEATURES

friccaulon decangulare Hat pins fi Hat pins are a low growing plant
‘ with slender spikes arising

from the base. The top is
tipped with a small white
“button. Provides a pleasing’
contrast whea mixed into areas
dominated by wetland grasses or
sedge.

Hibiscus spp. Marsh hibiscus 1-2 Normally used for accent at the
periphery of ponds. Stems are
waist high or slightly higher.
Large flowers, 4" to 8" in
diameter, white or pink,
sometimes with a red center.

Hydrocotyle umbellata Water pennywort Z Numerous round partly to deeply
1obed leaves centrally attached
to a stem up to 12 inches in
tength. Grows well on the
surface of the water or as a
ground cover rooted along the
margin of ponds.

Hymenocallis sop. Spider lilies 1-2 Provides good ground cover or
‘ may be used for accent at the
adge of ponds. Showy white
flowers. Best on wel soils.
Average height 3 ft.

Iris Hexagona Anglepod blue flag 2 Prefers wet soils at the fringes
of lakes and ponds. The average
height is about L ft. Used
extensively as highltighters,
planted in groups at the edges
of wetland vegetation due to
it's showy blue flowers.

[ris virginicus Southern Blue Flag 2 prefers similar habitat to the
' Iris “fnglepod® variety. However,
g this species is more upright 1in

its growth habit. The flowers
are larger and borne at the ends
of each stem. Although very
showy, either species of iris
will only flower briefly for
several weeks in spring.
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SCIENTIFIC NAME COMMON NAME LONE™

PLANTING

FEATURES

Nymphaea odorata Fragrant water lily 4

Nymphoides aguatica Floating hearts 2-1

Osmunda cinnamomea Cinnaman fern 2

Osmunda regalis Regal fern fa

Atong with Canna 1ity,
Sagittaria, and Pickerelwsed
this species will produce
Flowers throughout the spring,
summer and fall months. 1t is
the most commonty utilized
water-1tiy for "aguascaping™ 1:
urban imooundments. It has a
sweet scented, white showy
flower. HNymphaea is installed
it ciusters of three to five
plants every 25 feet.

VYery similar to other water
Tilies. A cluster of small
white flowers reaches just out
of the water. Short thick roots
somefimes are found dangiing
from the stalk just under the
Teaf,

Attractive lush foliage these
plants are primarily suijtable

for use in shaded areas internal
to or approaching the periphery
of cypress or other wooded
wetlands:

Simitar in habit to the cinnamor
variety where it is not already
established this species may be
used to add a "rain forest" lik:
appearance to any deeply shadec
area suitable for detzining run
off. Small depressions blended
into a landscape such thal the
facility is over shadowed by
large trees and tall buildings
would represent one of the
primary uses for either species
in respect to stormwater
gnhancement purposes.



PLANTING
SCIENTIFIC NAME COMMON NAME LONE=

FEATURES

Juncus ef Fusus Soft rush 2

Nebumbo lutea American Totus 3-4

Nuphar luteum Spatterdock 3-4

£

Nymphaea mexicana Yellow water lily  3-4

very attractive plant with paie
green hollow stems up fo 4 ft.
tall. Commoniy used in large
clumps scattered along the edge
of ponds or lakes. However, soft
rush is atso used in large con-
centrated groupings in ponds and
covering the bottom of wet
swales. The seeds are utilized
by waterfowl. Does not die back
in winter making this plant a
good choice in shallows between
the outlet/control structure and
the open pond area.

This plant is an attractive
large leafed rooted aquatic.
The leaves are circular, up to
60 cm. (24 inches) across. The
American lotus has very showy
large yellow flowers. Dried
seed pods are often used in
flower arrangements. Similar to
other “water-1ilies", this
species is planted along the
outside of the littoral zone in
groups speaced about 25 feet
apart.

This "water-1ily" has large oval
or heart shaped leaves up to 40
cm (16 inches) long and 25 cm
{10 inches) wide. Its flowers
are small yellow and spherical
shaped giving the appearance of
a "bud" that hasn't completely
operned. The roctstock provides
spawning habitat for black
crappie ‘and shellcrackers in
many of Floridas' artificial
lakes and ponds.

Similar in form and use as the
other water lilies discussed
previously. However, this
species is distinguished by its
attractive bright yellow
Flowers.
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FEATURES

@ Panicum hemitomon

Peltandra virginica
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0l ygonum spp,. -}
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Bontederia cordata

4

Matdencane

Green arum
“Arvow-arum®

Smartweed

Pickerelweed

This grass has narrow stems
usually between .5 and 1.0m
(L.b - 3.3 fto) tall. It may
be grown in relatively dry
$011s or with the bases in a
foot or two of water.
Maidencane will form dense
colonies in wet areas and in
the shallows of ponds. This
species supplies valuable
cover and Spawning habitat
arocund tts roots. Its
aggressive growth habit tends
to overshadow its valuable
characteristics.

This perennial herb has arrow
shaped leaves up to waist-high.
The blades vary in size up to a
foot wide and one and a half
feet Tong.

Smartweed is an annual or
perennial herb with creeping
stems that run along the
ground. Most types have small
narrow lance shaped leaves.

At the end of the stems are
spikes of small pink and white
flowers. The seeds are heavily
used by birds, waterfow! and
smail mammals.

Pickerelweed forms the core

of most littoral zone
enhancement efforts in Florida
relative to wet stormwater
detention ponds. Tt has
attractive, dark. green lance
shaped leaves. Each stem
produces a spike of numerous
viclet blue flowers that is
guite showy.



PLANTING N
SCIENTIFIC NAME COMMON NAME Z0NE® CEATURES

Sagittarta fancifolia Arrownead 3 Along with pickerelweed the
“arrowheads" form the rcore of
the mid-zone in most littaral
snelf establishment efforts.
Lancifolia has attractive narrow
elliptical lance shaped leaves
up to 2 ft. in length and 4
inches wide. It has smail white
flowers., [s not considered an
important wildlife food source.

Sagittaria latifolia Broadieaf arrowhead 3 . This type of arrowhead is
attractive with deepiy lobed and
arrow shaped Teaves. They may
be up to a foot long and
slightiy less wide. The species
also has small white flowers
extending above the leaves.
Valued as a wildlife food source.

Scirpus californicus Giant bulrush 2-3 Giant bulrush has biunt tri-
angular stems up to 3m (3.8 fi.)
tati. This sedge was introduced
from California and s relative-
ly common in Florida. Tt .is
simitar in habit to "soft stem
Bulrush® but of larger stature.

Scirpus validus Soft stem bulrush  2-3 The stems are cylindrical and
‘ may attain heights of 2.5m (8.2

ft.). leaves are absent in bul-
rushes, Affractive brown spike-
lets are borne at the ends of
the stem. The seads are eaten by
waterfowl and many marsh and
songbirds. Soft stem bulrush
will grow in mud or up to
several feet of water.

Spartina bakeri Sand cordgrass 1-2 Thi§ grass grows in stoul rather

large dense clumps up to several
“ feet in diameter, It is_qguite

suitable as an accent plant at
the fringes of detention ponds

in coastal areas. Cordgrass has
long narrow wire like leaves.
It's growth habit presents a
thick fine textured broom like
appearance. When flowering the
plant has a reddish tinge at the

periphery.
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Nlursery sources are recommgnded by the Department wherever possible. Small
(Z2-4 inch) containers are encouraged to avoid transporting large amounts of
potling soil to the pond. White roots and active basal budding indicate a
healthy stock. Small pots seem to 2acourage active roof growth when'
finally unconfined.

Most "aguascaping® specialists prefer tgo have someone on stte during the
construction phase to ensure that the littoral shelf is lacated and graded
properly. Krowing exactly where the normal water level aof the facility
will reside after construction is absolutaly essential to the success of
this element of the system.

Bank erosion is often a significant problem during the initial stages of
development. Stabilization with sod down to the nermal pool and preventing
undue sediment deposition is required for the planting to survive. There
1S no cheap way out. Costs typically run in the neighborhood of $2,000 -
$10,000/acre.  Therefore, it is important to do everything possible to
ensure immediate success for both water quatity and the sake of the

client.

storage Volume and Release Rate: Jesign of the sterage volume and

release rate of an impoundment depends upon the purpase for which the
structure is built. Typical urban purposes which raquire different design
strategies include flood control, stream channel erosion contrel, and
consumptive uses {i.e., water supply, fire protecticn, irrigation, etc.).
The purpose of pollution removal also requires a different design strategy.
The following are some examples of typical design criteria for different
impoundment” purposes.,

Flood -Control: The design criteria for this purpose depends

upon the level of flooding to be controlled. Usually, a locality will
specify that stormwater runoff from a developing drainage area must
be controlled so that the post-development peak runoff rate does not
exceed the pre-development rate for a specific design storm. In Some
Tocalities a ten year design storm is specified to protect ‘downstream
drainage structures. Other localities require protection from iarger
storms and specify that a fifty year or one hundred year storm must

be detained and released at a reduced rate.

