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Executive Summary

Biohabitats, Inc. has been retained by General Growth Properties (GGP) to develop watershed
assessments targeting stormwater retrofitting and riparian corridor restoration opportunities for
the watersheds of the two streams that flow through Columbia Town Center. The watershed
assessment consists of compilation and analyses of existing information as well as field
reconnaissance to identify stormwater retrofit and riparian corridor restoration opportunities.

General Observations

The approximately 1.1 square mile Symphony Stream watershed is southwest of Town Center
and Merriweather Post Pavilion, and the approximately 0.4 square mile Lake Kittamaqundi
watershed is northwest of Town Center. The Symphony Stream originates southwest of Town
Center and flows easterly until its confluence with the Little Patuxent River. The tributary stream
to Lake Kittamaqundi drains Wilde Lake and flows southeasterly to the northern end of Lake
Kittamaqundi.

With few exceptions, most of the Symphony Stream watersheds is developed. Perhaps the most
notable feature of the Symphony Stream watershed is the forested and open space areas of
Symphony Woods, which comprises the eastern portion of the watershed. In addition, a forested
corridor and associated wetlands runs through the center of the watershed along the stream from
the Howard County Community College, through Symphony Woods to the Little Patuxent River.
Finally, a small area of contiguous forest can be found on the College’s campus, east of the
athletic fields. With the exception of a forested corridor along the lake’s tributary stream, the
Lake Kittamaqundi watershed is fully developed.

Institutional campuses, including the 120-acre Howard County Community College campus,
Wilde Lake High School, and Wilde Lake Middle School, are located in the northwestern portion
of the Symphony Stream watershed. Commercial development, mainly office and the edges of
the Mall in Columbia, line Little Patuxent Parkway and can be found predominantly in the
northeastern portion of the watershed. Mixed residential, including single family homes and
townhomes, are prevalent throughout the southern portion of the watershed. Although newer
development appears to be employing sufficient post-construction stormwater management
practices, much of the older development in the watershed has little (e.g., dry ponds and oil/grit
separators) to no stormwater treatment.

The southwestern portion of the Lake Kittamaqundi watershed is dominated by the Mall in
Columbia. Commercial development, including offices, restaurants, and a hotel, line Little
Patuxent Parkway and the lakefront. Mixed residential, including townhomes and apartments, are
prevalent throughout the northern portion of the watershed. Little Patuxent Parkway bisects the
watershed.

All stream reaches assessed by Biohabitats have been impacted by the storm flows associated
with this older development as well as by direct encroachment of development into the riparian
corridor. This has led to morphological changes within the stream channel — the stream has
become disconnected from its floodplain, an undersized channel is causing high amounts of bank
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erosion, and culverts are perched on the downstream end, resulting in fish passage obstructions.
Parts of the channel have been straightened. Much of the riparian buffer has become dominated
by invasive species.

Due to the developed nature of the watersheds, there are limited opportunities for new and larger
stormwater storage facilities. There are, however, abundant opportunities for smaller on-site
practices that could be well integrated with the existing land use and incorporated in a manner
that provides aesthetic improvement, habitat value and educational opportunities to the sites.

Stormwater Retrofit and Riparian Corridor Restoration Opportunities

Biohabitats conducted stream and upland field assessments in the Symphony Stream and Lake
Kittamaqundi watersheds in the spring of 2008. The goal of these assessments was to identify
riparian corridor restoration and stormwater retrofit opportunities in the watersheds. As such,
field crews assessed approximately 2 miles of stream and over 60 potential retrofit sites.

The retrofit reconnaissance investigation identified opportunities for stormwater retrofit practices
in the upland areas of the watersheds. Stormwater retrofits are structural practices that are
inserted into the urban landscape where little or no stormwater management currently exists.
They are an essential element to successfully restore the overall aquatic health of a stream.
Without establishing a stable, predictable hydrologic regime, which regulates the volume,
duration, frequency, and rate of flow, many of the other restoration strategies such as bank
stabilization, riparian reforestation, and aquatic habitat enhancement may fail. In addition,
stormwater retrofits provide important water quality benefits that can result in improved in-
stream conditions.

Of the 60 sites visited, Biohabitats identified 49 opportunities to implement stormwater retrofits.
Specific types of stormwater treatment options prescribed for the different retrofit locations vary,
but include bioretention, bioswales, modification of existing stormwater basins, rain gardens and
rain barrels, rainwater cisterns, sand filters, permeable pavement, wooded wetlands, and
regenerative stormwater conveyance.

The riparian corridor assessment was used to identify outfall locations, severely eroded stream
banks, utility crossings, impacted riparian buffers, trash dumping, stream crossings, and channel
modifications within the stream corridor. Collected data was used to develop riparian corridor
restoration opportunities along ten impacted stream reaches. Specific types of restoration options
identified include floodplain reconnection, riparian buffer enhancement, stream restoration, bank
stabilization, and regenerative stormwater conveyance.

