
Ipswich Watershed  

Resource Assessment 
DEP Project 2013-05/604 

Prepared by:  

METROPOLITAN AREA PLANNING COUNCIL  

AND CONECO ENGINEERS AND SCIENTISTS 

Prepared for: 
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF RESOURCE PROTECTION AND 

 

US ENVIRONMENTAL PROTECTION AGENCY, REGION 1 

 

MASSASCHUSETTS EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 
Matthew A. Beaton, Secretary 

 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Martin Suuberg, Commissioner 

 

BUREAU OF RESOURCE PROTECTION 
Douglas Fine, Assistant Commissioner 

 

DIVISION OF MUNICIPAL SERVICES 
Steven J. McCurdy, Director 

 

June 30, 2016 

 



1 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 

 

 

  



1 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 

Acknowledgements 

 

 

Ipswich Stormwater Working Group 

Wayne Castonguay, Ipswich River Watershed Association, Executive Director 
David Stanley, Ipswich Conservation Commission 
Glenn Gibbs, Ipswich Town Planner 
Rick Clarke, Ipswich DPW Director 
Frank Ventimiglia, Ipswich DPW Director of Field Operations 

Town Administrator 

Robin Crosbie 

 

MAPC Staff 

Martin Pillsbury, MAPC Environmental Program Director 
Sam Cleaves, AICP, Principal Planner & Project Manager 
Eliza Wallace, GIS Analyst 
 

Engineering Consultant 

Kevin McHugh, P.E., Coneco Engineers and Scientists, Inc. 
  

 

DEP Project 2013-05/604  

 
Funding provided by a Mass DEP 604B grant, the Town of Ipswich, and the  
Metropolitan Area Planning Council 
 
This project has been financed partially with Federal Funds from the Environmental Protection Agency 
(EPA) to the Massachusetts Department of Environmental Protection (the Department) under Section 
604(b) of the Clean Water Act. The contents do not necessarily reflect the view and policies of EPA or of 
the Department, nor does the mention of trade names or commercial products constitute endorsement of 
or recommendation for use. 

 

 

  



2 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 

 

  



3 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

Table of Contents 

1 .0 Executive Summary…………………………………………………………………………….……5 

2 .0 Background………………………………………………………………………………………….....9 

3. 0 Project Methodology…………………………………………………………………………………11 

3.1 Storm Drainage Assessment and Mapping…………………………………………11 
3.2 Watershed Characterization………………………………………………….….……..11 
3.3 Water Quality…………………………………………………………………………………22 
3.4 Identification of Potential Sites…………………………………………………………23 
3.5 Potential BMP Site Ranking System………………………………………….………23 
3.6 Selected Site BMP Descriptions………………………………………………………..28 
3.7 Potential BMP Site Field Reconnaissance………………………………………….30 

4. 0 Description of Proposed Best Management Practices…………………………….…….35 

4.1 Bioretention Systems……………………………………………………………………...36 
4.2 Constructed Wetlands…………………………………………………………………….37 
4.3 Water Quality Swales………………………………………………………………………39 
4.4 Underground Sand Filter………………………………………………………………..41 
4.5 Proprietary Water Quality Devices……………………………………………….…..41 

4.6 Porous Pavement and Pavers……………………………………………………………43 

5.0  Conclusion………………………………………………………………………………………….45 

6.0 Funding Sources………………………………………………………………………….……….51 

7.0 Appendices…………………………………………………………………………….……………53 

Appendix A: Priority BMP Site Diagrams 
Appendix B: Priority BMP Site Photos 

Appendix C- BMP Evaluation and Siting Criteria Field Form and Detailed 
                     Ranking Spreadsheet 

Appendix D: Preliminary Designs for Top Priority Sites 

Town Hall (Site TH)  
Town Landing (Sites 55, 57, 58, and 27) 
Kimball Brook (Sites K-2 and K-3) 



4 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 

List of Figures  

 

Figure 1: Ipswich Watershed Base Map……………………………………………………………10 
Figure 2: Ipswich Watershed Priority Stormwater Sites……………………………….….…13 
Figure 3: Ipswich Watershed Land Use……………………………………………………......…19 
Figure 4: Sub-basins Hydrologic Soil Groups……………………………………………………20 
Figure 5: Schematic of Bioretention/Raingarden………………………………………………37 
Figure 6: Constructed Wetland…………………………………………………….…………….…..38 
Figure 7: Shallow Marsh Constructed Wetland…………………………………………….…..39 
Figure 8: Water Quality Swale………………………………………………………………………….40 
Figure 9: Proprietary Water Quality Device………………………………………….………...…42 
Figure 10: Typical Porous Pavement Installation…………………………………………..……44 

 

List of Tables 

 

Table 1: Summary of Proposed BMPs for Ipswich Sub-basin Areas………………….......7 
Table 2: Top Priority Watershed Sub-basin Areas……………………………………………...12 
Table 3: Town of Ipswich Land Use – McConnell………………………………………….…15 
Table 4: Top 15 Sub-basins Land Use………………………………………………………………16 
Table 5: BMP Priority Basin Soil Types......................................................................21 
Table 6: Ipswich Pathogen Impaired Segments Requiring TMDLs………………………22 
Table 7: Initial Sites Identified by Stormwater Work Group……………………………….25 
Table 8: Weighted Stormwater BMP Siting Criteria …………………………………….……31 
Table 9- Stormwater Retrofit Feasibility Ranking……………………………………………….33 
Table 10: Porous Pavement Characteristics……………………………………………………….43 
Table 11: Town Hall BMP Pollutant Removal Efficiency...........................................46 
Table 12; Town Hall BMP Estimated Costs……………………………………………………….46 
Table 13: Town Landing BMP Pollutant Removal Efficiency……………………………...47 
Table 14: Town Landing BMP Estimated Costs…………………………………………..…….48 
Table 15: Kimball Brook BMP Pollutant Removal Efficiency………………………….…..48 
Table 16: Kimball Brook BMP Estimated Costs…………………………………………….…..49 
 



1.0 Executive Summary 
In collaboration with the Town of Ipswich, the Ipswich Stormwater Working Group, 
including Coneco Engineers and Scientists, Inc., MAPC has performed a watershed 
assessment of the sub watersheds of the Ipswich River and its tributaries located within the 
Town of Ipswich to identify and prioritize potential sites for the implementation of 
stormwater Best Management Practices (BMPs) using a green infrastructure approach. 
Structural and non-structural management methods were both considered with the goal of 
implementing green infrastructure treatment to address the water quality challenges facing 
the Ipswich Riverr, including the following:  
 

 water quality swales; 

 sand filters; 

 constructed wetlands; 

 porous pavers; 

 bioretention systems; and 

 the continued use of public education tools such as stormwater flyers in Town Hall and the 
Library, an active pooper-scooper program and availability of bags and proper disposal bins 
in Ipswich, education and Please Do Not Feed Waterfowl posted signs at various sites 
within Ipswich. 

Numerous studies, including the Massachusetts 2012 Integrated List of Impaired Waters, Ipswich River 

Coastal Stormwater Remediation Plan (CSRP) (Keane, J. & Castonguay, W. 2000), Ipswich River 

Watershed Assessment Report (DEP, 2000), Ipswich River Watershed Action Plan (Horsley Witten, 

2003), and the Draft Pathogen TMDL for the Ipswich River Watershed (DEP 2003), document the 
impaired water quality within the Ipswich River resulting from pollutant sources within the 
Ipswich River Watershed.  Additionally, potential sources have also been identified in areas within 
Ipswich but outside of the watershed that contribute to pollutant loading of Ipswich’s coastal 
areas.  The pollutant loading from these source areas have been identified as major contributors to 
the regular closure of the Town’s multi-million dollar shellfishery following significant rain events.  
The closing of the Ipswich shellfishing beds results in lost revenue for over 125 commercial 
shellfishermen and eliminates harvesting opportunities for more than 400 recreational 
shellfishermen.  1 

In addition to its identified impacts to the important shellfish beds, segments of the Ipswich River 
are also prime spawning habitat for rainbow smelt and blueback herring, and a migratory habitat 

                                                 
1 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 35 
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for other diadromous species, including American shad, alewife, sea lamprey, and American eel.  
Degraded conditions within the river have a direct effect on these important habitat areas. 

To identify and prioritize potential BMP implementation sites, the project team developed a step-
by-step approach that initially considers all potential sites within the target watershed, and through 
a structured evaluation process, culminated with a targeted list of select sites for further 
consideration.  The key data related tasks to be performed included the following: 

1. Conducting an initial identification of potential BMP implementation sites in 
collaboration with the Working Group and a review of existing water quality studies, 
regional watershed mapping and Town land use mapping. 

2. Completing a screening of potential best potential BMP sites identified under Task 
1 to reduce the number of potential sites to approximately 15. 

3. Creating a BMP Alternative Evaluation Matrix to rate the potential BMPs and 
conducting site visits to each site, applying a numerical rank for each of the 
evaluation criteria based on a raw score for each and modified by weighting factors.  

4. Developing conceptual BMP implementation plans for the 3 highest scoring sites. 



Table 1- Summary of Proposed BMPs for Ipswich Sub-basin Areas 

 
 
 
 

BMP 

Site # 

 

Location
1
 

 

BMP Con-
cept 

 
 
Sub-basin ID 
and Area-acres 

 
BMP 

Design 

Criteria
1

 

 
 

BMP 

 

Estimated Pollutant Removal Efficiency (%) 

 

Estimated Costs (for Planning Purposes only) 

 
 

Fecal 

Coli. 
4

 

 
 

 
Total 

N 
2

 

 
 

 
Total 

P 
2

 

 
 
 

TSS 
3,4 

 

Metals 
3

 

(Cd, Cu, 

Pb, Zn) 

 
 

Hydro- 

carbons 

3
 

 
 
 

 
Capital 
Cost 

 
 
Design, 

Permitting, 

Contingency 
4

 

 
 
 

 
Total 

 
 
Annual Routine 

Maintenance 

4  

 
1 

Town Landing 

Sites A) Divert groundwater 

to outfall 57; direct first 

flush to   outfall 55 via 

engineered water 

quality swale; discharge 

to existing proprietary 

water quality devices. 

B) Install sand filter at 

wharf for 27 and 58 first 

flush. 

55,57, 58, 27 

 

52.20 acres 

 

 
Treatment for 

the 1-inch 

storm 

Water Quality 

Swale 

 

 
78 

ND 9 81 42-71 62  

 
$10,000 - 
$34,000 

 

 
$3,000 - $10,100 

 

 
$13,000 - 
$44,100 

 

 
5% - 
7% 

Proprietary 

WQ 

Device 

0 14 5 
80 

ND 
45-98 (oil 
and grease) 

$54,100 -
$75,700 

 
 

$16,200 - 
$22,700 

 
 

$70,300 - 
$98,400 

$400 - $750 

/ cleanout 

Sand Filter ND 20-40 10-50 80 50-90 ND ND ND ND ND 

 
2 

Kimball Brook Sites 
Divert first flush from 

combined K-2/K-3 into 

constructed wetland and 

then discharge into 

Kimball Brook. 

K-2, K-3 

 

17.40 acres 

 
Treatment for 

the 1-inch 

storm 

 
Con- 

structed 

Wetland 

Porous 

pavers 

78 24 38 68-34 40-70 90 $16,000- 
$26,700 

$4,800- $8,000 $20,800 -
$34,700  

2% 

 
3 

 Ipswich Town Hall 

Sites 
Porous pavers for 

extended parking 

area; below existing 

parking area;  add 2 

proprietary water 

quality  devices  

 0.9 acres-
Overland flow: 
no associated 

outfalls. 