Stream Channel Erosian Control: In Florida, the criteria used to
evaluate a stormwater discharge facility for this purposa is usually
tied to the erosion potential of the area sails. The velocity,
associated with the peak rate of discharge expected from the design
event (25 year/24 to 72-hour duration, typical) is compared te the
maximum permissible rate (ft/sec), given the textural class of the
substrate attd a bare channel.  Such information has been published by
the Soil Conservation Service (USDA, S.C.S., 1974. pg. 4.18). Unless
the local or regional permitting authority has established a lower set
of limits, the maximum velocity allowed may be expected to range from
1.5 ft/sec for sands and sandy loam, to 2.0 ft/sec for sandy clay loam,
and up to 2.5 ft/sec for clay.




Nonpoint Scurce Pollution Control: The primary design strategy
for this purpose 15 to maximize the deleniion time of captured runcff.
{t is believed that basin drawdeown fimes in excess of 60 Lo 120 hours

will result in significant pollutani vemoval. However, Lhe required
storage volume is usually tied to tne capture of the first, most
pollutant taden, portion of a sterm {i.e., the initial one inch of
runpfft ).

Flow Routing: A stormwater detention basin acts as a constriction 1In

the stream or conveyance system. A portion of the flow backs up and is
temporarily stored. The procedure used to determine the volume of wafer
which will be held behind the detention structure during a design rafafall

Cevent is known as flow or flood routing. [n order to properly size a

detention basin, a flow routing procedure must be used to determine the
storage volume for a range of design storms given the maximum allowable
release rate which is deemed to be necessary torsatisfy the objective or
objectives faor which the structure is being designed.

Most flow routing procedures involve a trial and error process. The
storage volume or outfflow rate is varied depending on the desired depth, or
space, and any aumber of other limitations. The basic premise is that the
volume of runoff entering the detention basin minus the amount of water
leaving over a given interval of time is equal to the reguired volume of
storage. Consequently, flow routing can be extremely time consuming when
done manually.

Rather than present a lengthy in-depth explanation or an over-simplified
version of the subject of floed routing in this handbook, the reader is
referred to the Soil Conservation Service, (SCS) National Engineering
Handbook Section 4, Chapter 17. That reference provides a good explanation
of Flood routing for calculating detention storage volumes. The 5C5 TR-20
and DAMS 2 computer programs provide accurate methods of analysis. The
Stormwater Management and Design Aid (SMADA) program developed for the
Department by the University of Central Florida is alsc available on
diskettes for use with IBM personal computers. These are just a few of the
acceptable routing models racognized by regulatory authorities around the
state,

Manual Method: A simpler, but less accurate method of estimating

detention storage volume is the “Manual Method" outlined in 5C5 Technical
Release No. 55, Chapter 6. It involves the use of a single graph which was
developed based upon average storage and routing effects of many
structures,

The primary advantage of this method 1s its simplicity and compatibility
with SCS runoff calculation procedures described in Chapter 5 of this
manual. It is particularly suited for small detention basin design,

and estimating the required size of basins during the project planning
phase.

A common applicatign of the design procedure for the Manual Method 1§



presented here, however, its use is subject to the foliowing timitations-
L) The drainage area must be less than 2000 acres,

2) Failure of the structure must not result in loss of life or major
property damage.

the procedure should not be used to perform final design if an
errer in storage of 25% cannof be tolerated. The SC5 design aid
15 biased te prevent undersizing of outfliow devices, but it may
significantly overestimate the required storage capacity. More
detailed hydrograph development and routing will often pay for
itseif through reduced construction costs,

The following design procedure will only determine the yequired sterage
volume of the basin. The design of an appropriate discharge structure,
which will maintain the allowable release rate at the design storage
elevation, should also be done by a qualified enginecer.

In Flgrida the discharge control structure for a detention pond intended to
satisfy both water quantity and water quality cbjectives would be 4 two
stage device. In most instances the first stage is -requiated by a small
orifice (usually round) that is designed to provide intended storage for
treatment of the first inch of runoff from the contributing area. The
water is released at a very slow rate. The required storage volume (Vs1)
in cubic feet. is determined by simply multiplying the drainage area (A) in

acres times 6Qe inch of runoff (R) times the appropriate conversion factor
(3630), v ’

During the deésign process for flood routing the volume is viewed as static
since its rate of release is so relatively siow. Moreover, this volume of
storage is normally required in addition to that established for peak
discharge control, Many Tocal governments.or water management disiricts
responsible for flood control have determined that a sizeable portign of
this storage could be taken up and therefgre be rendered unavailable by
smaller magnitude storms that fmay occur nearly daily during the period of
the year when larger events approaching the design conditions for peak
discharge control have the highest probability of occurring.  Consequently,
the most common application of these procedures is a two fold process.  The
storage volume for water quality control (Vsl) is first determined. Part
two involves an estimate of the additional storage volume (Vs2?) which must
be provided to meet peak discharge Timitations. The SCS manual method of

flow routing described in TR-S5S may be used for these purposes subject to
the previcusiy discussed Timitations,

(8]

-DESIGN PROCEDURE

Step 1 - Determine the storage volume (Vsl) to satisfy water quality
control objectives,



Input Requirements and Procedures

The most frequent application is to estimate storage volume (vsl) for
situations where the drainage or contributory areae 15 equal to the project
area. The required inputs are the drainage area (A) in acres and the required
“runoff* depth (R) to be stored as specified by the appropriate regulatory
agency. This depth may range from a minimum of 0.5 inch to 1 1ach or more
depending on Jjurisdiction. The value Vsl in cubic feet is calculated as
follows:

Vsl = A& (ac) x R (in.) % 3830 (conversion factor acre inches te
cubic feet)

Exampie:

A 75-acre medium to high density residential development is planned to
discharge through a single outlet into an existing drainage canal designed for
present land use conditions. No off-site drainage will be delivered by the
project’s conveyance system. How much storage (Vsl) will be reguired above
the seasonal high water table elevation (10 ft NVGD) to meet the state's water
quality treatment criteria? Assume that the preject is required to provide
for the first inch of runoff (R) stored above the level of the permanent pool.
What is the invert elevation of the facility so as not to lower the existing
water table? What s it's average size (square feet) assuming the depth of
storage 1s limitad to one foot?

The storage equation 1is:
¥sl = AR (3630)
where:

Katershed Area (75 acres)
Runoff Treatment Depth Criteria (1 inch specified;

= I=
It n

Vsl = (75) (1) (3630) = 272,250 cu.ft.

The facility's size may be determined since the maximum depth of the detained
water is specified. Use the following equation:

a = ¥sl/d
where:
a2 = average size of detention pond (sguare feet)
Esl = storage volume (272,250 cu.ft.)

(o
1§

depth of storage (1 fif. specified)
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therefore:

a = 272,250 Fre or 6.25 agres

The invert elevation of the discharge control structure orifice must be set
ecual Lo or above the seasanal high water table elevation tg avoid changing
the existing conditions as specified. Therefore, the bottom of the bleed

down orifice should te no iower than 10 feet NYGD as stated by the
information given.

Step 2 - Determine the size of the device needed to 1imif the rate of
drawdown for the first stage to satisfy state or tocal criteria,

Input Requirements and Procedures

In Florida, the most commonly used means of metering the first stage of
detention facilities ig accomplished by cutting or drilling ore or more
smalt round openings (i.e., orifices) at the appropriate elevation along the
barrel of a riser pipe, through a wair, or through the face of a concrete
box drop inlet spiliway. The required nputs for esttmating the size of the
orifice required is average depth of storage or head {h) effecting the
orifice during the drawdown paricd considered and the ‘desired reiease rate.

The storage volume Vsl and the minimum drawdown time are usually required to
determine;the allowabie rate of release.

The orifidé equation is modified to solve for A (area of orifice) as
follows:

Q0 = cda(2gh)l/?

A =0 :

Cai29h51/2
where:

Q = rate of dischargg (cfs)

A =orifice area (ft?)

g = gravitational constant (32,2 ft/secz)

f = depth of water above the Tlow line (center) of
crifice (ft) '

Cd =

= orifice coefficient (usually assumed = _6)



By setting “po 2qual to the average depth between fuo stages and ca!ru]atimg
the average rate gf drawdown during the interval, the designer can Calculatp
Ehe orifice aréa required. Tha average rate of discharge is determined by
dividing the volume of storage dvatlable between the intervais of elevation
0y the time period of concern in seconds Using the eXisting state
guidelines fqr these systems would stipulate that the device must Timit
outflow to ng Mare than .5 Vsl over the fipret 60 hours. This translates ¢q
4 value of 2. 315 1079 ys1 trs a6 the controlling rate of discharge .

The entire sotution fgor the previguys example is shown be low.

Example:

Given the 75 acre residentiga] project mentigned previousiy, what ts the
orifice areg required tg limit drawdown tq Ghz2-half the storage volume over
a Sixty (60) hour period? Recall that the storage required tg meef watep
quality criteria {i.e., Vsl) s equal tp 272,250 cubic feet., Ajsg recall
that the depth of Storage was specified tgo pe one foot.

= Q
Cd(2ghyi72

Substitute the foilowing vaiues in the equaticgn:

Cd = 5

A = orifice Cross sectign areg (ftz)
9= 32.2 ft/sac?

0 = 272,250 £t3 (2.315x1076) = g3 crg
h = 1.0 ft + .5 rt

= .75 ft

(NOTE):  This i< the average depth of storage during

the drawdown period where 0ne-half the storage volume is
pPresumed to bpe recovered. )

Therefore-

As 63 cfs/i6 [(2)(30 0 fi/sec?) (.75 £ryq1/2

ar;
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To determine the diameter af a circul

ar orifice rearrange the equation for
the area of a circle and sol

ve for D (diameter) as follows:
Eq. for area of a circle: A = I3 QE

4
Rearrange and solve for [

D = (4417172

Substituting A = 15 sq.ft. from above,

ﬂ} = [4(.15)/3.14161-° = 44 ft.J

Use a 95 inch diameter orifice

Step 3 - Use Figure 6-5 to estimate Vs, storage volume for peak -discharge
control,

Input requirements and procedures

Figure 6-5 may be used to estimate storage volume (Vs) required or
peak outfiow discharge (qo). The most freguent application is to

estimate Vs, for which the required inputs are runoff volume (V,.),
0y, and peak inflow discharge {g;). To estimate 0y, the

required inputs are Vr, Vs, and q; .

Estimating ﬁs

To estimate the storage volume required, use the following procedure:

a) Determine Qy- Many factors may dictate the selection of peak outflow
discharge. "The most common is to 1Timit downstream discharges to a

desired level, such as predeveiopment discharge. Ancther factor may be
that the outflow device has already been selected.

b) Estimate q; by procedures outiined in chapters 4 or 5 of TR-55, Second
Editicn published by 5CS, June 1986. Do not use peak discharges
developed by any other procedure. When using the Tabular Hydrograph

method to estimate q;j for a subarea, only use peak discharge
associated with Ty = 0,

o) Compute d,/0; and determine Vo /Y. from Figure 6-5.



APPROXIHMATE DETENTION BASIN ROUTING FOR RAINFALL TYPES I, IA,

FIGURE 6-5
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d) Q {in inches) is determined when computing g. in step b above.
However it must be converted to the uniis in which V_ is to be

expressed - most likely, acre-feet or cubic feet. To canvert Q to v,
expressed in acre-foet:

V. = .083 Q{A)

where:
V = runoff volume (acre-feet),
6 = runoff {in),
A = drainage aresa {ac.) and '
-083 = conversion factor from acre-inches to acre-feet.

e) Use the results of steps ¢ and d to compute V. :

where V. = storage volume required (acre-feet).

The stage in the detention basin corresponding to V. for stage 1 plus
stage Z must be equal to the stage used to generate q,.

Example

Going back sfo the situation mentioned eariler, recall that a 75-acre
developmentiis being planned that discharges into an existing channel designed
for present conditions. Assume the watershed is in the type I storm
distributien region. Suppose that the present channel capacity, 180 cfs, was
established by computing discharge for the Z5-year-frequency storm by the
Graphical Peak Discharge method (Chapter 4 SCS, 210 VI - TR-55, Second
bdition, Jure 1986.) Further presume that the developed-condition peak
discharge (qi) computed by the same method is 360 cfs, and runoff (Q) is 3.4 ~
inches., Since outflow must be held to 180 cfs, a detention basin having the
maximum outfliow discharge (Qy ) will be built at the watershed outlet.

How much sforage (V_) will be required to meet the maximum outflow discharge
(Q,) of 180 cfs, and what wili be the approximate dimensions of a
rectangular weir outflow structure? Figure 6-6 snhows how SCS TR-55 worksheet
ba 1s used to estimate required storage (Vo stage 2 = 5.9 acre-feet) and
maximum stage (Eqay = 12.0 feet).



FIGURE 6-6

Worksheet: Detention basin storage above permanent pool,
peak outflow discharge {q ) kaown

Project Coastal Flalwonds Estates By JC Date 2/3/88

Location Canal County, Florida By tHL  Date 2/

Circle ong: Fresent | Developed 2 - stage structure

[T 1 ] n 1

flevation i =

(ft} MSL L~

11 LA

10 ]

0O 5 10 15

1. Data: . 6. 'XE .......
Orainage area ....... A= 75 ac. NA 0.28

V
Rainfall distribution (Use 9 with figure 6-5)
type (I, la, 11, TII}) = 1T a;
Ist 2nd
stage | stage 7. Runoff, Q ....a0 NA 3.4
{From worksheet 2
TR-55)
2. Frequency ...... yr HA 25
8. Runoff volume, (_7
N ) ro,...ac-ft i NA 2l.1
3. Peak inflow dis- (Y. = QA 0.083)
charge, Q] ... cfs NA 360 2/ 3/
From worksheei 4 or 5b .
9 Individual stor—’
4. Peak putfiow dis- age volume, 6.25 5.9
crarge. I, ... cfs .7 180
§. Compute %o ... .. 10, Total storace {
qi NA 0.50 volume, V¢ ec.ft | 6.25]12.15
“ 11 Maximum Stzie,
£ [11.0 | 11.95%
(?sém plot) T

1/ 2-- stagz g, includes isl stage g

—_ -~ D .O-
2/ fomputed in the Sisp 2 Example

\f' -
5

3/ Ve = VL ()

After UID3 Spil Concervetion Service Worksheel oz,
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. Stage. Consequent}y,,the.designer must first com
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The rectangular weir was chosen f
outlets can meet the gutf]
references, along with
more guidance on var

or 1ts simplicity; however | several types of
oW device proportion requirement.  Most hydraulic
considerable research data that are available, provide
fations of gutlet devices than can be summarized herao,

Am pcutlet device should he proporiioned to meet specific objectives. A weir

15 suitable here because of the igw head. The weir crest alevation is 11.0
feot .

Figure 6-6 also shows how 5CS TR-55 worksheet fa may be slightly modified and
used to record the storage volume (V_) of 6.25 acre-ft and elevatign

(EMAX-y oF 11.0 ft. MSL for the firs stage of the control structure.

The invert or crest elevation of the second stage weir to be used for peak
discharge control corresponds to the maximum storage elevation (11.0 ft. MSL)

for the first stage device. Recall that these values were determined in the
example for "Step-2* of this analysis.

The datum of the stage one control device is the center or flow line of the
five-inch diameter circihlar orifice.” Consequently, the invert or ultimate
control elevation of the structure would be slightly (i.e., 2.5 inches) below
the mean high groundwater elevation (10.0 ft. MSL). If this small deviation
cannot be tolerated, the designer may still use the procedure to estahlish the
minimum orifice required. Setting the invert elevation at datum when the
structure is instalied would not present a problem. While stage one would not
optimize the allowable bleed down capacity, the structure would remain in
compliance with state criteria since the end result would be a reduction in
the actual rate of discharge and a concurrent increase in drawdown time.

The second §£age s proportioned to discharge the correct amount at 12.0 ft.
(Figure 6-6, step 11). However, the maximum allowable rate of discharge for
the second stage equals the total discharge minus discharge through the first

pute the discharge through

the first stage for elevation 12.0 ft. using the orifice equation.

Q = Cgh (2gn)1/2

where:

Bischarge (cfs)

Orifice Cross-Secticnal Area (ft2)

g = Gravitational Constant (32.2 ft/sec?)
h = Head over Orifice (fr.)

Cq = Orifice Discharge Coefficient

(.6 usually presumed)

Im O

o

&




h and A are determined as follows:

h = - Flowline Clev. of Orifice

3
12% - 100 = 2.0 ft.

1]

Since A was established equal to 0.15 sq.ft. during the "Step 2° analysis,
the equation may be solved for

Q= .6 (.15) (2x 32.2 x 2)°°
1.0 cfs

[{ T

As may be seen, in this instance the contribution associated the maximum
allowable discharge (180 cfs) specified on the.worksheet for the second stage
device (Figure 6-6, step 4). In this instance the first stage can be ignored
and the required weir crest length (Lw) for the second stage may be
determined as though the control structure was 3 single stage device.