 
Treatment for 

the 1-inch 

storm 

 
Bioretention 

System 

 
 

98 

 
 

60-70 

 
 

65-75 

 
 

80-
99 

 
 

42-
99 

 
 

62 

 
 
$14,200 - 
$16,300 

 
 

$4,300 - 
$4,900 

 
 
$18,500 - 
$21,500 

 
 

5% - 
7% 

Proprietary 

WQ 

Device 

0 14 5 
80 

ND 45-98 (oil 

and 

grease) 

$54,100 -
$75,700 

 
 

$16,200 - 
$22,700 

 
 

$70,300 - 
$98,400 

 

 
$400 - $750 

/ cleanout 
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Notes on Table 1 

 

1Note: Because this project is a retrofit of an existing stormwater system and is not being developed as the direct result of a new construction project, the proposed 

BMPs are not subject to the full suite of stormwater management standards in the Massachusetts Stormwater Management Policy (MADEP/MACZM, 1997), but are 

designed in accordance with Standard 7.  Standard 7 states that “new (retrofitted or expanded) stormwater management systems must be designed to improve 

existing conditions.”  To this end, MAPC has selected BMP design criteria to match, in part, those of the stormwater management standards. 

2Source: Center for Watershed Protection. 1998. Cost and Benefits of Storm Water BMPs, Final Report 9/14/98. Prepared for: Parsons Engineering Science under 

EPA Contract 68-C6-0001. WA 2-15. Task 6.  

3 Source: Schueler, T. 1997. Comparative Removal Capability of Urban BMPs: A Reanalysis. Watershed Protection Techniques, 1(2):  515-520. 

    4 Source: MADEP/CZM. 1 997. Massachusetts Stormwater Management Policy. Volume One.   Boston, MA. 
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2.0 Background 
MAPC worked with in collaboration with the Town of Ipswich and the Ipswich Stormwater 
Working Group and Coneco Engineers and Scientists, Inc. to performed a watershed assessment 
of the sub watersheds of the Ipswich River and its tributaries located within the Town of Ipswich 
to identify and prioritize potential sites for the implementation of stormwater Best Management 
Practices (BMPs) using a green infrastructure approach (Figure 1). The drainage area studied covers 
an area of 223.83 acres.  

Numerous studies, including the Massachusetts 2014 and 2012 Integrated List of Impaired Waters, 

Ipswich River Coastal Stormwater Remediation Plan (Keane, J. & Castonguay, W. 2000), Ipswich River 

Watershed Assessment Report (DEP, 2000), Ipswich River Watershed Action Plan (Horsley Witten, 

2003), and the Draft Pathogen TMDL for the Ipswich River Watershed (DEP 2003), document the 
impaired water quality within the Ipswich River resulting from pollutant sources within the 
Ipswich River Watershed.  The studies also identified pollutant sources in Ipswich but outside the 
watershed that contribute to pollutant loading in Ipswich’s coastal areas.  These sources are 
identified as major contributors to the regular closure of the Town’s shellfishing areas following 
significant rain events.  The closing of the Ipswich shellfishing beds results in lost revenue for over 
125 commercial shellfishermen and eliminates harvesting opportunities for more than 400 
recreational shellfishermen.  2 

The goal of this project is to determine stormwater Best Management Practice retrofits in the 
Town of Ipswich, which can be implemented to ultimately improve the water quality of the 
Ipswich River by improving the water quality discharging from the three highest ranking Ipswich 
sites chosen for conceptual BMP design into the river and its tributaries.  The primary pollutant of 
concern is pathogens, however other pollutants commonly found in urban stormwater runoff will 
also be addressed, including total suspended solids (TSS), nitrogen, phosphorous, metals and 
hydrocarbons. A screening process to determine the best potential implementation sites and BMPs 
for each site was developed for each site in using the Working Group’s local knowledge and 
through site visits.  A BMP Alternative Evaluation Matrix was developed to rate the potential 
BMPs selected by the Working Group and to draft conceptual BMP implementation plans for the 
three highest ranking sites. 

 

                                                 
2 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 35 
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Figure 1- Ipswich Watershed Base Map 
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3.0 Project Methodology 

3.1 Storm Drainage Assessment and Mapping 

The stormwater watershed assessment was begun by delineating the Town’s drainage area into the 
Ipswich River, as determined by data available from Massachusetts Geographic Information 
System (Mass GIS) that includes land use,  watersheds and sub-watersheds, soil types, wetlands, 
and other environmental boundaries (ACEC, NHESP). The Town of Ipswich DPW and GIS 
Department supplied local data showing the existing storm drain system infrastructure.   

The Ipswich River can be divided into two sections within Ipswich, the freshwater section 
upstream of the Sylvania dam in downtown, and the estuarine section immediately below the 
dam. Because the dam is centrally located within the developed portions of the town, roughly 
50% of the sources of stormwater are located on either side of it. Three relatively large tributaries, 
Farley Brook, Kimball Brook, and Saltonstall Brook drain the downtown area and receive the 
majority of the stormwater from the area via over 30 storm drain systems.3 Of these, Kimball and 
Saltonstall Brook join the river upstream of the dam and Farley Brook joins the river below the 
dam.  
 
For this study, the project team added stormwater sites located on Kimball Brook that were not 
originally included in the CPCC sampling evaluation because Kimball Brook joins the Ipswich 
above the Sylvania dam and stormwater contamination has been largely attenuated by the still 
water settling area above the dam. With the dam now being considered for removal, Kimball 
Brook again became a large potential source of stormwater pollution to the lower section of the 
Ipswich River.  

3.2 Watershed Characterization  

The Ipswich River watershed is located in northeastern Massachusetts bordered by the Parker 
and Merrimack River watersheds to the north and the North Coastal and Mystic River 
Watersheds to the south.  The watershed’s 155 square miles of drainage area includes all or 
portions of 22 communities.  
 The Ipswich River originates in Burlington and follows a meandering northeasterly course to 
Ipswich, where it drains into the Atlantic Ocean (MADEP 2004).  Tributaries in this watershed are 
considered low gradient.  The watershed is home to approximately 160,000 people and roughly 
350,000 people depend on the watershed for public drinking water (EOEA 2003).  Roughly half of 
the watershed land use is forest).  Residential areas make up 28 percent of the land use in this 
watershed. The Ipswich River watershed waters are commonly used for primary and secondary 
contact recreation (swimming and boating), fishing, wildlife viewing, habitat for aquatic life, 

                                                 
3 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 11 
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industrial cooling, shellfish harvesting, irrigation, agricultural uses, beachfront, and public water 
supply.  4  

The Ipswich River watershed drains the majority of the developed portions of Ipswich and 
receives drainage from several streams, creeks, storm drains, the discharge from the town’s sewer 
plant, and most of the stormwater from the downtown area. The 15 priority stormwater sub-
basin watersheds are all located within the downtown Ipswich area have a total area of 223.83 
acres.  These sub-basins are primarily suburban, characterized by higher levels of housing density 
with lower levels of pervious cover than the Town as a whole. 

 
 The top 3 priority sites have a combined sub-basin watershed of 70.5 acres. 

Table 2-Top Priority Sub-basin Watershed Areas 

Priority Site   Combined Sub-basins- #  Watershed Area-acres 
#1-Town Wharf 55,57, 58, 27 52.20 

 
#2-Kimball Brook K-2, K-3 17.40 

 
#3- Town Hall  No associated catch basins-

overland flow stormwater 
0.9 

Total  70.5 
 

  Town of Ipswich and Sub-basin Land Use 

Located partially within the Ipswich River watershed as well as the Parker and North Coastal 
watersheds, the Town of Ipswich covers 33.51 square miles, has a population of approximately 
13,000 people and is located on the northeast coastal plain of Massachusetts.  Land use in the 
community is extremely diverse.  Large sections of the town can be considered rural in nature with 
the predominant land uses being protected conservation land, agriculture, or large undeveloped 
privately held wooded parcels. However, many sections of the town, especially in the eastern 
coastal area, are heavily developed. Two state highways traverse the coastal section of town and the 
downtown area, which contains a dense commercial and residential district. In addition, much of 
the desirable coastal area consists of densely developed residential neighborhoods such as Great 
Neck, Little Neck, and Ocean Avenue. For the Town as a whole, Forest, Salt water wetlands and 
Cropland are the largest land uses within Ipswich (see Table 3 below). 

 

   

                                                 
4 Draft 2003 Pathogen TMDL for the Ipswich River Watershed, Mass DEP/USEPA New England Region 1/ENSR 
International 
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Figure 2- Ipswich Watershed Priority Stormwater Sites 

 



14 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

MAP 2 Placeholder (back page) 
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Table 3- Town of Ipswich Land Use- McConnell 

Land Use Type Acres Percent  

Cropland 1665.60 7.87 

Pasture 787.62 3.72 

Forest 8695.76 41.07 

Non-forested wetlands 357.14 1.69 

Mining 69.29 0.33 

Open land 931.65 4.40 

Participatory recreation 211.24 1.00 

Spectator recreation 0 0.00 

Water recreation 448.65 2.12 

Multi-family residential 63.96 0.30 

High density residential 
(less than ¼ acre lots) 

368.06 1.74 

 
Medium density residential   
( ¼ - ½ acre lots) 

 
1113.83 

 
5.26 

 
Low density residential 
(larger than ½ acre lot) 

 
1359.30 

 
6.42 

 
Salt water wetlands 

 
4080.48 

 
19.27 

Commercial 139.23 0.66 

Industrial 164.28 0.78 

Urban open 276.92 1.31 

Transportation 21.50 0.10 

Waste disposal 13.32 0.06 

Water 306.66 1.45 

Woody perennials 99.46 0.47 

Total 21,173.95  
     Source- MassGIS, 2005 
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Within the 15 priority sub-basins the largest land uses are High and Medium Density Residential 
Housing, followed by Forest and Multifamily Housing (see Table 4 below). 
 

Table 4- Top 15 Sub-basin Land Uses 

Sub-basin Land Use Type Acres % 

Brushland/Successional 0.71 0.32 
Cemetery 0.64 0.29 
Commercial 9.34 4.17 
Forest 32.58 14.56 
Forested Wetland 1.35 0.60 
High Density Residential 61.55 27.50 
Industrial 4.91 2.19 
Low Density Residential 4.43 1.98 
Medium Density Residential 51.38 22.95 
Multi-Family Residential 22.96 10.26 
Non-Forested Wetland 0.13 0.00 
Open Land 5.28 2.36 
Participation Recreation 3.05 1.36 
Pasture 1.60 0.71 
Saltwater Sandy Beach 0.91 0.41 
Saltwater Wetland 1.72 0.77 
Transitional 0.90 0.40 
Transportation 1.81 0.81 
Urban Public/Institutional 10.68 4.77 
Very Low Density Residential 8.52 3.81 
Water 1.24 0.55 
Total 223.83 100 
Source- MassGIS, 2005 

  

Town of Ipswich and Sub-basin Soils 

Complex geologic and vegetative successional history has produced a variety of soil types in 
Ipswich. The U.S. Soil Conservation Service has described at least 71 different soils. 
Approximately 90% of the total surface area of Ipswich can be grouped into one of four soil-type 
associations:  
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1. Ipswich-Westbrook Udipsamments – 30% (deep, level to sloping, very poorly drained or 
excessively drained mucky soils formed in organic salt-marsh deposits or marine-related beaches 
and windblown sand)  

2. Paxton-Montauk-Urban – 20% (deep, level to steep, well-drained soils formed in glacial till or 
urban area)  

3. Boxford-Scitico-Maybid–20% (deep, level to sloping, well-to very poorly drained soils formed in 
estuarine or marine deposits)  

4. Merrimack-Hinckly-Urban – 20% (deep, level to steep, well- to excessively-drained sandy soil 
formed in outwash deposits).  