= 12.15 acre-ft (Figure 6-6, step 10) and the
) is approximately 12.0

Using the total storage V
elevation-storage curve, %he maximum stage (E

max
ft. d

The rectangular weir equation is

_ 1.5
0y = 3.2 LWHw

where:

9, = peak eutf1ow discharge (cfs),

L, = weir crest length (ft, and

HW = head aver weir crest {(ft). "
H, and g, are computed as follows:

H, = E - weir crest elevation

a0 110 - 1o e

Since g, is known to be 180 cfs, solving the weir equation for
Ly y1e183;

—
I

w - 3.2 Hel.5

180 = 56 ft.
3.7 (103175

1]

In summary, the outiet structure is a rectanqular weir with crest length of
56 ft, H, = 1.0 ft, and Gy = 180 cfs corresponding to a V, = 12.15
acre~ft. of which 6.25 acre-ft. is associated with the stage one water

quality criteria.
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"It the width of the contro] structure (weir) exceeds either the physical
capacity of the site oar the owners pocket-book the designer may wish io
increase the depth of storage (H) associated with stage one. [n this
example, an increase in the depth of the first stage to 1.5 ft. or elevation
LI.5 MSL and a corresponding increase in H, to slightly less than 3.0 ft.
{Emax = 13.0 ft. MSL) would result in a sizeable reduction in crest

length'Lw = 30.6 ft. However the designer should be aware that

fluctuations in the design depth of stage one exceeding one foot can make the
selegtion of plantings difficult and drastically influence the possibility of
success in the establishment of a viable Tittoral zone. Recent reports seem
fo support the findings that nuisance species such as cattails and willows
will out compete the preferred native aguatic species in these situations.

Pollutant Removal Parameters

There are several parameters that Will determine the' pollutant removal
efficiency of a wet pond. These parameters include the pond gesmetry, wet
pond depth, the area ratio, and the volume ratio. These parameters are
discussed in detail in the following sections.

Pond Geometry

Most experts agree that the pond geometry has a strong influence on how
effectively the permanent pool volume is used to remove poliutants, In some
cases, there are areas of the pond that are ineffective in providing any
pollutant control. This occurs in dead storage areas where inflow is
bypassed without mixing. Figure 6-7 shows severa] examples of reservoir
shapes which have large dead storage volumes and are to be avoided.

. To avoid déad storage areas where mixing and settling of inflow pollutants do

not occur, the length to width ratio should be no Tess than 3:1. In
addition, a wedge shaped reservoir with the inlet located at the narrow end
Will maximize inflow mixing. If dead storage areas of flow are unavoidable
based on topographic conditions, the effective length of flow can be
increased by adding diversion barriers in the pond. These barriers may be
created by a small island, a peninsula, or some sort of baffie.

Wet Pond Depth

Selecting the wet pond depth is dependent on the intended use of the pond.
[f the pond is to be a multiple purpose facility, the depth of the permanent

pool will vary to provide water quality enhancement, wildlife benefits, and
recreational uses.



Figure 6-7
EXAMPLES OF DEAD STORAGE AREAS IN WET PONDS
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A shallow marsh habitat or wetlands environment can be created by a wet pool
depth ranging from 1/2 to 2 feet. The shallow depth will allow emergent
aquatic vegetation to be established which is very beneficial in removing
nutrieats and other attached pollutants from the water column. A shallow
marsh area also provides an excellent environment for wildVife (Godfrey,
1985).

€lorida Game and Freshwater Fish Commission has specified that optimum fish
production will normaily be achieved given a 6 to 8 feet deep pool over at

Teast 1/3 of the surface area. A minimum surface area of 1/4 acre is also

recommended for pond management purposes by Some agencies such as the Soil

Conservation Service. '

With respect to water quality enhancement, a pond containing areas of both
shallow depths (less than 2 feet) and deep depths (greater than 3 feet) may
be the most beneficial. The emergent aquatic vegetation in the shallow areas
will reduce nuturient loads into the pond which will prevent excessive alqae
growth. The deeper areas of the pond will provide pollutant removal Dy
gravity settling during and after storm events.

Wet ponds should generally be limited to a maximum depth of 8-10 feet.

Ponds that are deeper are envisioned to present a greater possibilily for
contributing toward potential groundwater contamination. Likewise, the
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creation of anaercbic conditions gver large areas of the lake botfom is alsg
seen as more likely under these circumstances . Consequently, the
sclubtization of pollutants {e.g., metals and phosphorus) normally bound in
the sediment and their release to Lhe gverlying water column is perceived tp

be prabable by many regulatory agencies tncluding the Department of
Environmental Regulation.

Area and Volume Parameters of Wet Ponds

fhere are two 1mportant area and volume parameters that effect the pollutant
removal efficiency of wet ponds. These parameters are the area ratio
(A/Ac), and the volume ratio (VB/VR).

fhe area ratio (A/A_} is determined by dividing the drainage area (A} by
the wet pool surface area (AJ). For an example, an area ratio of 40
represents a 2 acre basin surface area sarving an

80 acre drainage area.

Adherance to state guidelines that were discussed pertaining to the temporary
storage and stow release of the first 1 inch of runoff will result in an areg
ratio of 18 or Tower provided the depth of stage cne is limited to no more
than 18 inches. A basin surface area with 3 percentage of the contributing
catchment area of 5 or more will maximize pollutant removal for most standard
parameters including solids, traffic related metals, and nutrients (EPA,
1987). An area ratio of 18 or lower translates to a value of 5 percent or
more in terms of the EPA criteria. Consequently, it may be concluded that

the state critaria indirectly result in a maximization of design in this
particular respect,

The volume ratic {(VB/VR) is equal to the wet pool volume (VB) divided by the
mean runoff volume (VRY. The mean runoff volume (VYR) can be estimated by
multiplying the mean rainfall depth times the ratignal runoff coefficient
{C}), the drainage area of the basin, and the appropriate conversion factor.

In regard to (VB), for purposes of maximizing the assimilation of .potlutants

in wet ponds, particularly nutrients, the following statements were offered
to the Department (COM, 1985):

“Since the major biological mechaniscms {e.g., algal uptake) for pollutant
removal in a wet detention basin are essentially lake eutrophication
processes, eutrophication modeling theory can be used tg adequately size the
permanent pool" ... A residence time of 2 weeks is considered to be the
minimum duration that ensures adequate opportunity for algal growth."

#y

T



The consultant goes on Lo state:

“A design residence fime of about 2 weeks i$ in the same order
of magnitude as the residence times achieved by several of the
welt pond BMPs monitored under the FPA NURP Study ... As may be
seen, these recommended permanent pool storage volumes are
equivalent to approximately 2.0 inches per impervious acre plus
0.5 inches per pervious acre."

In the consultants opinion, based on field experience, adherence to this
simple to apply empirical approach will result in a detention basin wet ponl
volume (VB) sufficient to ensure that a hydraulic residence time approaching
¢ weeks s achieved. The facility would also be expected to perform well
from a water quality perspective. Consequently, it may be concluded that
the basin volume to runoff volume ratio (VB/VR) determined by estimating VR
and VB as discussed above is appropriate. However, it may be seen that the
proper ratic will be highly variabie. 1ts' value will depend on the average
rainfall per event per region, the runoff coefficient, and the amount
impervious area.

A siightly more rigorous approach to confirm that the appropriata basin
volume to runoff volume is achieved, incorporates the average interval
between storms into the previous assessment. In this procedure, VR 1is
calculated as before. The value of YR is then multipiied times fourteen
(14} days and divided by the average interval (days) between events to
determine the volume of the basin permanent pocl (VB).

For example, consider a 75-acre project, as discussed before, with an
associated coefficient of runoff (C=.4), located in Tallahassee where the
mean storm volume (P) is .65 inches. Rainfall statistics recorded at the
airport show that the average interval between events equals 86 hours or 3.5
days. The appropriate basin volume {VB) in acre feet is determined as
follows:

VB (Ac.Ft.) = [YR(A) (14 days)/(Days interval between events)] x

CF (.083)
where:
VR = Coeffficient of runoff (C) x mean storm volume (P) inches.
Watershed area (acres)
CF = Conversion factor ac-in. to ac.ft. {.083)

i

The eguation can be solved, assuming that the watershed area {(A) is
equivalent to the project area (75 acres) given the values of (C) and (P)
that were specified above and an interval of 3.5 days.
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VB (Ac-Ft_) = 083 (.4) (.65) (75) (14/3.6)
= 6.3 AC.FL,

The mean runoff volume VR would equal:

VR
VR

CF (C) (P) (A} or
083 (.4) (.85) (75)
1.6 Ac.FEL.

1l

Therefore the appropriate volume ratio in this example is VB/VR =
6.3/1.6 = 3.9,

Planning and Design Considerations

Emergency Spillway: In Florida designers often fail to provide for the
occurence of catastrophic events. These oversights are not advisable. In any
circumstance where damage to downStream property or public safety is
Jjecpardized impoundmeni structures should be provided with emergency spiliways
which, as a minimum, can pass runoff from the one hundred year frequency storm
without damage to the impoundment structure,

Discharge Structures: Discharge control devices may, be either single-stage
multi-stage devices. They should be designed such that the permissible release
rate 15 not exceeded at the highest water level. The control structure should
be adequately designed to prevent failure and resultant property damage and
loss of life, Due consideration should be given to preventing the plugging of
the d1scharge structure by debris. High intensity Tanduse arcas with
significant percentages of impervious surfaces should include provisions to
prevent hydrpcarbons (¢il and grease) from exiting the discharge facility.

The out]et'b% the discharge device shall be protected from scouring. Riprap,

plunge pools, energy dissipators or other acceptable means should be used for
this purpose.