The remaining 10% consists of smaller associates that are shallow to deep, level to steep, very 
poorly to well-drained soils formed in freshwater organic, till, outwash deposits. Two of these 
larger associations, the Ipswich-Westbrook and the Boxford-Scitico, are unique soils and are 
relatively rare statewide. In addition to the upland areas, there are approximately 1,500 acres of 
intertidal area in Ipswich. This land was deposited relatively recently and consists mostly of sand 
and sand-muck mixtures.5 

 

Hydrologic Soil Groups 

Corresponding with Figure 4, soils are classified by the Natural Resource Conservation Service 
into four Hydrologic Soil Groups based on the soil's runoff potential. The four Hydrologic Soils 
Groups are A, B, C and D, where A's generally have the smallest runoff potential and Ds the 
greatest. 

Group A is sand, loamy sand or sandy loam types of soils. It has low runoff potential and high 
infiltration rates even when thoroughly wetted. They consist chiefly of deep, well to excessively 
drained sands or gravels and have a high rate of water transmission. 

Group B is silt loam or loam. It has a moderate infiltration rate when thoroughly wetted and 
consists chiefly or moderately deep to deep, moderately well to well drained soils with moderately 
fine to moderately coarse textures. 

Group C soils are sandy clay loam. They have low infiltration rates when thoroughly wetted and 
consist chiefly of soils with a layer that impedes downward movement of water and soils with 
moderately fine to fine structure. 

                                                 
5 Open Space and Recreation Plan for the Town of Ipswich 2013-2020, pg. 29  
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Group D soils are clay loam, silty clay loam, sandy clay, silty clay or clay. This HSG has the highest 
runoff potential. They have very low infiltration rates when thoroughly wetted and consist chiefly 
of clay soils with a high swelling potential, soils with a permanent high water table, soils with a clay 
pan or clay layer at or near the surface and shallow soils over nearly impervious material. 

The priority sub-basin soils type exhibit a mix of different types. The Town Hall sites generally 
drain impervious surfaces or with better drained B soil types in some parts of the sub-basin. 
Moderately drained B soil types at the Town Hall site should support the installation and 
infiltration of the vegetated filter strip, bioretention areas, proprietary water quality devices and 
permeable pavers planned for the site.  If a high degree of compaction is found in the 
uncharacterized soils at the Town Hall site, compost may needed to be added to soil to increase 
infiltration rates.  The Town Landing Sites are characterized by silty, loamy drainage B type soils 
closer to the Ipswich River but shift to sandy clay and loam further up the sub-basin (C soils). 
Though it appears that the siting of a sand filter as the primary BMP for this site would take place 
in B type soils, the filter may have to be excavated deeper and back-filled with well-drained soils if 
C type soils intersect with the sand filter’s location.    The Kimball Brook sites have well-drained A 
type soils but also drain extensive impervious areas and are adjacent to C soils further up the sub-
basin. The Kimball Brook sites’ selected BMP is a constructed wetland that will be an extended 
detention wetland constructed within what is now a forested area with with underlying, well-
drained A and B soils. Moving east downriver below the Town Landing, soil types shift mostly to 
C and then D types the closer you get to the river’s mouth.   
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Figure 3 -Ipswich Watershed Land Use 
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Figure 4- Priority Sub-basins Hydrologic Soils Group 
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Table 5- BMP Priority Basin Soil Types 

Soil Type-  
Town Landing 

Area- Square 
Feet 

% 

A _ 0 
B 71,944.63 

 
39 
 

C 101,270.70 54 
*Uncharacterized 13,036.36 

 
7 

Total 186,251.7 
 

100 

 Soil Type- 
Kimball Brook 

  

A 17,810.79 
 

35 

B 19,275.50 
 

38 

C 887.17 
 

2 

*Uncharacterized 12,904.31 
 

23 

Total 50,877.77 100 
Soil Type- 
Town Hall 

  

A _ 0 
B _ 0 
C _ 0 
*Uncharacterized 38,418 100 
Total 38,418 100 

   

*For disturbed urban soils found to be “uncharacterized”, it was found that compaction had 
dramatic effects on infiltration rates through sandy soils, while compaction was generally just as 
important as soil moisture at sites with predominately clay soils. Moisture levels had little effect on 
infiltration rates at sandy sites. Because of the large amounts of variability in the infiltration rates 
found, it is important that engineers obtain local data to estimate the infiltration rates associated 
with local development practices. 6 

                                                 
6 Infiltration Through Disturbed Urban Soils and Compost-Amended Soil Effects on Runoff Quality and Quantity, United States 
Office of Research and EPA/600/R-00/016, Environmental Protection Development December 1999, Washington, 
DC 20460, pg. iv. 
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3.3 Water Quality 

Stormwater pollution in the town of Ipswich is a serious problem. Hundreds of individual sources 
have been identified7, most of which are transported to the coastal area via the town’s 114-storm 
drains located in the eastern section of town. These sources contain bacteria, viruses and nutrients 
from human and animal fecal wastes as well as sediment, petroleum products and heavy metals 
from automobiles. These pollution sources are almost ubiquitous throughout the town, which 
makes finding a solution to the problem a complex issue. Furthermore, the age and pattern of 
development in old coastal communities such as Ipswich complicates the issue.   

Several studies, including the Massachusetts 2014 and 2012 Integrated List of Impaired Waters, Ipswich 

River Coastal Stormwater Remediation Plan (Keane, J. & Castonguay, W. 2000), Ipswich River Watershed 

Assessment Report (DEP, 2000), Ipswich River Watershed Action Plan (Horsley Witten, 2003), and the 

Draft Pathogen TMDL for the Ipswich River Watershed (DEP 2003), document the impaired water 
quality within the Ipswich River resulting from pollutant sources within the Ipswich River 
Watershed.  Additionally, potential sources have also been identified in areas within Ipswich but 
outside of the watershed that contribute to pollutant loading of Ipswich’s coastal areas.  The 
pollutant loading from these source areas have been identified as major contributors to the regular 
closure of the Town’s multi-million dollar shellfishery following significant rain events. 8 

Table 6-Ipswich Pathogen Impaired Segments Requiring TMDLs- MA DEP 2003a and MassGIS 2005 

 

                                                 
7 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 2. 
8  Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 5 
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3.4 Identification of Potential Sites 

Information previously collected and summarized in the 2000 Coastal Stormwater Remediation 
Plan (CSRP) for the Town of Ipswich, as well as area mapping developed as part of this project was 
extensively relied upon in during the initial selection of potential BMP implementation sites.  In 
the performance of the 2000 CSRP, hundreds of individual sources were identified that contain 
bacteria, viruses and nutrients from human and animal fecal wastes as well as sediment, petroleum 
products and heavy metals from automobiles.  In the majority of cases these pollutants are 
transported to the coastal areas through the Town’s stormwater management system. However, 
because it would be impossible to effectively control stormwater pollution from all of the sources 
identified in the 2000 CSRP, this project will focus on identifying a small sample of sites where 
suitable BMP’s are available that could be readily implemented to begin to address the larger 
pollutant loading problem.  

3.5  Potential BMP Site Ranking System 

To identify and prioritize potential BMP implementation sites, the project team developed a step-
by-step approach that initially considered all potential sites within the target watershed, and 
through a structured evaluation process, finished with a targeted list of select sites for further 
consideration.  The key data related tasks to be performed included the following: 

1. Conducting an Initial Identification of Potential BMP Implementation Sites 

The team conducted an initial screening of the Ipswich River watershed and the tributary sub-
watersheds within the Town of Ipswich to identify potential sources of pollutants to the Ipswich 
River and candidate locations for the implementation of Green Infrastructure/BMPs. The 
assessment included a review of: 

 Available water quality reports and data 
o 2000 EOEA Ipswich Water Quality Report 
o Draft Pathogen TMDL for the Ipswich River Watershed: Massachusetts 

DEP, US EPA and ENSR 
o Ipswich MS4 Water Quality Reports 2007-2012 

 Regional watershed mapping 

o Ipswich River Watershed Action Plan 2003, Horsley and Witten  

o MassGIS 

 Local mapping, such as land use, imperviousness, zoning, assessor’s parcels, soils, and 
storm drains to identify stormwater discharges and BMP implementation locations. 

o Town of Ipswich GIS Department 

o MassGIS 



24 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 

The team worked with the Ipswich Department of Public Works (DPW) to identify any known 
sites where BMP implementation would improve the quality of stormwater discharge to the 
Ipswich River. 

2. Completing Screening of Potential Sites 

The project team completed an initial desktop screening of the potential sites identified 
under Task 1 to reduce the total number of sites to approximately 15 from the 114 
identified storm-drain sites listed in the 2000 CSRP.  The team used the same fecal 
coliform indicator and flow model criteria for screening used in the 2000 CPCC to 
determine sources of high bacterial loading.  Bacterial loading is expressed as the 
number of fecal coliform bacteria per day (fc/day) and is calculated according to the 
formula of Kittrel: 

Where:  fc/day = fc x Q x 24.6 x 106 where: fc = fecal coliform 
concentration per 100 ml of water and 
 

Q = flow in cubic feet per second (when flow is in gallons per minute, 

bacterial loading = fc  x  Q  x  5.48  x 104) 
 
Bacterial loading is sometimes expressed as human equivalents (H.E.). One H.E. is the amount 

of fecal coliform produced by an adult human in one day, or two billion (2 x 109) fecal 

coliforms per day.  The expression (with Q in gpm) is:  H.E. = fc  x  Q  x  2.75  x 10-5. 9 
 

The initial screening included a review of the potential sites with those recommended in the 2000 
Coastal Stormwater Remediation Plan for the Town of Ipswich.  Specifically, sites located in areas 
identified as “high priority” and “medium priority” in the 2000 report were given preference.  In 
addition, the team added Kimball Brook and Saltonstall Brook sites, not seen previously as an 
issue with the Sylvania dam in place to settle and attenuate runoff. Both brooks are now seen as 
significant sources of stormwater pollution to the Ipswich River if the dam is eventually removed 
(see Table 8 below). 

  

                                                 
9 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 12 
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 Table 7 Initial Sites Identified by Stormwater Work Group  

Site # from 2000 CICC 
Study 

 Storm Drain Outfall 
Location  

Notes 

High Priority   
27 Town Wharf No BMP in place- 

residential area up-
watershed with impact to 
shellfish beds, access is 
good. Drains to main stem 
of Ipswich River; treat as 
on site with 58. 

58 Town Wharf Drains to main stem of 
Ipswich River; no BMP in 
place- same issues as 
Site#27; suggested to treat 
as one site with 27. 

54 Town Hall across from 
Summer Street 

Vortechnics PWQD unit 
installed by Town in 2006, 
condition unknown; 
expand to cover Town Hall 
parking? 

55 Water Street near Utility 
Pole 6 

Two StormTreat PWQD 
units  installed by Town in 
1990s, condition not 
known, could be easy 
repair, direct impact to 
shellfish beds, good access 

57 Water Street across from 
Hovey Street 

Lots of groundwater flow 
through this site, including 
during dry weather.  This 
might be able to better 
treated by diverting first 
flush from this site to Site 
#55.}: suggested to treat as 
one site; 

K-3 Kimball Brook near 
Topsfield Road 

-This site could not be 
sampled in 2000 as the 
road covers the discharge 
point into the brook. 
There is known high urban 
runoff from this area. This 
site was not checked as it 
above the Sylvania Dam 
and the dam pool has 
attenuated runoff 
historically 

K-4  Kimball Brook at Farley 
Avenue 

This site discharges to 
culvert under the highway 
and has not been sampled, 
known high urban runoff 
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Site # from 2000 CICC 
Study 

 Storm Drain Outfall 
Location  

Notes 

K-7 Kimball Brook at Topsfield 
Road 

Above dam, same issue as 
other Kimball Brook sites, 
with known high urban 
runoff 

K-1 Kimball Brook at Peabody 
Street 

Above dam, same issue as 
other Kimball Brook sites, 
with known high urban 
runoff. 
 