Sediment:. Probable quantities of sediment from the drainage area should be
estimated for the expected 1ife of the pond.taking into consideration future
development trends. The structure should include capacity for sediment storage
and provisions Tor periocdic sediment remcval if necessary.

Shaoreline Protection: The shoreline of large impoundments should be

adequately protected from 1ittoral currents or wave action which can cause
shoreline ercsion.

Draining: Provisions should be made for completely draining wet ponds to

aliow periodic cleaning, inspection and maintenance. Drain facilities may be
an integral part of the flow control structure or a separate structure.
However, these features invite misuse. Permitting authorities have begun to
require that gate valves for this purpose be locked. Xeys are supplied only in
the appropriate circumstances. '

Multi-Purpose Ponds: Permanent ponds designed for multiple use should meet
the specific reguirements of the uses intended in addition to the stormwater
management requirements stated herein.




Safety: Ponds which are readily accessiole to populated areas Should
incorporate ail possible safety precautions. Steep side slopes at the
perimeter should be avoided or fenced and dangerous outlet facilities shou
be protected by enclosure. Warning signs for deep water and potential healin
risks associated with body contact recreation should be used whergover

appropriate.

Aesthetics: A storage facility is an integral part of the environment

and therefore should Serve a5 an aesthetic improvement to the area if
possible. Use of good landscaping principles is encouraged. The planting
and preservation of desirable trees and other vegetation should he an
integral part of the storage facility design.

Construction Specifications

Widely acceptable construction standards and specifications such as those
developed by the USDA - Spil Conservation Service or the U.S. Army Corps of
Engineers for embankment ponds and reservoirs should be followed to build the
Impoundment. Attention to details of construction and adherence to speci-
fications are as important as adequate investigations and safe design. A safe
design can be ruined by poor construction.

Chapter 17 of the SCS Engineering Field Manua]l provides guidance on cons-
truction methods for the various elements of a pond or reservair, Specifi-
cations for the work should conform to methods and procedures for installing
earthwork, concrete, reinforcing steel, pipe, watergates, metaiwork, woodwork
and masonry, that are appiicable to the site and the purpose of the
structure, :

. Maintenance

Maintenance is of primary importance if urban tmpoundments are to continue to
function as originally designed. A local government, a designated group such
as a homecwners ! association, or some individual must accept the responsi-
bility for maintaining the structures and the impoundment area. A specific
maintenance plan should be formulated outlining the schedule and scope of
maintenance operations.

Debris removal in detention basins can be achieyed through the use of trash
racks or other screening devices,

Maintenance of sediment and debris basins is extremely important. Plans
should include provisions for sediment removal when a certain storage
elevation is reached. Debris should be removed from the basin following
each stgrm,

Uesign with maintenance in mind. Good maintenance will be crucial to
successful use of the impoundment. Hence provisions to facilitate maintenance



operations must be built into the pragect when it is installed. Maintenance
must be a basic consideration in design and in determination of First Cost,

A permanent easement at least fifteen feet in width shoutd be provided around
the perimeter of an impoundment to allow for maintenance and to provide a
buffer from encroachment. The casefent should be measured from the max imum

elevation of the storage pool. An easement also must be provided for access
Lo the impoundment location.

The following are some items which shouid be considered in formutating a
maintenance plan:

sediment:  Sediment deposition should be continually monitored in the

basin. The maintenance plan should specify a specific point or elevation at
which the sediment should be removed. Owners, cperators, and maintenance
authorities should be aware that significaent concentraticns of heavy metals
(e.g., lead, zinc., and cadmium) as well as some organics such as pesticide,
may be expected to accumulate at the bottom of these treatment facilities.
Testing of sediment (Ep Toxicity) especially near points of inflow should be
conducted to determine the leaching potential and level of accumulation of

hazardous material before dispesal via tandspreading or filling is
prescribed, '

Inlets: Pipe inlets should be inspected after each major storm, andg
accumulated debris and sediment should be removed each year,

Qutiets: ‘During each year of operation pipe outlets should he inspected
after each storm to determine whether outflow is causing erpsion. Wherever
such erosion is detected, effective measures should be taken fo stabilize and
protect’ the affected area. These precautions are particularly important
during the immediate post construction phase of the project. '

Vegetation: Trees and shrubs should. be kept off of dam_and._emergency.

Spillway areas.. Should these plants die from disease; Tighting or other

tédsés;“their{Wargg‘and decaying root system can seriously reduce the.
stability of an embankment. . Vegetation should be maintained for critical area
stabilization ‘as specifiad in vegetative practices contained in this

handbogk . . '

Insects: Precautions should be taken to minimize the production of
fast-breeding insects in and around the ponded area. Possible control
measures include controlling the growth of grass at shorelines, varying the
water depth every few days, and stocking the pond with larvae-eating fish.

Safety Inspections: A1l permanent impoundments should be inspected
periodically by a qualified professional engineer to insure that they remain
structurally sound and mechanically efficient. An annual safety inspection is
ecommended where the potential for downstream damage and loss of life due to

tmpoundment failure ic high., A1l structures should be inspected following
major storms as well.
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Appendix C

Communications
Spragues Cove

Stormwater Remediation Project



MEMO

TO: John Rockwell, Buzzards’ Bay Project
RBernie Taber, U. 5. Soil Conservation Service

FROM: Ray k. Pickles, Executive Secretary -'.\)\{
RE: Sprague’s Cove project

DATE: January 11, 1995

At a regularly scheduled meeting held January 10th, the Marion Board of
Selectmen accepted your recommendations and has appointed Ms. Christina
Brokaw to serve as project manager on the Sprague’s Cove project. It is our
understanding that she will serve at an intern position to the Buzzards” Bay
Project while performing these duties. We look forward to meeting her.

If you need any additional information, piease do not hesitate to contact me.

& REP /hac

£y




TOWN OF MARIO
2 SPRING STRFLT
MARION. MASSACHUSETTS 02738

TO: Community [Leaders
FROM: Dennis Luttrell
Chairman

Maron Conservation Commission
DATE February 3, 1994

RE: Sprague’s Cove Project

The Town of Marion ia conjunction with the Buzzards Bay Project, the U.S. Fish and Wildlife
Service, Coaimon for Buzzards Bay and the Buzzards Bay Action Committee, have embarked
on a prcuect to improve the water quality of Sprague’s Cove. It is hoped, that as a result of the
project, that the area currently closed to the harvesting of shellfish, may once again be available

_to town reSIdents for clamming. This area is adjacent to Silver Shell Beach and the project will

also serve to protect the water at the beach.
One component of the project is to stencil the catch basin openings of the storm drains with a
pictuze of a fish with the words “DON'T DUMP! DRAINS TO BAY". This aspect will i later be

expanded for all of the town’s storm drains.

Other Towns will be participating in similar stenciling projects, in fact, it has already begun in
New Bedlord with Governor William Weld painting the first drain.

We hope that your organization would like to participate in this commu nity project 1o protect our
town’s natural resources.

For further information please call me at 748-3600. Thanks!



Marion Board of Health
Minutes
September 28,1993

Members Present: Davis Gallison, M.D . Chairman
tlizabeth Dunn, Vice-Chairperson
Albin BR. Johnson Hl, Clerk

Others Present: Karen Walega, Regional Sanitarian, M. P. H.
Sherman Briggs, 1132 Point Read
Raymond P. Curan Jr., 21 Spring Street
Bernadette Taber, Buzzards Bay Project
Joseph Costa, Buzzards Bay Project Manager
Dorothy Coykendell, 59 Lewis Street
Dorothy Drolett, 72 Main Street, PO 264
Gregory Koss, 32 Beach Street
Ray Pickles, Executive Secretary
Lori Schaefer, Selectman
_ Lisa Roderick, The Sentinel Reporter

Hod Kenney, Conservation Commission
Helene Craver, Board of Selectman Secretary
Marilyn . Winters, 106 Main Street
Beverly Wareham, 27 Beach Street
Albert Winters, Selectman
Shelby Tripp, 1010 Point Road
James S. Dougall, Board of Selectmen Chairman
Kenneth J. Souza, The Wanderer Reporter
Dan Durand, Standard Times Reporter
Sarah Mlquelle 9 Shellheap Road
Claude Miquelle, 9 Shellheap Road’
Margaret McKim, 20 Front Street
Clark Streeter, 31 Beach Street
Ruth C. Streeter, 31 Beach Sireet
(Cavid Anderson, 88 Converse Road

ee Craver, 71 Old Knoll Road
Dennis Lutirell, Conservation Commission

1. Commencement. The Meeting began at 7:00 P.M.

2. Minutes. The Minutes of the September 14 Meeting were approved as
wiiiten; motion - Vice-Chairperson Dunn, second - Clerk Johnson, unanimous -
Cha:{man Gallison.

3. Schedule Change. The Meeting of October 12 was changed toc October 19

‘due to the October 12 Town Meeting; moticn - Chair Gallison, second - Cierk

Johnson, unanimous - Vice-Chair Dunn.

4. Intern. The draft intern job description was introduced by Dr. Gallison and
distributed to members for review. :

5. Late Meetmgs A memo from the Board of Selectmen concerning meetings

‘going past 10:00 PM was noted.



6. Tobacco. Regiona! Sanitarian Walega. distributed several Massachusetts
town regulations concerning tobacco/smoking by-laws. Chairman Gallison staled
that he would fike to ban cigarette machines in Marion before the calendar year
ends. Members agreed to discuss further at next meeting.

/7. Correspondence. Members reviewed other incoming mail.

8. Bill. The Board approved the Bill to MPG for the advertisemen! of the Hearing
that was being conducted this evening; motion - Clerk Johnson; second -
Chairman Gallison: unanimous - Vice-Chair Dunn.

9. Healthy Hints. Chair Gallison reported that he called the Sentinel to have an
entry concerning lead screening advise for parents with small children. Vice-
Chair Dunn stated that she has only seen one of the Board of Health *hints"
published thus far. It was noted that the paper said they would publish them on a
space available basis.

10.-Recess. The regular meeting was recessed at 07:30 to hear the Town of
Marion variance request. The regular meeting reconvened at 09:10 BM.

11. Adjournment. The regular meeting was adjoum'ed immediately following the
variance hearing - at 09:13 PM. : -

12. THE NEXT TWO MEETINGS ARC OCTOBER 19 (UPSTAIRS
CONFERENCE ROOM) AND OCTOBER 26 (MAIN CONFERENCE HOOM).

Respectiully submitted,

ALBIN JOHNSLON 11
Clerk

1 Attachment
Variance Hearing Minutes

MA

#
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Marion Board of Health
Minutes
September 28, 1993

Varance Hearing

Town of Marion _ Marion Sanitary Code 6.30.1
South End of Front Street Marion Sanitary Code 6.30.2
Silvershell Beach P16, LS5 and 86, P17, L 30

Sprague's Cove Stormwater Remediation Project

Members Present: D. Gallison, E. Dunn, A. Johnson

Cthers Present: K. Walega, S. Briggs, R. Curan, B. Taber, J. Costa,
D. Coykendell, D. Drolett, G. Koss: R. Pickles, L. Schasfer,
L. Roderick. H. Kenney, H. Craver, M. Winters, B. Wareham,
A. Winters, C. Strester, R. Streeter, D. Anderson, L. Craver,
D. Luttrell

At 07:-30 PM, The Hearing began with the reading of the public notice énd the
July 28 variance application by Chairman Gallison.

Clerk d@hnson then read abutter Shelley 1. Keith's letter dated September 15,
1993, = :

_Buzzards Bay Project Manager, Dr. Joseph Costa stated that the system was

designed to treat the drainage and pofiution problems of Spragues Cove. He
also stated that changes are proposed in order (o comphment the natural plant
environment and to not'impair the fish environment. He noted that a fence would
be installed around the pool to ensure the safety of the ehildren. Dr. Costa said
that they would be diverting the flow of the tidal pipe/ditch for stormwater
drainage. Dr. Costa said that no sewerage ran into that pipe; he stated that the
coliform count is not high when there is no rain and that is a clear indication to
that fact.

Chair Galiison said that he could smell sewerage from that area and thought that
it came from the pipe.

Once again, Dr_ Costa said that there was no waste waler draining into the pipe.
He said that sewerage does not have an odor and that the coliform count does
not indicate fecal coliform in the water.

Executive Secretary Pickles, spokesparson for the Town, stated that eventually

all towns will be forced by regulation to do exactly what this prOJeCt sels out to do.
He said that this was an ideal “"demonstraticn project”. It is considefed a
demonstration project, nol because it is the first of its kind, but that it is-a-
conglomerate effort on the part of several different government agencies. Mr.
Pickies said that the Town is requesting two variances - one to construct the
basin in a velocity zone and the other to waive the deep hole test.



Chairman Gallison noted that Silvershell Beach was tested weekly throughout the
summer and that the coliform count was consistently below twenty - with the
exception of one week. The Chairman stated that if the count s found 10 be over
200 the beach is ciosed. He thanked the efforts of those involved with the
testing.

Mr. Ray Pickles also stated that the Town would be requesting from the
Conservation Commission that an amendment to the order of conditions be
issued to allow for maintenance dredging. Mr. Pickles stated that the dredging
has not been conpducted for the past ten years due to orders from the
Conservation Commission.

Buzzards Bay Project Specialist Bernie Taber, on loan from the Soil Conservation
Service, stated that she concurred with Dr. Costa and Mr. Pickles that the project
was a worthy one. She also said that the work thus far was substantial and that
the work to be done s also substantial. She was unable o provide a cost
~estimate. :

Dr. Costa said that the dredging would have to be done every five 1o ten years.

Selectman Lori Schaefer stated that there was a large {drainage} problem in the
Spragues Cove area, but that the Town is trying to deat with it as naturally as
possible.  She said that the benefits of the people and the wildlife were the
Town's main concern. She said she was in favor of the request.

Ms. Tabor said that the shallow marsh would harbor a variety of plants -
specifically salt to{erant vegetation. :

Abutter Koss said that he did not see how a treatment plant with a 15 day cycle
would benefit the property owners.

Abuﬁ‘er Miquelle said that he was dismayed because the state had notified him
prior to the Town notifying him. He said he first heard of the project through a
Conservation Commission Meeting about one year ago and has heard nothing
since. He stated that originally the plan was to have the whole area a
reconstructed wetland. Since that time - a year ago - the area to be changed has
been reduced. He suggested that the proposat be altered to be half the original
proposed area. Mr. Miquelle said that another concern he had was that he
thought the standing water would promote mosquito breeding. He said that the
mosquitoes would probably not be healthy for the summer residents.  Another
concerp stated by Mr. Miquelle was that a lot of the run-off comes from Front
Street - and also Cove and Beach. He said that a lot of poliution comes from
other areas. He said he did not feel the project would solve the problem. He
asked that figures concerning the pollution on Front/Cove/Beach Streets be .
provided the area residents. He said that the key question was whether or not
the project would actually solve the problem. He said that there is already a lot of
standing water on Beach Street. He gave the board a picture. He said that
“environmental factors have not been discussed. He said he would like to see a
projected plan. He said that the preliminary engineers over designed the whoie
project. He said again that he would like to see some data. He said that it
"seems that the project may be detrimental, not an improvement”. He said that



he thought the project may be "worthless™ and that there may be other ways of
solving the problem.

Soil Conservation Engineer Ray Curan said that the stream would not dry up and
that there will be a valve to adjust and maintain the flow.

Abutter Miquelle said that a storm surge should obliterate every plant and some
soil along the area. He also said that fecal material would be spread through out
the area.

Abutters McKim and Streeter agreed with the fecal material spreading about the
area.

Lngineer Curan stated that the cost of the project was $75,000 to $100.000 and
was funded by grants. He also noted that if the cost ekceeds the grant amounts,
that the town must vote their approval/disapproval of the money.

Or. Costa assured the abutters that the salt tolerant marshes tend not to get
wiped out when they are submerged as in the case of a surge.

He also said that the coliform count would decrease with this proposal.

Dr. Gallison asked how many residents had basement sump pumps. -He said
that the fown was built on a swamp and that the purmnps are often necessary. Dr.
Gallisonialso said that 30% of the town is sewered and the abutters are part of
this 30%: ' ' S -0

Abutter 6{a_r,k,8treet_er said that Beach Street floods after ;e\:/“epy,r-qirj-__‘H‘ca;argfg_q it
the quality of life would not be better improved if all the sewerage was purnp‘ed up
to a leeching field. ‘ o L

Chairman Gallison explained that the quality of the water will be improved under .
this proposal. He said that the project is involved with stormwater - not
wastewater. He said the pumping of the stormwater into a leeching field does riot
improve the health of residents. o : ' '

Abutter Miquelie said that the generat thrust {of the abutters} is not so much that
the project will treat the run off. He said that people have used the beach
without this project for years. He asked what would happen if the project does
not work. He said that he was concerned with flooding, property values, and
odors. He said that there is odor that comes from the ditch. He said that there is

mare to this than pollution control.

Engineer Curan said that the town was limited as to land area or they would have
used more area to solve the problems.

Abutter Koss said he felt the project was too big and that a smaller size wolild be
better. ‘

Dr. Gallison said that this project does not hinder the abutters, but improves the
health of the immediate abutters.




Dr. Costa sald that the coliform count will be reduced. He explained that
reducing the coliform count will open ug shell fishing and keep the beach open.

Abutter Drolett was concerned about how deep the water would get once it rains.
She said she was concerned how long it would remain after the rain.

Ms. Taber said that this project will probably not address those that have flooding
water problems in that area.

Mr. Pickles, speaking as an abutter, said that 2 home on 32 Beach Street has
made matters worse. When the home was criginally built, abutters were told that
Beach Street drainage would not be affected. Mr. Pickies said that is not true.
Since the house, the standing water increases when it rains.