K-2  Kimball Brook at Hayward 
Street 

Above dam, same issue as 
other Kimball Brook sites, 
with known high urban 
runoff 

S-1 Saltonstall Brook at Lane’s 
End 

Above Sylvania Dam, 
known urban runoff, 
outfall located under 
culvert in road. 
 

S-2 Saltonstall Brook  at South 
Village Green 

Above Sylvania Dam 
known urban runoff, 
outfall located under 
culvert in road. 
 

Medium Priority    
 K-5 Kimball Brook, Hodgkin’s 

Drive 
This site was sampled in 
2000 but not ranked 
because of its location 
above the Sylvania Dam. 
 

K-6 Kimball Brook, Heard 
Drive 

Was looked at in 2000 as 
but was not sampled due to 
being above the Sylvania 
Dam. 
 

32 Saltonstall Brook, Upper 
River Road above Sylvania 
Dam 

Upper River Road above 
Sylvania Dam, known 
urban runoff problem area 
 

33  Foot of Masconomet Road 
by house #43 near Utility 
Pole 9 

High velocity discharge, 
limited retrofit space, 
private property 

 

The 2000 report used the presence of fecal coliform bacteria in its sampling to indicate both the 
presence of animal and human wastes but also an indicator of stormwater pollution as fecal 
coliform is always present in stormwater and often is relative to other concentrations of other 
pollutants. 10  Samples taken for the CSRP report were analyzed not just for fecal coliform 

                                                 
10 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. 12. 
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concentration but also according to the time, date and amount of rain. Where flow data was 
available, the “bacterial loading” rate was calculated to provide the basis for a relative comparison 
between sources.  Bacterial loading is commonly used in studies to evaluate and compare sources 
of bacteria produced from a source because it accurately measures the bacteria produced by a 
source. As such, a source with relatively low or moderate bacterial concentration but high flow 
would have a high bacterial loading and contribute much more contamination than a source of 
with a high bacteria concentration but low flow. 11 High priority sites in the 2000 report were all 
high flow sites producing high bacterial loading. 

  Sites were not eliminated at this stage based on scale, estimated cost, or potential for infiltration. 
Additional screening criteria included access, potential benefit to water quality, and proximity to 
known impacted river segments.  Sites where prior attempts to install a BMP had failed were also 
given greater consideration. Two Vortechnic Proprietary Water Quality Devices (PWQDs) had 
been installed by the Town at Site 54 near Town Hall I approximately 2006. Another single 
PWQD was also installed by Ipswich sometime in the mid-1990s at Site 55 on Water Street near 
the Town Landing.  Although the working condition of the units was unknown by the work 
group, it was felt that they could be examined, repaired as needed and put back into service if 
possible. 

3. Developing Best Management Practice Alternatives Matrix  

To further screen for  the fifteen potential implementation sites identified in Task 2, the project 
team employed an evaluation matrix that has been developed for the project to rate the potential 
implementation of BMPs at each individual site.  The evaluation criteria focus on site specific 
information that will impact the potential development of BMPs at each of the potential BMP 
sites.   
The data quality objective was to collect consistent and comparable information regarding each 
potential BMP development site so those sites that are the most suitable for BMP implementation 
are selected for final development.  The site comparison criteria, as listed on the evaluation matrix 
focuses on site specific BMP effectiveness and development information.  The criteria included: 

 
Site Suitability for BMP’s to address loading and pollutants 

  Land use in the site’s contributing area with high potential for high pollutant loading 
 (commercial, industrial, agricultural) 

 Receiving waters impairment. 
 Site suitability for available BMP’s to treat target pollutant 

 Is the site suitable for available BMPs to treat target pollutants 
  Site suitability to accommodate potential loads and flow rates 

                                                 
11 Ibid, pg. 12.  
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 Site suitability for groundwater discharge, including adequate infiltration rates and 
supporting soil types 

 
Access and physical feasibility of the site 

 Adequate space for a BMP 
 Soil conditions that limit BMP options 
  Adequate BMP elevation to allow drainage constraints to BMP’s due to depth to 

bedrock and/or groundwater 
 Slope constraints to BMP implementation options 

 
Municipal Feasibility 

 Site constraints to installation and maintenance of a BMP 
 BMP Maintenance costs  
 BMP construction costs 
 Potential nuisances, including standing water  hazards greater than 72 hours  that may 

encourage mosquito breeding or create a drowning hazard for children 
 

Jurisdictional Requirements 
 MA Wetlands Protection Act 
 ACOE Section 404 Permit 
 401 Water Quality Certification 
 100-Year Floodplain 
 Barrier Beach- Crane’s Beach 
  Great Marsh Area of Critical Environmental Concern (ACEC)  

Many of the evaluation criteria were adapted from information provided in the Massachusetts 
Stormwater Handbook and the Best Management Practices Guidance Document developed by the 
Boston Water and Sewer Commission (2013). 

3.6 Selected Site BMP Descriptions  

The following are descriptions of the final selected BMP sites that were analyzed. Inventory forms, 
detailed sketches, maps and site photos for each site are provided in the appendices. 

BMPs were chosen based on site characteristics that match design criteria for that type of BMP. 
Some characteristics that determine the type of BMP chosen include depth to groundwater, 
watershed area, available land space, and drainage system or other infrastructure constraints. The 
pollutants of concern for this study are pathogens, however, at a selected site, if a particular BMP 
that has high bacteria removal is not feasible due to site constraints, alternative BMPs were 
considered to provide removal for other types of stormwater pollutants such as suspended solids, 
nutrients, metals or hydrocarbons. 
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Top 3 Sites 

1. Town Hall Sites-  The site area is 0.9 acres, or 38,418 square feet.  The Town wishes to expand 
parking at its Town Hall while increasing attenuation of stormwater.  A vegetated swale will be 
designed to capture runoff from portions of the existing parking area with two Stormceptor 
proprietary water quality units to capture a smaller portion of the parking lot.  The expanded 
parking area will be constructed with porous pavers.  This site offers high visibility of stormwater 
remediation and helps highlight structural BMPs in Ipswich. Though public education was not 
included as a formal part of the ranking process, this site offers an opportunity to treat the high 
stormwater sheet flow from the Town Hall parking area even while adding parking. Moderately 
drained B soil types at the Town Hall site should support the installation and infiltration of the 
vegetated filter strip, bioretention areas, proprietary water quality devices and permeable pavers 
planned for the site.   

2. Town Landing Sites-  The Town plans to install a sand filter under the existing Town Landing 
Parking Lot to capture first flush runoff from sub-basins 27 and 58. The seawall at the state 
owned section of the landing is due for reconstruction and the Town would like to install the 
filter while the seawall is under construction to avoid additional delays. The second area of 
remediation involves sub-basins 57 and 55. The Town DPW notes that a substantial amount of 
groundwater, including during dry weather, currently runs to the outlet at site 57.  The plan is to 
divert all groundwater flows to outfall 57 and then divert first flush stormwater that had been 
flowing to outfalls 55 and 57 to outfall 55 only.  The stormwater flowing to outfall 55 will first be 
treated using a vegetated swale and then possibly be connected to two existing Stormtreat systems 
that are currently offline prior to reaching outfall 55. Though it appears that the siting of a sand 
filter as the primary BMP for this site would take place in B type soils, the filter may have to be 
excavated deeper and back-filled with well-drained soils if C type soils intersect with the sand 
filter’s location. 

3. Kimball Brook Sites: Involving both sub-basin K-2 and K-3, the first flush runoff from these two 
outfalls will be combined and directed to a new constructed wetland to be constructed adjacent to 
Kimball Brook. The area drains is industrial in nature, helping these sites to score higher on the 
alternatives analysis. Installation of the BMP can take place on privately owned piece of land that 
has an existing conservation restriction in place. The area is large enough to treat the first inch of 
runoff and is easily accessible for maintenance. The existing conservation restriction will allow for 
construction and long-term access needed to maintain the BMP. 

Remaining Sites 

4. K-1- This site is one of the sub-basins that flows into Kimball Brook and the use of a constructed 
wetland was also considered here.  As with Site K-2 and K-3, the K-1 sub-basin drains an industrial, 
highly impervious area home to a large commercial shellfish processing plant and a trucking 
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company.   However, land to construct on is privately owned with and does not match the size of 
treatment area under the K-2 and K-3 sites. 

5. K-4/K-7- This was another site considered for a constructed wetland as first flush could be 
diverted from these two sub-basins to bypass the brook and flow into the wetland.  Access to the 
site makes it problematic to build and maintain as the Town does not have an easement to land 
where the wetland could be built and would have to negotiate access and maintenance with the 
land owner. 

6. K-5/K-6- These two sites were not sampled for bacterial loading in 2000 due to being located 
above the Sylvania Dam, which has attenuated stormwater pollution but is now being considered 
for removal. A constructed wetland with a forebay and check dam to slow flow and treat bacteria 
was considered here. In  2000, it was felt that better upstream controls vs the constructed wetland 
were needed as a dairy  farm in the sub-basins was a s known bacterial contributor and sources 
could be attenuated on their own before runoff  reaches the brook.12  Since then, the dairy farm 
has gone out of business and is no longer a source of stormwater pollution.  However, the 
stormwater team confirmed that a shoreline survey of existing storm drains upstream of Heard 
Street within the Kimball Brook watershed should still be performed to identify wet weather 
sources, as was originally recommended in the 2000 report.13 

7.  Site 32: Part of the Saltonstall Brook watershed, this area drains Upper River Road and is a 
suburban area well known for runoff problems.  The treatment area is limited in size and the team 
felt that an end of pipe solution was the only practical BMP application possible here. It suggested 
a Vortechnics-style proprietary unit to treat first flush.  

8. Site 33- Draining the Masconomo Road area, the runoff from site could easily be diverted onto 
adjacent Ipswich River Watershed Association land. The IRWA –owned land is upland and a 
forebay would be installed on it to reduce erosion.  

9. S-1/S-2- Located above the Sylvania Dam, these two sites drain portions of County Road (State 
Highway 133). The combined first flush from the outfalls could be treated by a proprietary water 
quality device placed on a Town-owned playground adjacent to the sites.  
 

3.7 Potential BMP Site Field Reconnaissance 

To perform the site specific evaluation, the project team conducted site visits to each of the 
potential BMP implementation sites and applied a numerical rank to each of the evaluation 
criteria based on a raw score for each modified by weighting factors.  
 

                                                 
12 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. C-6 
13 Coastal Stormwater Remediation Plan for Town of Ipswich, February, 2000, pg. C-7 



31 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 Table 8 Weighted Stormwater BMP Siting Criteria 
Evaluation 
Criteria 

1.  Suitability to 
address and 
pollutants 

 1A. Land 
use with 
high 
potential 
for 
pollutant 
loading? 

1B. 
Discharge to 
receiving 
waters with 
impairment 
ranking? 

1C. Suitable 
for BMPs to 
treat target 
pollutants? 

1D.Significan
t pollutant 
loading 
reduction? 

1E. Suitable 
for 
groundwater 
discharge? 

 Total 
possible 
points 

Weight  3 3 3 4 4  17 
         
 2. Access and 

physical  
feasibility of the 
site 
 

  2 A. 
Adequat
e space 
for BMP? 

2B. Soil 
conditions 
favorable for 
BMPs? 

 2C. 
Sufficient 
head exist to 
drive BMP? 

2D. Depth to 
bedrock or 
groundwater 
favorable for 
BMPs? 

2E. Slope 
favorable for 
BMP 
installation?  

  

Weight  4 3 2 3 2  14 
         
 3. Municipal 

Feasibility 
3A. Site 
constraint
s to 
maintena
nce of 
BMP? 

3B. BMP 
maintenance 
costs? 

3C. BMP 
construction 
costs? 

3D. Potential 
nuisances? 

   

Weight  2 3 3 1   9 
         
 4. Jurisdictional 

Requirements 
4A. MA 
Wetlands 
Protection 
Act? 

4B. ACOE 
Section 404 
Permit? 

4C. 401 
Water 
Quality 
Permit? 

4D. 100-yr 
floodplain? 

4E. Barrier 
Beach? 

4F. 
AC
EC? 

 

Weight  1 1 1 1 1 1 5 
         
Total Max. 
Points 

       45 

 
 The team conducted two site visits to assess the top fifteen sites, the first on June 30, 2015 and 
the second on August 8, 2015. The weather, with no precipitation recorded the preceding two 
days for both dates, was clear and sunny each day and the team consisted of the following persons:  
 
Wayne Castonguay, Ipswich River Watershed Association, Executive Director 
David Stanley, Ipswich Conservation Commission 
Glenn Gibbs, Ipswich Town Planner 
Rick Clarke, Ipswich DPW Director 
Frank Ventimiglia, Ipswich DPW Director of Field Operations 
Kevin McHugh, P.E., Coneco Engineers and Scientists, Inc. 
Martin Pillsbury, Environmental Program Director, MAPC 
Sam Cleaves, Principal Regional Planner, MAPC 
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The team evaluated three sites on June 30 and the remaining sites on August 5, visually inspecting 
each site and completing an evaluation matrix for each.   During the two inspections the original 
fifteen sites were first consolidated into eleven sites as it was found that in some cases, adjacent 
outfalls could be consolidated efficiently under a single a single BMP.  The team then combined 
what it had learned from its field analysis with the evaluation criteria to help select the final three 
BMP sites.  Sites with the highest score after completing the site visits were carried forward for 
final conceptual BMP development.  Specifics of the ranking are included in Table 2 and the 
results summarized below. See Appendix for detailed ranking spreadsheet
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Table 9- Stormwater Retrofit Feasibility Ranking 

Stormwater Retrofit 
Technical Feasibility 

Sites 58/27 Site 57/55  SiteTH-1  Site K-3  Site K-4  Site K-7  Site K-1 

Town 
Wharf 

 

Water 
Street 

Town 
Hall 
parking 
area 

 

Kimball 
Brook 

 

Kimball 
Brook at 
Farley Ave 

 

Kimball 
Brook at 
Topsfield 
Rd. 

Kimball 
Brook at 
Peabody 
St 

 

Suitability to 
address 
loading and 
pollutants 

 

17 17 17 17 13 10 13 

Access and 
physical  
feasibility of 
the site 

 

14 14 14 14 0 14 14 

Municipal 
Feasibility 

 

9 9 9 9 0 4 9 

Jurisdictional 
Requirements 

 

4 4 4 4 3 4 5 

Total Points 44 44 44 44 16 32 41 

 

(Table continued next page) 
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Table 9 Stormwater Retrofit Feasibility Ranking (Continued) 

Stormwater Retrofit 
Technical Feasibility 

Site K-2 Site S-1 Site S-2 Site K5/K6 Site 32 Site 33 

Kimball 
Brook 
above 
dam at 

Hayward 
Street 

 

Saltonstall 
Brook 
above 

Sylvania 
Dam- 

Saltonstall 
Brook above 

Sylvania Dam- 

Kimball 
Brook-

Hodgkins 
Drive 
and 

Heard 
Drive 

 

Saltonstall 
Brook, 
Upper 

River Rd 
above 

Sylvania 
Dam 

 

Foot of 
Masconomet 

Rd, near 
#43 

Masconomet 
Rd 

 

Suitability to 
address 
loading and 
pollutants 

 

13 14 14 13 13 13 

Access and 
physical  
feasibility of 
the site 

 

14 11 11 14 10 14 

Municipal 
Feasibility 

 

9 0 0 9 6 9 

Jurisdictional 
Requirements 

 

6 4 4 4 4 5 

Total Points 42 29 29 40 33 41 



4.0 Description of Proposed Best Management Practices 
 

The proposed structural BMPs within the Ipswich stormwater drainage system were selected and 
designed with the goal of improving the overall water quality of the stormwater discharging into 
the Ipswich River.  The BMPs are designed to capture and treat one inch of runoff from the 
contributing drainage area to the maximum extent practicable, which is consistent with Standard 7 
of the Massachusetts Stormwater Management Standards for water quality (page 2, 
MADEP/CZM). 

The costs estimates are based on a combination of compiled data in “Costs and Benefits of 
Stormwater BMPs” (Center for Watershed Protection, 1998) and best professional judgment based 
on experience or as noted. The cost estimate found in the CWP 1998 resource was modified to 
account for elapsed time plus the incurred cost of implementing retrofits versus new construction. 
This provided a more realistic, if not more conservative cost estimate. The exact costs will vary 
from these estimates based on final engineering design, permitting and contingencies. Design, 
permitting and contingency costs can be generally estimated at 30-35% of the base construction 
costs (CWP, 1998). 

All BMPs have been designed and sized under the conservative assumption that no other BMP is 
being implemented simultaneously. The pollutant removal efficiency estimated for each BMP is 
based on the assumption that each BMP is implemented independently of all others. However, it 
is recommended that a combination of BMPs be implemented jointly to address as large an area as 
possible within the study area to achieve a greater total pollutant reduction at the outfall. 

The Town of Ipswich, with its history of stormwater awareness and treatment going back to the 
1990s, already employs many non-structural BMPs to help remediate stormwater pollution in 
Ipswich.  In large part due to the efforts over the years of the Ipswich Coastal Pollution Control 
Committee, who worked with Massachusetts Coastal Zone Management to produce the 2000 
CSRP for the Town of Ipswich, the Town has adopted non-structural BMPs over the years, 
including the following: 

 The continued use of public education tools such as stormwater flyers in Town Hall 
and the Library, an active pooper-scooper program and availability of bags and proper 
disposal bins in Ipswich, education and Please Do Not Feed Waterfowl posted signs at 
various sites within Ipswich; 

 The adoption of a strict stormwater bylaw and regulations in 2010.   The stormwater 
bylaw is far stricter than most bylaws which use the standard one-acre of land 
disturbance as its trigger for a stormwater permit. Ipswich requires a stormwater permit 
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for any land disturbance exceeding only 10,000 square feet while offering flexibility and 
incentives for the use of low impact development to meet the permit’s requirements. 

 Prohibitions/bylaw on the feeding of waterfowl in the Town; 

 Adoption and enforcement of dog waste bylaw. The Ipswich Animal Control Officer 
has suggested a program using DNA found in dog waste to track repeat dog owner 
offenders; 

 Work by the Coastal Pollution Control Committee and the Shellfish Constable to 
establish an ongoing fecal monitoring program for the largest brooks flowing into the 
Ipswich and begin conducting surveys on the effectiveness of regulations and public 
education efforts to prevent the feeding of wildfowl; 

 Outreach by utility bill insert by the Ipswich Planning Department informing residents 
of BMPs for reducing household stormwater pollution, controlling animal wastes, 
fertilizer and pesticides/management.   

 

In addition, the Town is working on a structural, Section 319 BMP project to reduce stormwater 
pollution from Farley Brook from flowing into the Ipswich River by constructing extended 
detention wetlands within one of the brook’s sub-basins. 

 

4.1 Bioretention System 

Bioretention areas, also referred to as a “raingarden or “biofilter” are landscaping features adapted 
to treat stormwater runoff on the development site. They are commonly located in parking lot 
islands or within small pockets in residential land uses. Surface runoff is directed into shallow, 
landscaped depressions. These depressions are designed to incorporate many of the pollutant 
removal mechanisms that operate in forested ecosystems. During storms, runoff ponds above the 
mulch and soil in the system. Runoff from larger storms is generally diverted past the facility to the 
storm drain system. The remaining runoff filters through the mulch and prepared soil mix. 
Typically, the filtered runoff is collected in a perforated underdrain and returned to the storm 
drain system.   

Bioretention facility surface areas are typically sized at a ratio of 5% of the impervious area 
draining to the facility to capture, manage, and treat runoff from the 1-inch precipitation event.14 
Pretreatment for bioretention consists of a grass channel or grass filter strip, a gravel diaphragm / 
stone drop, and a mulch layer. In addition, there are several physical geometry recommendations 
that should be considered in the layout and design of bioretention facilities. 

                                                 
14 EPA Stormwater Technology Fact Sheet: Bioretention, 1999 
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The cost of the raingarden will depend on its size and the types of vegetation used. Typical costs 
for professional installation are approximately $10- $12/square foot, with most residential 
bioretention systems sized for residential development. 15  

Figure 5- Schematic of Bioretention/Raingarden- CRWA 

 

 

4.2 Constructed Wetland 

Constructed stormwater wetlands are man-made wetlands specially designed to store and filter 
stormwater runoff. As stormwater is held in the wetland, particles settle out and nutrients are 
taken up by vegetation. Over the long-term, microorganisms break down petroleum hydrocarbons 
carried in stormwater runoff from roads, driveways and parking lots. Additionally, vegetation takes 
up metals that have settled out of stormwater and into the sediment. When stormwater enters the 
wetland it displaces a portion of the existing water, which flows out to a drainage system or 
receiving waterway, however, these systems typically have the capacity to store large volumes of 
water. There are five types of stormwater wetlands: shallow marsh system, basin/wetland system, 
extended detention wetland, pocket wetland and gravel wetland.16 

 

                                                 
15 1Bannerman, R. and E. Considine. (2003). Rain Gardens: A How-to Manual for Homeowners. University of 
Wisconsin–Extension and Wisconsin Department of Natural 
Resources. Available at: http://www.water.rutgers.edu/Rain_Gardens/home.rgmanual.pdf. 
16 Charles River Watershed Association  
Low Impact Best Management Practice (BMP) Information Sheet www.charlesriver.org, 2008 
 

http://www.water.rutgers.edu/Rain_Gardens/home.rgmanual.pdf
http://www.charlesriver.org/
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Figure 6 -Constructed Wetland, CRWA 

 

Constructed wetlands provide many benefits in additions to treating stormwater runoff including 
reducing peak stormwater flows, stormwater runoff volume and flow rates which increases local 
flood control.  Constructed wetlands improve local surface quality waterways, as well as providing 
wildlife habitat and increasing the beauty of residential, commercial or industrial sites.  While 
stormwater wetlands reduce overall stormwater runoff volume to surface waterways through 
evaporation, however, they do not typically recharge a significant amount of water into the ground 
as groundwater. 

The cost to maintain a constructed wetland is approximately $780 - $164017 for a one acre 
wetland. Typical maintenance needs include regular embankment mowing, bi-annual vegetation 
inspection and replacement as needed, removing trash and debris from the wetland water control 
structures as needed, removing invasive plant species and dredging and disposing of sediment from 
pre-treatment areas every year, and every ten years for the wetland.  Installation costs are 
approximately $39,000 to $82,000 per acre. 