Ms. Taber reiterated that this project would probably not have any impact on
already standing water problems on Beach Street.

Front Street drainage problems were briefly mentioned. Dr. Gallison said that
there was definitely a problem on Front Street.

Again Ms. Taber said that this proposal would have no impact on the flooding of
Front Street. '

She alse said that the tidal ditch should flow better once it is cleaned, as they
have proposed. :
Abutter Koss once again brought u;:i the issue of size. He said that the town
needs to consider reducing the project by 50%.

- Engineer Curan said that the town has already reduced the project by 16.000
square feet. He noted that the project is designed to treat the water from 64
acres of land. ‘

Dr. Costa said it was not possible to accomplish the job with half the fand:

Abutter Miqueﬂe asked if cutside engineers Were contacted for comment.
Regional Sanitarian Walega stated that the town does not just have anybody off
the street working on this. She said that she was quite confident that this was a
good plan. She said the plan was reviewed by Defeo and Waite and also DEP.
Clerk Johnson said that this variance hearing concerns . some very technical
Marion Sanitary Code issues and that the board may have to consider the Code,
as presently written, at a later date. He said he felt the request to be a valid one.

Abutter Anderson asked if the decision made concerning this request would set a
precedant.

The Chairman told him “No-.



Conservation Commission Representative Lutirell said that he concurred with

Clerk Johnson and he recommended that the board approve the request for g
variance.

BB BB BB

Vice-Chair Dunn noted that the issue was not justto open the shellfish beds.

g 4

The Hearing was closed at 09:10 PM.

{No decisions were made at ihis hearing. The requeast W[” be further discussed at
the next regular meeting.)
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Buzzards Bay Project

September 23, 1993

Dear Abbutter to the Spragues Cove Stormwater Remediation Project:

Asyou are aware, the Town of Marion and The Buzzards Bay Project have proposed to install a
constructed wetland adjacent to Spragues Cove. The constructed wetland is designed to reduce
nonpoint source pollution associated with stormwater runoff from Front Street. Currently, the
pollution from the road runoff directly impacts the use of Sifvershe}l Beach and the shellfish resource
© of Spragues Cove. According to the Division of Marine Fisheries Sanitary Survey, this road runeff is
the major contributor of fecal coliform bacteria to the Cove resulting in shellfish closuzes.

This stormwater remedidtion project began in 1990 when the towsn of Marion submitted a mini-grant
proposal to the Buzzards Bay Project. The town requested financial and technical assistance from the
3BP to remediate the stormwater discharge located at the end of Front Street. The town’s primary
concern was the impact of elevated coliform levels to both Silvershell Beach and Spragues Cove.

- The Marion Department of Public Works also“expressed-a concern about' drainage-in: the area:
Throughout most of the year, the Front Street discharge is submerged thereby reducing its
effectiveness for carrying stormwater. '

Due to limited finances, the Buzzards Bay Project was unable to provide the necessary the funds for
this project. The Buzzards Bay Project did, however, feel the proposal had merit and wanted to see it
proceed forward. The Project submitted a reqguest to the Soil Conservation Service (SCS) for some
planning and technical assistance. SCS put together an interdisciplinary team (including an engineer,
geologist, biologist, soil scientist, and soil conservationist) to work with BBP and town
representatives on identifying and selecting alternatives. Assistance was also provided by an.SCS
wetlands specialist, US Fish and Wildlife Service, MA. Fish and Wildlife, and MA Department of
Environmental Protection-Division of Wetlands. ‘

G

In 1991, the Project and the town of Marion jointly applied for and received funding from the
Departmental of Environmental Protection 319 Nonpoiat Source program to reduce nonpoint source
pollution from the Front Street stormdrain system. The funding is designated to divert the “first
flush” of stormwater runoff into a constructed wetland system. Pollutants depesited on impervious
surfaces (roads, driveways, patios) throughout the watershed are carried into receiving waters during
the initial flush of runoff. This first flush, therefore, contains the highest pollution levels during a
rain event. :



The proposed project site s located oq town-owaed land. This land was once a salt marsh. The
marsh was filled during the 1950°s with dredge material from Sippican Harbor Prior (o the (il
placement, the szlt marsh probably acted as a natural fittering mechanism for the road runoflf. The {1
placement disrupted the drainage pattems in the area and created instead a direct discharge for the

- road runoff (the ditch) into the cove. Sediment deposited within the stormdrain system and the ditch
plus a backflow of water from the ditch into the stormdrain has reduced the capacity of the
stormdrain systern. During rain events, runoff that should nomally flow into the stormdrain sysiem
instead flows across Silvershel] parking lot and into the beach,

The wetland system consists of 3 sediment basin, a shallow marsh, a deep pool, and a stone-lined
waterway. The sediment basin is desigred to provide a collection area for sediments plus provide an
open outlet for the existing stormdrain system. The sediments will have to be cleaned out of the
basin - usually once every five (o ten years. The shallow marsh contributes the physical and '
biological processes recessary to treat and remove the pollutants associated with the stormwater. The
deep pool is an additional cleansing mechanism plus it provides a fish habitat for MOSquito control.
The final treatment mechanism is the stone-lined waterway which provides aeration prior to the
discharge back into the ditch. To deter access trom the Silvershell beach, a fence will be installed
between the wetland and the parking lot. The town may wish to expand the fencing to include the
area along side the ditch.

This project is a result of a cooperative effort from several state, local, and federal agencies including
the Burzards Bay Project, Soil Conservation Service, Buzzards Bay Action Committee, Marion
Conservation Commission, US Fish and Wildlife Service, and MA. Division of Fish and Wildlife.
Funding to consiroct. this project has been provided not only by DEP ($25,000) under Section 319
Nonpoint Source Pollution competitive grant program (discussed above) but also US Fish and

C Wildiife ($10,0:60) under their Partnerships for America Program.

The Buzzards Bay Project has become aware that some of the abutting landowners to Spragues Cove
have some concerns pettaining to the proposed stormwater remediation project. Hopefully, this letter
and the enclosed materials wiil clarify further the goals and objectives that the Buzzards Bay Project
and the town wish to accomplish with the constructed wetland. '

The Buzzards Bay Project is committed to resolve any envirenmental or health concemns raised in
relation 1o this project, Other concerns, such as beach access, tandscaping, etc. should be brought to
the attention of the Selectman. If we can be of any more assistance, please do not hesitate to call.

z ' - Sincerely,
w p @Af
eplt E Cos.ia, Ph.DD.

Project Dircctor

cc: Board of Seleciman
Board of Health
Ray Pickles
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MARION RECREATION DEPARTMENT
MARION TOWN HOUSE
2 SPRING STREET
HARION, MASSACHUSETTS (02738

August 15, 1993

Board of Selectmen

Harion Town House

2 Spring Street

HMarion, Massachusetts 02738

Dear Madam'ana'centlemen:

At the recent recrearicnscommittee meeting held on.August 11, 1383, there
was a lengthy discussion of the Spragues Cove Nonpoint Source Pollution
Mitigatiorn Project proposed For the Silvershell Beach area.

The committee is in favor of this project in principle. The members of the
recreation committee voted unanimously to vurge the Buzzards Bay FProject and
the Board of Selectmen to relocate the proposed #l drainage pdol. If this
simple request could be accomplished all town residents could continue fo

‘enjoy Silvershell Beach.

Regpectfully submitted,

.
Jonathan E. \MDickerson

Chairman
Recreation Committee
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United States Soit 451 West Strect
Department of Conservation Amherst, MA 01002

Agrculture Service Tel. (413) 253-4367

April 17, 1992

Mr. Robert 5. Scheirer

U. S. Fish and Wildlife Service
22 Bridge Street

Concord, NH 03301

Dear Bob:

Enclosed is the planning information for the stormwater management
project in Maricn. We are planning to rehabilitate the filled
marsh by utilizing a constructed wetland to treat the runoff. This
will improve the water quality before entering Sprague’s Cove,
reduce the affects on the shellfish beds, and improve w1ld11fe
hakitat. We will be preparing a prellmlnary design for the
constructed wetland.

Thanks for attending the team meeting on March 16 and 17. You
provided;valuable information on the project with cooperation
between Several agencles. We look forward te further assistance on
nd implementing this project.

If yqu-hé%e any -questions or need additional information, feel free
to contact me or Bernie Taber in Marion.

Sincerely,

Dennis A. Verdi
Civil Engineer

Enclosures

[
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Commonwealth of Massachuserts

Wayne F MacCallum, Director
14 May 199z NHESP File No. 97184
Richard Fike
Soil Conservatlion Service
451 West Street
Amherst, MA  (100Z

Re: constructed wetland 5
Harion, MA

Dear Hr. Fike:

Thank vou Tor contacting the Natural Heritage and Endangered Spscies trodram
regarding rare species and scologically significant natural Communlties in the
vicinity of the constructed wetland as described in your letter ¢t & March

199C.

A%t this time, we are not aware of any rare and endangered specles orv
ecologically significant natural communities within the vicinity of the
oroposed pProject.