 

                                                 
17 5Milwaukee Metropolitan Sewerage District (MMSD). (2007). State of the Art Report; Chapter 4: Summary of 
Nonpoint Source Technology Analysis. Available at: http://www.mmsd.com/wqi/. 
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Figure 7- Shallow Marsh Constructed Wetland, Mass Stormwater Handbook, Volume 2, Chapter 2 

 

High pollutant removal efficiencies are one of the major benefits of constructed stormwater 
wetlands. Properly designed stormwater wetlands can be very effective at eliminating many 
pollutants that are of concern in the Ipswich River watershed:  

Total Suspended Solids: 65% - 90% 
Total Phosphorus: 15% - 75% 
Total Nitrogen: 0% - 55%  
Total Zinc: 30% - 70% 
Total Copper: 20% - 6518 
 

4.3 Water Quality Swales 

Water quality swales are vegetated open channels designed to treat the required water quality 
volume and to convey runoff from the 10-year storm without causing erosion. 

There are two different types of water quality swales that may be used to satisfy the Stormwater 
Management Standards: 

                                                 
18 Charles River Watershed Association  
Low Impact Best Management Practice (BMP) Information Sheet  
www.charlesriver.org, 2008 
 

http://www.charlesriver.org/
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• Dry Swales 

• Wet Swales 

Unlike drainage channels which are intended to be used only for conveyance, water quality swales 
and grass channels are designed to treat the required water quality volume and incorporate specific 
features to enhance their stormwater pollutant removal effectiveness. Water quality swales have 
higher pollutant removal efficiencies than grass channels.  

Figure 8 -Water Quality Swale 

 

Image courtesy of Photo Shelter 
 

Vegetated swales can be used in place of more expensive curb and gutter systems. Though they do 
have a higher degree of maintenance standard curb and gutter systems and can suffer damage from 
off-street parking and snow removal practices, swales provide extensive water quality and control 
benefits while remaining compatible with LID designs.  They should be carefully designed as wet 
swales can produce mosquito breeding problems and they are impractical in poorly drained soils. 
Wet and dry swales can reduce TSS by up to 70% when used with a pre-treatment device such as a 
forebay. They work well where space is at a premium for development and re-development. Total 
nitrogen and phosphorous has a wide 20-90% removal range and there is insufficient data for fecal 
coliform.  
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4.4 Underground Sand Filter 

Also known as filtration basins, sand and organic filters consist of self-contained beds of sand or 
peat (or combinations of these and other materials) either underlaid with perforated underdrains 
or designed with cells and baffles with inlets/outlets. Stormwater runoff is filtered through the 
sand, and in some designs may be subject to biological uptake. Runoff is discharged or conveyed to 
an Applicable to small drainage areas of 1 to 10 acres, although some designs may accept runoff of 
up to 50 acres. Sand filters work well in densely populated areas as retrofits and can have a long 
design life if properly maintained. Frequent maintenance is required and they are relatively 
expensive to build and install.  They can be ineffective on high ground water sites and may not 
function as well in the winter. 
Pollutant removal efficiencies are as follows: 

• Total  Suspended Solids (TSS): 80% with pretreatment 

• Total Nitrogen: 20% to 40% 

• Total Phosphorus:10% to 50% 

• Metals (copper, lead, zinc, cadmium):50% to 90% 

• Pathogens (coliform, e coli):Insufficient data 

 

4.5 Proprietary Water Quality Devices 

 

A proprietary separator is a flow-through structure with a settling or separation unit to remove 
sediments and other pollutants. They typically use the power of swirling or flowing water to 
separate floatables and coarser sediments, are typically designed and manufactured by private 
businesses, and come in different sizes to accommodate different design storms and flow 
conditions. Some rely solely on gravity separation and contain no swirl chamber. Since proprietary 
separators can be placed in almost any location on a site, they are particularly useful when either 
site constraints prevent the use of other stormwater techniques or as part of a larger treatment 
train. The effectiveness of proprietary separators varies greatly by size and design so sizing is critical 
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Figure 9- Proprietary Water Quality Device 

 

Advantages: 
• Removes coarser sediment. 

• Useful on constrained sites. 

• Can be custom-designed to fit specific needs of a specific site. 

Disadvantages/Limitations: 

• Removes only coarse sediment fractions 

• Provides no recharge to   groundwater 

• No control of the volume of runoff 

Pollution efficiency is as follows: 

Total Suspended Solids (TSS) - Varies. 
Nutrients (Nitrogen, phosphorus)  - Insufficient  data 
Metals (copper, lead, zinc, cadmium) - Insufficient data 
Pathogens (coliform, e  coli)  -  Insufficient data 
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4.6 Porous Pavement and Pavers 

 
Porous pavement is a paved surface with a higher than normal percentage of air voids to allow 
water to pass through it and infiltrate into the subsoil. This porous surface replaces traditional 
pavement, allowing parking lot, driveway, and roadway runoff to infiltrate directly into the soil 
and receive water quality treatment. All permeable paving systems consist of a durable, load-
bearing, pervious surface overlying a stone bed that stores rainwater before it infiltrates into 
the underlying soil. Permeable paving techniques include porous asphalt, pervious concrete, 
paving stones, and manufactured “grass pavers” made of concrete or plastic. Permeable paving 
may be used for walkways, patios, plazas, driveways, parking stalls, and overflow parking 
areas.19 
 

Table 10 -Porous Pavement Characteristics 

Standard Description 

Peak Flow Provides peak flow 
attenuation for small storms. 

Recharge Provides groundwater 
recharge. 

TSS 
Removal 

80% TSS Removal credit if 
storage bed is sized to   hold 
½-inch or 1-inch Water 
Quality Volume, and 
designed to drain within 72 
hours. 

Higher 
Pollutant 
Loading 

Not suitable. 

Discharges near 
or to Critical 
Areas 

Not suitable especially within 
Zone IIs or Zone A’s of public 
water supplies. 

Redevelopment Suitable. 

All porous pavement types must be constructed over a designed storage bed that promotes 
infiltration, prevents clogging and functions well in cold weather climates.  Grass pavers can offer 

                                                 
19 Volume 2 
Chapter 2: Structural BMP Specifications for the Massachusetts 
Stormwater Handbook, pg. 118. 
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significant site landscaping benefits and all types of porous pavement can be used for retrofitting 
pervious parking areas.  Porous pavements require regular maintenance to prevent clogging, with 
paving stones area needing filler replacement between stones and grass pavers needing re-seeding 
as needed.  Winter sanding of porous pavement areas will result in clogging,  underlying soils need 
have a permeability rate of at least ).17 inches per hour and care must be taken not to compact 
underlying parent soils when installing  porous paving BMPs.   

Figure 10- Typical Porous Pavement Installation 

 

Source: EPA Stormwater Technology Fact Sheet- Porous Pavement- EPA 832_F-99-023, 1999 

Pollutant Removal 

Total Suspended Solids (TSS) 80% 
Nutrients (Nitrogen, phosphorus) Insufficient data 
Metals (copper, lead, zinc, cadmium) Insufficient data 
Pathogens (coliform, e coli) Insufficient data 
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5.0 Conclusion 
 
In collaboration with the Town of Ipswich, the Ipswich Stormwater Working Group, including 
Coneco Engineers and Scientists, Inc., MAPC has performed a watershed assessment of the sub 
watersheds of the Ipswich River and its tributaries located within the Town of Ipswich to identify 
and prioritize potential sites for the implementation of stormwater Best Management Practices 
(BMPs) using a green infrastructure approach. Structural and non-structural management methods 
were both considered with the goal of implementing green infrastructure treatment to address the 
water quality challenges facing the Ipswich River, including the following:  
 

 water quality swales; 

 sand filters; 

 constructed wetlands; 

 porous pavers; 

 bioretention systems; and 

 the continued use of existing non-structural BMPs. 
 

To identify and prioritize potential BMP implementation sites, the project team developed a step-
by-step approach that initially considers all potential sites within the target watershed, and through 
a structured evaluation process, culminated with a targeted list of select sites for further 
consideration.  The key data related tasks to be performed included the following: 
1. Conducting an initial identification of potential BMP implementation sites in 
collaboration with the Working Group and a review of existing water quality studies, regional 
watershed mapping and Town land use mapping. 
2. Completing a screening of potential best potential BMP sites identified under Task 1 to 
reduce the number of potential sites to approximately 15. 
3. Creating a BMP Alternative Evaluation Matrix to rate the potential BMPs and conducting 
site visits to each site, applying a numerical rank for each of the evaluation criteria based on a raw 
score for each and modified by weighting factors.  
4. Developing conceptual BMP implementation plans for the 3 highest scoring sites. 

 Site Summary 
 
1. Town Hall Sites- The Town wishes to expand parking at its Town Hall while increasing 
attenuation of stormwater.  A vegetated swale and a bioretention area will be designed to capture 
runoff from portions of the existing parking area with two Stormceptor proprietary water quality 
units to capture a smaller portion of the parking lot.  The expanded parking area will be 
constructed with porous pavers.  This site offers high visibility of stormwater remediation and 
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helps highlight structural BMPs in Ipswich. Though public education was not included as a formal 
part of the ranking process, this site offers an opportunity to treat the high stormwater sheet flow 
from the Town Hall parking area even while adding parking 
 

Table 11-Town Hall BMP Pollutant Removal Efficiency 

 Town Hall BMPs  
Estimated Pollutant Removal Efficiency (%)* 

Fecal 
Coli. 4 

Total N 2 Total P 2 TSS 3,4 Metals  
(Cd, Cu, 
Pb, Zn)3 

Hydro- carbons 3 

Bioretention System 9
8 

60-70 65-75 80-99 42-99 62 

Proprietary WQ Device 
0 14 5 80 ND 45-98  

(oil and grease) 

Water Quality Swale 

 

 
7
8 

ND 9 81 42-71 62 

Porous Pavers N
D 

ND ND 80 ND ND 

 
The water quality swale and bioretention system at the Town Hall site can be expected to remove a 
high percentage  of the fecal coliform washing off the site with up to 70% Nitrogen removal 
through the bioretention and additional high removals for Phosphorous, TSS  and Metals.  Most 
of the area will be treated using the swale or bioretention areas with a small area being treated by 
the Stormceptor units, which will add TSS removal but offer limited bacterial, Nitrogen or Metals 
removal. 
 

Table 12- Town Hall BMP Estimated Costs 
  
Town Hall  BMPs 

 
Estimated Costs (for Planning Purposes only)* 

 Capital Cost Design, Permitting, 
Contingency 4 

Total Annual Routine 
Maintenance4 

 

Water Quality Swale 
 

$10,000 - $34,000 $3,000 - $10,100 $13,000 - $44,100 5% - 7% 

Proprietary WQ Device $54,100 -$75,700 $16,200 - $22,700 $70,300 - $98,400 $400 - $750 / cleanout 

Bioretention System $14,200 - $16,300 $4,300 - $4,900 $18,500 - $21,500 5% - 7% 

Porous Pavers5 $2- $10.00  
per square foot 

ND ND ND 
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2. Town Landing Site- This is a high visibility site located adjacent to the Ipswich River and it 
offers substantial stormwater public education benefits as well as effectively remediating large 
known sources of stormwater. The Town plans to use a combination of structural BMPs to treat 
stormwater at the site. The Town wishes to install a sand filter under the existing Town Landing 
parking site to treat first flush runoff from sub-basins 27 and 58.  The seawall at the state owned 
section of the landing is due for reconstruction and the Town would like to install the filter while 
the seawall is under construction to avoid additional delays. The second area of remediation 
involves sub-basins 57 and 55. The Town DPW notes that a substantial amount of groundwater, 
including during dry weather, currently runs to the outlet at site 57.  The plan is to divert all 
groundwater flows to outfall 57 and then divert first flush stormwater that had been flowing to 
outfalls 55 and 57 to outfall 55 only.  The stormwater flowing to outfall 55 will first be treated 
using a vegetated swale and then possibly be connected to two existing Stormtreat systems that are 
currently offline prior to reaching outfall 55. 
 

Table 13Town Landing BMP Pollutant Removal Efficiency 

 
Town Landing  

BMPs 

 
Estimated Pollutant Removal Efficiency (%)* 

 
Fecal Coli. 4 

 
Total N 2 

 
Total P 2 

 
TSS 3,4 

 
Metals  
(Cd, Cu, 
Pb, Zn) 3 

 
Hydro- carbons 3 

Water Quality Swale 
 

 
78 

ND 9 81 42-71 62 

Proprietary WQ 
Device 

0 14 5 80 ND 45-98  
(oil and grease) 

Sand Filter ND 20-40 10-50 80 50-90 ND 

 
The water quality swale will be effective in pre-treating bacteria, metals, and hydrocarbons and TSS 
from sub-basin 55 and will be further treated for TSS and some Nitrogen removal by the existing 
Stormtreat systems, once they are checked and put back online.  The addition of the sand filter 
will further remove additional Nitrogen, some Phosphorus, TSS and Metals. 
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Table 14Town Landing BMP Estimated Costs 

Town 
Landing 
BMPs 

 
Estimated Costs (for Planning Purposes only)* 

  
Capital Cost 

 
Design, Permitting, 

Contingency 4 

 
Total 

 
Annual Routine 
Maintenance 
4  Water Quality Swale 

 
$10,000 – 
$34,000 

$3,000 - 
$10,100 

$13,000 – 
$44,100 

5% - 7% 

Proprietary WQ Device $54,100 – 
$75,700 

$16,200 - 
$22,700 

$70,300 – 
$98,400 

$400 - $750 / cleanout 

Sand Filter ND ND ND ND 

 
 

3. Kimball Brook Sites: Involving both sub-basin K-2 and K-3, the first flush runoff from these two 
outfalls will be combined and directed to a new constructed wetland to be constructed adjacent to 
Kimball Brook. The area drains is industrial in nature, helping these sites to score higher on the 
alternatives analysis. Installation of the BMP can take place on privately owned piece of land that 
has an existing conservation restriction in place. The area is large enough to treat the first inch of 
runoff and is easily accessible for maintenance. The existing conservation restriction will allow for 
construction and long-term access needed to maintain the BMP. 

Table 15-Kimball Brook BMP Pollutant Removal Efficiency 

 
Kimball Brook 
BMP 

 
Estimated Pollutant Removal Efficiency (%)* 

 
Fecal Coli. 4 

 
Total N 2 

 
Total P 2 

 
TSS 3,4 

 
Metals 3 

(Cd, Cu, 
Pb, Zn) 

 
Hydro- carbons 3 

 
Constructed 

Wetland 

78 24 38 68-84 40-70 90 

 
Constructed wetlands have a relatively high bacterial removal efficiency with lower removal rates 
for Nitrogen but higher rates for TSS, Metals and Hydrocarbons.  
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Table 16-Kimball Brook BMP Estimated Costs 

Kimball 
Brook BMP 

 
Estimated Costs (for Planning Purposes only)* 

  
Capital Cost 

 
Design, Permitting, 

Contingency 4 

 
Total 

 
Annual Routine 
Maintenance 
4  Constructed Wetland $16,000- $26,700 $4,800- $8,000 $20,800 -$34,700  2% 

 
* Notes:   

1 Note: Because this project is a retrofit of an existing stormwater system and is not being developed as the direct result of 
a new construction project, the proposed BMPs are not subject to the full suite of stormwater management standards in 
the Massachusetts Stormwater Management Policy (MADEP/MACZM, 1997), but are designed in accordance with 
Standard 7.  Standard 7 states that “new (retrofitted or expanded) stormwater management systems must be designed to 
improve existing conditions.”  To this end, MAPC has selected BMP design criteria to match, in part, those of the 
stormwater management standards. 

2 Source: Center for Watershed Protection. 1998. Cost and Benefits of Storm Water BMPs, Final Report 9/14/98. 
Prepared for: Parsons Engineering Science under EPA Contract 68-C6-0001. WA 2-15. Task 6.  

3 Source: Schueler, T. 1997. Comparative Removal Capability of Urban BMPs: A Reanalysis. Watershed Protection 
Techniques, 1(2):  515-520. 

    4 Source: MADEP/CZM. 1997. Massachusetts Stormwater Management Policy. Volume One.   Boston, MA. 

    5 Source: Peterson, C., 2001: Pervious Paving Alternatives.http://www.petrusutr.com/paving_paper.htm
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 6.0 Stormwater Funding Sources 
 
Stormwater management can be costly, but it is a good investment. In conjunction with the 
prevention of stormwater pollution through Low Impact Development (LID) design and build 
techniques, stormwater remediation projects help reduce stormwater runoff, increase ground water 
discharge, better manage flood control, and provide healthy aquatic ecosystems through 
maintenance of base flow for streams and rivers.  The following offers a brief summary of 
stormwater funding sources in Massachusetts, various stormwater funding mechanisms and types 
of stormwater utilities. 

 Massachusetts Stormwater Grants and Loans20 

604(b) Water Quality Management Planning Grant Program 

As authorized under the federal Clean Water Act Section 604(b), this program is used for water 
quality assessment and management planning.  

319 Nonpoint Source Grant Program 

As authorized under Section 319 of the Clean Water Act, this grant program is typically used to 
follow up on selected 604(b) assessment and planning grants. Projects must be consistent with the 
Massachusetts Nonpoint Source Management Plan and are generally tied to implement measures 
that target the major source(s) of nonpoint source pollution within a watershed or subwatershed. 
They can also be used for education and outreach activities that demonstrate the effectiveness of 
new technology that may also be funded with the 319 program. 

 Massachusetts State Revolving Loan Fund (SRF) Program 

The Massachusetts SRF Program was established to help provide low cost loan to municipalities 
that are seeking to comply with federal and state water quality requirements.  The loans may be 
applied to nonpoint source pollution abatement projects such as landfill capping, community 
programs for upgrading septic systems (Title 5) and stormwater remediation. 

 Stormwater Funding Mechanisms and Utilities21 

Many communities have adopted or are considering additional tools to help provide funding for 
stormwater remediation.  Some of those tools include the following: 

 

                                                 
20 Massachusetts Department of Environmental Protection, Grant and Loan Programs, 2012, 
http://www.mass.gov/eea/docs/dep/water/12grntlo.pdf 
21 US EPA Agency New England, Funding Stormwater Programs, 2009, 
https://www3.epa.gov/region1/npdes/stormwater/assets/pdfs/FundingStormwater.pdf. 
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 Stormwater Utilities- six New England case studies; 

 Use of property taxes and general fund; 

 Special assessment districts and regional funding mechanisms; 

 Service fees and system development charges. 

 

MAPC and project partners developed a Stormwater Utility/Funding Starter Kit22 to help 
municipalities take control of local water quality issues via a long-term funding source for 
stormwater management. 

Massachusetts municipalities are authorized under Massachusetts General Laws to establish a 
stormwater management authority, empowering them to charge fees to property owners, just as 
traditional utilities are allowed to charge fees for electricity, drinking water, and sewering services 
(MGL Chapter 40 Section 1A, Chapter 40A Section 5, Chapter 44 Section 53F‐1/2, and Chapter 
83 Section 16).  

 

                                                 
22 http://www.mapc.org/Stormwater_Financing 

http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleVII/Chapter40a/Section1a
http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleVII/Chapter40a/Section5
http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleVII/Chapter44/Section53F1~2
http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleXIV/Chapter83/Section16
http://www.malegislature.gov/Laws/GeneralLaws/PartI/TitleXIV/Chapter83/Section16


53 | P a g e  
Ipswich Watershed Resource Assessment – - June 30, 2016 

 7.0 Appendices 

 

 

Appendix A:  Priority BMP Site Diagrams 
 
Appendix B:  Priority BMP Site Photos 
 
Appendix C:  Preliminary Designs for Top Priority Sites 

Town Hall (Site TH) 
Town Landing (Sites 55, 57, 58, and 27) 
Kimball Brook (Sites K-2 and K-3) 
 

Appendix D-  BMP Evaluation and Siting Criteria Field Form and Detailed 
Ranking Spreadsheet 
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Site 55, Above Town Landing 

 

Existing Storm Treat units 
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Site 58, Town Landing 

 

Catch basin at west end of Town Landing parking lot 

 

Site 58 outfall in retaining wall behind the parked truck 
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Site 27, Town Landing 

 

Site 27 outfall in retaining wall at east end of Town Landing 

 

East end of Town Landing near Outfall 27 
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Site TH, Town Hall 

 

Drainage from parking lot access drive directed towards the Ipswich River 

 

Area for potential vegetated filter strip and bioretention area to intercept drainage 
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Site TH, Town Hall 

 

Access drive behind Town Hall, Ipswich River just beyond guard rail,  potential Stormcepters. 

 

Overflow parking behind Town Hall, potential permeable pavers for expanded parking 
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Site K-1, Kimball Brook 

 

K-1 Outfall inside culvert under Peabody Street 

 

Land off of Peabody Street, potential constructed wetland BMP 
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Sites K-2 and K-3, Kimball Brook 

 

K-2 and K-3 outfalls just below box culvert 

 

Land along Kimball Brook, potential site for extended detention wetland BMP 
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Sites K-5 and K-6, Kimball Brook 

 

Outfall K-5 

 

Outfall K-6 
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Site K-7, Kimball Brook 

 

K-7 Outfall 

 

Downstream of Outfall K-7 
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Site 32, Ipswich River 

 

 

 

Overland flow from Outfall 32 to the Ipswich River 
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Site 32, Ipswich River 

 

Upgradient drainage to Outfall 32 

 

Catch basin upgradient of Outfall 32 
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Site 33, Ipswich River 

 

Catch Basin upgradient of Outfall 33 

 

Lot adjacent to Ipswich River Watershed Association land, potential constructed wetland 
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Sites S-1 and S-2, Saltenstall Brook at State Highway 1A 

 

State Highway 1A crossing Saltenstall Brook, S-1 and S-2 outfalls in culvert 

 

S-2 Outfall in culvert under State Highway 1A 
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Sites S-1 and S-2, Saltanstall Brook at State Highway 1A 

 

S-1 Outfall in culvert under State Highway 1A 

 

Town land adjacent to culvert; potential Vortechnics BMP units 
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Appendix C- 

BMP Evaluation and Siting Criteria Field Form and  

Detailed Ranking Spreadsheet 
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BMP Evaluation and Siting Criteria     Date_________________________ 

SiteIdentification________________________________________________________________________________________ 
 

Target Pollutants  (303D listing; TMDL, ______________________________________________________________________ 
 

Contributing Area Description Acres, Land Use, Potential Sources)__________________________________________________ 

Evaluation Criteria                              Raw Score         Weight       Ranking

. Site Suitability for BMP’ to address loading and pollutants      
                   

No=0, Yes=1) 

 

1A  Does the site’s contributing area have land uses with high potential 
for pollutant loading)? 
 

1B  Does the site discharge to receiving waters with impairment ranking? 
 

1C  Is the site suitable for available BMPs to treat target pollutants? 
 

1D  Is there a significant potential pollutant loading reduction at the site,  
        based on drainage area, estimated volumetric flow and pollutant 
loads? 
 

1E  Is the site potentially suitable for groundwater discharge? 
 

2.  Access and physical feasibility of the site 
 

2A  Does the site have adequate space for a BMP? 
 