Please note that this determinaticn is based on the wmost recent infermaticon
available in the Natural Heritage database., which is constantly. being.expands
and updated through ongoing research and inventory. Should nevw rare species
information become available, this determination may be reconsidered. This
evaluation does not consider the potential impacts t¢ inland fisheries. To
receive such an evaluation ceontact Fichard Keller, Field Headguarters,
Division of Fisheries and Wildlife, Route 133, Westborough. MA 01581

Please contact Jayv Copeland. Environmental Reviewer, irf vou have any
gquestions.

Eeviewer

%&Z, T 1 T T it 2 e Aanoered Srecies Prooram



TOWN OF MARION
-2 SPRING STREET
MARION, MASSACHUSET TS 02738

March 24, 1592

Ms. Judith McDonough

State Histore Preservation Officer
Mass. Historical Commission

80 Boylston Street

Boston, Mass. 02116

Dear Ms. McDonough:

The Town of Marion, with Section 315 grant assistance from the Environmental
Protection Agency and technical assistance from the U.S. D. A. Soil Conservation 5ervice, is
undertaking the reclamation of a wetland, which will involve excavation in the areas shown
on the énclosed map. We understand that, since this work involves federal assistance, your
office must be contacted for a determination of the existence of cultural resources:

The proposed project will involve the removal of dredged fill that was dumped in
this tidal wetland some thirty years ago. in addition, excavation below the old wetland:
surface will take place to depths of approximately four feet. '

: At present, the site is an open spoil area with sparse vegetation.” A basketball court
stands at the north end of the project area. The enclosed map shows the area. The site has been.
walked many times by SCS employees. No obvious indicators of cultural resources have been
found to date. Actual construction is anticipated in the Fall of this year.

Thank you for your anticipated cooperation in this matter. Should you have any
questions, | may be reached al (508) 748-3550.

o
s L4
7
' = T _—

Ray E. Pickles
Exgcutive Secretary

/hac

Enclosure
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Appendix D

| Marion Sanitary Code - Section VI

Marion Board of Health




THE MARION SANITARY CODE
The Protéction of‘Pubncfggd Environmental Health

1990 CONFORMED DRAFT

The Conformed Draft represents a consolidation of the current Marion
sanitary Code with draft regulations vet to be adopted and potential regulations
- yel to be considered for review by the Board of Health. The purpose of the
Consolidated Draft is to allow the Board of Health and' the public to view current
and potential regulations in a coherent manner in order to evaluate both as to their
value and potential effectiveness.

Theccurrent Marion Sanitary Code regufations are printed in Chicago
type face and hauve the dates of adoption and reuistons, if any, in parentheses
followingeach major requlation (mm/dd/yy; Reu:mm/dd/yy). The current
regulation number will be shown in parenthesis if it differs from the number
shown in the conformed draft.

Draft reguiations that have been through preliminary review and are ready
for Board of Health consideration and the publi¢ hearing process are printed in Hews
Tork type face with a '&” shown in front of the regufation number Where
applicable the cource of the draft regulation is indicated in brackets {}

Prefiminary draft regulations thai are net ready for the Public
Hearing process and which require further Goard of Health study are shown
in Mocacn type face with a *?7° in front of the regulation number, Uhere
appl icabieﬂ the source of the draft regulation is shown in brackets {.... %,

B

MARION BOARD OF HEALTH
' 2 Spring Street
Marion, Mass. 02733
{508} 748-250



1959, et seq., the Board of Healih may permit (he placing part of a
dueliing s septic system on ancther fat, or the placing efements of

2 nore tham one septic system on the same lot,
ay |f more than ene leaching area are to be placed on Lhe same ol
all leaching erea perimster set-back dislances applicable Lo septic
-systems are to be increased by S0%. '
i} Vhe Goard of Health will grant no variance to these setback

reguirenents. ,
b) Hfny propozafl to olace mare than cne septic system leaching area
an one lat under H5C S5.20.1 may be required by the Board of Health
to submit an Ervirormental Health lmpact Report (EHIR) if any
partion of the lot falls within an RE Zone as depicted on the FEIR

maps of Herion., {f the combined fiow of the feaching oreas is
greater than two thousond gallens (2,000} per day an EHIR will be
required.

e) fny propesal to place more than cne septic systen leaching orea
an ane lot will include o maointenance pian fer the lot and the
leaching areas which includes appropriate mechanisas to gquarantee

its lmplementot ion.

d) (wnership of and responsihility far maintenance of each [eaching
are shall be accepted on the deed of the dwelling which it serves
unless atherwise approved by the Board of Health,

e} Roy lot of land sefecied to be the site of more than one septic
systen leaching area under the prouvisiens of HSC 5.60.1 shail not be
beii {1 upon, but shall serve as o site for the feoching areas o iy,
The lot sitze must accommodale reserve areas.

£} Qunership of, and responsibility for the maintencnce of the lot
within which the leaching fields lie shalt be appert ioned by percent
shares equal te each dwelling’'s percent contribution to total design
capacity discharge unless otherwise approved by the Faard of Health,
g} Ne porticen of o lot used to site more than one 2eptic system
leachking area shall be in o UE ZJone.

f)  The Baard of Hecitl shail require a percolation rate of ol lgss
than one (1) inch in four (4) minutes, or more than ome (1} inch in
twenty (20) minutes for any feaching area instabled under nst
S.60.1.

g) Each dwelling shall have a separale septic tank which 13 sizad
in confeemity with the Marion Santtary Cede.

h) Al cther applicable provisions of the lorien Sonitary Lode
cshall opply to any application made under HSC S.60.1

P W W N TP W W W TP W W W W W W WP WP WD PR PP W

SECTICN VI: Storm Water Drainage




6_10: No direct discharge of unireated storm water run-off from imperuious
surfaces including, but not limited to, roadways, parking iots, driveurays, and
roofs to o wetland or watercourse will be germitted. (12/6/88)

6.20: Subdivision drainage plans will be designed to allow ne greater
quantity of storm water to be transferred oul of the subdiviston than was

transferred out prior to the construetion of any drainage system. (3/13/90]

6.30: Detention and infiltration basins shall be constructed (o allow a

Cminimum of {woe feet of naturally occurring pervious material between the

bottom of the basin and the prabable tevel of maximum high groundusater
etevation, as determined in.confermity with The Marion Santtary Code. (See

COMSE 4 10.3) e (3/13/90]
6.30.1: Deep hole tests must be dug within thé location of the proposed
hasin, : (3/13/90)

. 6.30.2: Detention and infiltration basins may net be focated within the Ut
Zone as depicted on the FEMA National Flood Insurance Program maps of
the Town of Marion, dated 2/17/88, as amended. (3/13/90}
6.30.3- In the case of a repair to, or an emergency expansion gf an
existing drainage system, the Marion Beacd of Health may grant a variance
atlowing the calculation of probablie maximum high groundwater.(3/13/90)

6.40: Wet ponds (refention basing) may not be constructed writhout @ permit
fram the Board of Health. : (3/13/90}
640717 Design, construction and maintenance pragram criteria of wet

ponds shall be in conformity with the ,uiielines articulated in Controlling
yrban Runoff, (3/13/90]

' SECTION VII- Marine Sanitary Regulations

77.10:  The foltowing portions of the Coastal waters of the Tawn of
farion are Ho Oizcharge Jones:

ay Aucout Coue, Horth of o {ine fram Centerboard Shoals Lo
Hyes Ledge.
) Sippican Harbor, Horth of a lias frowm Gird fsland Beltl E

Centertoord Shoals to Hyes Ledge. :
c)., Mings Loue & Hesweantic River, Horth of o tiee frow the Bird
lsland Bell to Little Bird istand,

?.18: finy owner of & boal, or person in charge afa boat, moared in Marion
waters, docked at a marina fer more than fourieen {14} days, or passing
through Marion waters, shall mainfain that beat's sanitary waste disposal
system (MSD), if itis fitled with such a system, so that seurage isact
discharged into Marion waters. (12/6/88; Rew. 3/13/90]
27.10.1:  fAnyg vessel which is to be permitted fo mooe io Marian Hatiors
Ly the fMarion Harbormoster must houe itz TS0 inspected by o certified
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Lroenp wet land system bouore, aDrrind

BVENTS - Phe inspection must noiindie 7o IR SEITEIGE S

11 inlet and outlet plpes, suraoiarsg,
Level spreaders (gabions) .

Low flow dikes.

[

All Ffill and excavated slopes.

Py

Plant viabllity.

L

1f any damage to the above items is noted, replace and/or repalr te
meet the original design specifications. ' :

other maintenance items:

1. Maintain fence or other barrier between parking lot and wetland
system. '
2. Mow detention basin on the same schedule as surrounding

recreational area.

3.. Remove accumulated sedlment from sedlment basin, storm drains
and detentlon areas.

4. Keep deep pool stocked with indigenous fis crayfish and
freshwater clams/mussels. Control algae and mosquitoes as much
as possible with biological control.

£y