2B  Are site soil conditions favorable for BMP options? 
 

2C  Does sufficient head exist at the site to drive potential BMP’s? 
 

2D  Is site depth to  bedrock and/or groundwater favorable for BMP’s? 
 

2E  Is site slope favorable for BMP implementation? 
 

3.  Municipal Feasibility 
 

3A  Site constraints to maintenance of a BMP 
 

3B  BMP Maintenance costs  
 

3C  BMP construction costs 
 

3D  Potential nuisances 
 

4. Jurisdictional Requirements 
 

4A  MA Wetlands Protection Act 
 

4B  ACOE Section 404 Permit 
 

4C  401 Water Quality Certification 
 

4D  401 Water Quality Certification 
 

4E  100-Year Floodplain 
 

4F  Barrier Beach 
 

4G  Area of Critical Environmental Concern (ACEC) 
 

 
________ ___3_____ ________ 
 

________ ___3_____ ________ 
 
 

________ ___3_____ ________ 
 
 

________ ___4_____ ________ 
 

________ ___4_____ ________ 
 

(No=0, Yes=1)   
 

________ ___4_____ ________ 
 

________ ___3_____ ________ 
 

________ ___2_____ ________ 
 

________ ___3_____ ________ 
 

________ ___2_____ ________ 
 

 

(High=0, Low=1)   
 

________ ___2_____ ________ 
 

________ ___3_____ ________ 
 

________ ___3_____ ________ 
 

________ ___1_____ ________ 
 

(Yes=0, No=1)   
 

________ ___1_____ ________ 
 

________ ___1_____ ________ 
 

________ ___1_____ ________ 
 

________ ___1_____ ________ 
 

________ ___1_____ ________ 
 

________ ___1_____ ________ 
 

________ ___1_____ ________ 
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Site visit date Site ID Site Name/Desription
Initial priority 

ranking
Target Pollutants

Contributing Area 

Description

 1A Land use with 

high potential for 

pollutant loading?

1B Discharge to 

receving waters 

with impairment 

ranking?

 1C Suitable for BMPs to 

treat target pollutants? 

(subtotal)

 1D Significant 

pollutant 

loading 

reduction?

1E Suitable for 

groundwater 

discharge? 

(subtotal)

  2 A 

Adequate 

space for 

BMP?

2B Soil 

conditions 

favorable for 

BMPs?

 2C Sufficient 

head exist to 

drive BMP?

2D Depth to 

bedrock or 

groundwater 

favorable for 

BMPs?

2E Slope favorable 

for BMP 

installation? 

(subtotal)

 Legend and 

Score Weight
3 3 3 4 4 4 3 2 3 2

6/30/2015 58/27 Town Wharf High Bacteria/road runoff
sub-sheds for 58 

and 27
1 1 1 (9) 1  1 (8) 1 1 1 1 1 (14)

6/30/2015 57/55
 Water Street: Two exising vortecnic units 

in place at 55; 
High Bacteria/road runoff sub-shed for 55 1 1 1 (9) 1 1 (8) 1 1 1 1 1 (14)

6/30/2015 TH-1 Town Hall parking area High Bacteria/road runoff
TH subshed/parking 

lot
1 1 1 (9) 1 1(8) 1 1 1 1 1 (14)

8/5/2015 K-3 Kimball Brook; road covers outfall High Bacteria/road runoff K-3 subshed 1 1 1 (9) 1 1 (8)

1: need to 

divert first 

flush to town 

land next to 

Kimball Brook

1 1 1 1 (14)

8/5/2015 K-4 Kimball Brook at Farley Ave High Bacteria/road runoff K-4 subshed 1 1 1 (9) 1 0( 4) 0 0 0 0 0

8/5/2015 K-7
Kimball Brook at Topsfield Rd; outfall 

hidden under street
High Bacteria/road runoff

K-7 

subshed:suburban 

residential
1 1 0: private property (6) 1 0 (4) 1 1 1 1 1 (14)

8/5/2015 K-1 Kimball Brook at Peabody St High Bacteria/road runoff

K-1 subshed: 

industrial and 

commercial  parking 

lots with suburban 

residential

1 1 1 (9) 1 0 (4) 1 1 1 1 1 (14)

8/5/2015 K-2
Kimball Brook above dam at Hayward 

Street
High Bacteria/road runoff K-2 subshed 1 1 1 (9) 1 0 (4) 1 1 1 1 1 (14)

8/5/2015 S-1
Saltonstall Brook above Sylvania Dam-

under culvert in road
High Bacteria/road runoff S-1 subshed 1 1 0 (6) 1 1 (8) 1 1 1 0 1 (11)

8/5/2015 S-2
Saltonstall Brook above Syvania Dam-

under culvert in road
High Bacteria/road runoff S-2 subshed 1 1 0 1 1 (8) 1 1 1 0 1 (11)

8/5/2015 K-5/K6
Kimball Brook-Hodgkins Drive and Heard 

Drive
Medium Bacteria/road runoff K-5/K6  subsheds 1 1 1 (9) 1 0 (4) 1 1 1 1 1 (14)

8/5/2015 32
Saltonstall Brook, Upper River Rd above 

Sylvania Dam
Medium Bacteria/road runoff

32 subshed; many in 

neighborhood have 

upgraded septic 

systems

1 1 1 (9) 1 0 (4) 0 1 1 1 1 (10)

8/5/2015 33
Foot of Masconomet Rd, near #43 

Masconomet Rd
Medium Bacteria/road runoff

33 subshed: septic 

system area
1 1 1 (9) 1 0 (4) 1 1 1 1 1 (14)

8/5/2015 111 Basin #1 drain  on Little Neck Medium Bacteria/road runoff 111 subshed 0 1 1 (6) 0 1 (4) 1 1 1 1 1 (14)

Priority BMP Site Evaluation Criteria and Ranking Summary (Page 1 of 2)

Access and Physical Feasibility of the Site  (Yes=1 / No=0)Suitability to Address Loading and Pollutants (Yes=1 / No=0)

SITE CHARACTERITSTICS EVALUATION CRITERIA AND SCORING



FINAL RANKING

Site visit date Site ID Site Name/Desription

3A Site constraints 

to maintenance of 

BMP

3B BMP maintenance 

costs

3C BMP 

construction costs

3D Potential 

nuisances 

(subtotal)

4A MA Wetlands 

Protection Act

4B ACOE Section 404 

Permit

4 C 401 Water 

Quality Permit

4D 100-yr 

floodplain

4E Barrier 

Beach

4F Area of 

Critical 

Environmental 

Concern (ACEC) 

(subtotal)

Ranking=Score x 

Weight

 Legend and 

Score Weight
2 3 3 1 1 1 1 1 1 1

6/30/2015 58/27 Town Wharf 1 1 1 1 (9) 0 1 1 0 1 1 (4) 44

6/30/2015 57/55
 Water Street: Two exising 

vortecnic units in place at 55; 
1 1 1 1 (9) 0 1 1 0 1 1 (4) 44

6/30/2015 TH-1 Town Hall parking area 1 1 1 1 (9) 0 1 1 0 1 1 (4) 44

8/5/2015 K-3 Kimball Brook; road covers outfall 1 1 1 1 (9) 0 1 1 1 1 1 (4) 44

8/5/2015 K-4 Kimball Brook at Farley Ave 0 0 0 0 0 1 1 0 1 1 (3) 16

8/5/2015 K-7
Kimball Brook at Topsfield Rd; 

outfall hidden under street
0 1 0 1 (4) 0 1 1 0 1 1 (4) 32

8/5/2015 K-1 Kimball Brook at Peabody Street 1 1 1 1 (9) 0 1 1 1 1 1(5) 41

8/5/2015 K-2
Kimball Brook above dam at 

Hayward Street
1 1 1 1 (9) 1 1 1

1: may be out 

of floodplain
1 1 (6) 42

8/5/2015 S-1
Saltonstall Brook above Sylvania 

Dam-under culvert in road
0 0 0 0 (0) 0 1 1 0 1 1 (4) 29

8/5/2015 S-2
Saltonstall Brook above Syvania 

Dam-under culvert in road
0 0 0 0 (0) 0 1 1 0 1 1 (4) 29

8/5/2015 K-5/K6
Kimball Brook-Hodgkins Drive and 

Heard Drive
1 1 1 1 (9) 0 1 1 0 1 1 (4) 40

8/5/2015 32
Saltonstall Brook, Upper River Rd 

above Sylvania Dam
1 0 1 1 (6) 0 1 1 0 1 1 (4) 33

8/5/2015 33
Foot of Masconomet Rd, near #43 

Masconomet Rd
1 1 1 1 (9) 0 1 1 1 1 1 (5) 41

8/5/2015 111 Basin #1 drain  on Little Neck 1 0 0 1 (2) 1 1 1 0 1 1 (4) 30

Combine K-2/K-3 and divert first flush to constructed wetland adjacent to Kimball 

Brook built in town conservation easement area; drains industrial parking area.

Priority BMP Site Evaluation Criteria and Ranking Summary (Page 2 of 2)

SITE CHARACTERISTICS EVALUATION CRITERIA AND SCORING NOTES

Municipal Feasibility (High=0 / Low=1) Jurisdictional Requirements (Yes=0 / No=1)

 Sites 58/27 Town Wharf: Lot of groundwater from Cogswell Street flows through 

#27. Combine outfalls, routing 1st inch of runoff to #58,using sand filter under 

parking area; re-grade wharf parking area to re-direct runoff for most benefit? ; 

#58 is located next to handicap parking space

Divert Spring Street groundwater flow to outfall 57; check 55 to see if BMP is 

connected and fucntional; if not, upgrade with new vortechnic unit(s) as needed, 

higher upstream at street intersection; or possible use of vegetated swale to 

capture first flush. Site 57 has constant groundwater flow at present and lacks 

space to install a BMP

1)Senior parking area: install rain garden up-watershed from parking, with paved 

area first flush to be treated with vortechnic unit(s) installed next to senior 

housing; 2) for overflow parking area: install rain gardent to catch runoff 3) add 

new catch basin and send first inch of runoff to Vortechnics unit at Site 54

Create check-dam within town-owned wetland area to treat first flush from F-6; 

combine treatment by piping K-5 runoff to wetland area for treatment

Create check-dam within town-owned wetland area to treat first flush from F-6; 

combine treatment by piping K-5 runoff to wetland area for treatment

Divert flow from catchbasin to adjacent land owned by Ipswich River Watershed 

Association; install constructed wetlands with a forebay for pre-treatment

Connect individual outlets on bank and discharge first flush to common detention 

basin to be constructed behind mailboxes.

No data sheet; discharges to culvert under highway and has not been sampled but 

known to have high fecals

Possible in-stream BMP here?  Site is on private property and would need 

easement granted; constructed wetland; site may be redundant if K-5 and K-6 are 

treated further upstream

Treat first-flush at constructed wetland in back of machine shop

Combine K-2/K-3 and divert first flush to constructed wetland adjacent to Kimball 

Brook built in town conservation easement area; drains industrial parking area.

S-1 and S-2  serve MA DOT road; construction and maintenance issues possible.  

Possible to combine S-1 and S-2 and send first flush to Vortechnics unit in town-

owned playground but limited  treatment possibility.

S-1 and S-2  serve MA DOT road; construction and maintenance issues possible.  

Possible to combine S-1 and S-2 and send first flush to Vortechnics unit in town-

owned playground but limited  treatment possibility.
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Appendix D: Preliminary Designs for Top Priority Sites 

Town Hall (Site TH) 
Town Landing (Sites 55, 57, 58, and 27) 
Kimball Brook (Sites K-2 and K-3) 
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