Restoration opportunities identified in the Symphony Stream and Lake Kittamaqundi watersheds
are displayed in Map E-1.
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General Watershed Recommendations and Considerations
Watershed-wide considerations and recommended next steps include:

e Poorly managed stormwater runoff and direct encroachment by development in the riparian
corridor are the main contributing factors to the degraded conditions of the watersheds. As
most of the watersheds are developed, limited opportunities exist for new stormwater storage
facilities. Watershed restoration should balance implementation of identified stormwater
retrofits and riparian corridor restoration projects with protection and restoration of
remaining sensitive areas and on-site management of stormwater runoff.

e Many on-going activities in the watershed are complementary to these findings. For instance:
Howard County is in the implementation stage of the Little Patuxent Watershed Restoration
Action Strategy; the Columbia Association is developing a Little Patuxent River watershed
plan; and Howard Community College recently completed a master plan for the campus that
takes into account ecological protection and stormwater management. GGP should
coordinate with these stakeholders and other private property owners throughout the
watershed to identify areas where restoration opportunities may be incorporated into on-
going activities. In addition, additional opportunities for storage facilities that can be
incorporated into future development plans may be revealed.

e Hydrologic and hydraulic modeling should be conducted to determine the hydrologic
response of the proposed stormwater retrofits to ensure that they will improve, not
exacerbate, the flashy hydrologic regime. Water surface elevations under a range of
implementation scenarios should also be conducted to better understand the spatial extent of
potential flooding under various design storms.

e The remaining natural areas in the watershed serve important functions such as habitat,
hydrologic reserves, and community amenities. A natural area remnant analysis should be
conducted to assess the quality and function of these natural areas, including upland forested
areas and wetlands. These areas should then be prioritized for conservation, restoration, or
management measures.

e Opportunities to reduce stormwater runoff from residential areas through widespread
implementation of on-site practices, such as downspout disconnection, should be examined.

e There are abundant opportunities for on-site stormwater retrofits to manage uncontrolled
runoff throughout the watershed. The on-site retrofit practices identified in this assessment
should be the first focus for implementation. These practices may then be “duplicated” on
similar land uses or land covers throughout the watershed.

e Stormwater should be managed on-site for all new development and redevelopment
throughout the watershed. Developers and designers should emphasize green infrastructure
and runoff reduction techniques that will provide aesthetic amenities as well as groundwater
recharge, water quality treatment, and channel protection.
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Preface

Biohabitats, Inc. has been retained by General Growth Properties (GGP) to develop watershed
assessments targeting stormwater retrofitting and riparian corridor restoration opportunities for
the watersheds of the two streams that flow through Columbia Town Center. The approximately
1.1 square mile Symphony Stream watershed is southwest of Town Center and Merriweather
Post Pavilion, and the approximately 0.4 square mile Lake Kittamaqundi watershed is northwest
of Town Center. The Symphony Stream originates southwest of Town Center and flows easterly
until its confluence with the Little Patuxent River. The tributary stream to Lake Kittamaqundi
drains Wilde Lake and flows southeasterly to the northern end of Lake Kittamaqundi.

The watershed assessment consists of compilation and analyses of existing information as well
as field reconnaissance to identify stormwater retrofit and riparian corridor restoration
opportunities. Watershed scale analysis (as opposed to site analysis) allows us to more fully
understand the ecological patterns, connections and flows responsible for maintaining the
ecological integrity of the site. It also enables us to understand and document existing conditions
that may be contributing to ecological degradation in the watersheds and within GGP controlled
lands. Those opportunities identified off of GGP lands will be of interest to community
stakeholders and may potentially yield opportunities for mutually beneficial partnerships.

The scope of work includes the following major components:

1. Data Collection
2. Field Reconnaissance
3. Report Preparation

More detail on each of these components is provided below.
Data Collection

Biohabitats has collected, compiled and reviewed readily available and relevant information and
work performed by others, including detailed topographic and survey information, hydrologic
and hydraulic studies, and site engineering and utility information. We also have communicated
with Howard County Department of Public Works about existing data and studies on stormwater
best management practices (BMPs) and other restoration projects in the watershed, including
relevant GIS data layers.

The data collection and mapping provided the foundation to develop base maps for field
assessment and supplemented interpretation and understanding of field conditions.

Field Reconnaissance
With the existing data in hand, Biohabitats spent seven (7) days of field reconnaissance in

February through June, 2008 to identify stormwater retrofit and riparian corridor restoration
opportunities throughout the watersheds. Field reconnaissance efforts included the following:
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Stormwater Retrofit Inventory - Based on information derived during the data collection task,
Biohabitats performed a retrofit inventory in the Symphony Stream and Lake Kittamaqundi
watersheds. Each site was evaluated for feasibility and a preliminary concept was developed for
candidate sites. We ranked candidate retrofits based on feasibility, costs, benefits, visibility, and
other factors.

Biohabitats targeted three major categories of retrofits — offsite storage, onsite nonresidential,
and onsite residential. Application of practices in the different categories will vary according to
the impervious cover and land use makeup. Storage retrofits provide the widest range of
benefits; however, onsite retrofit practices can provide a substantial benefit when applied over
large areas. For this assessment, we identified retrofit opportunities under all three of the
categories throughout the watershed, with the primary objectives being to identify water quality
treatment and water quantity management opportunities.

Riparian Corridor Restoration Opportunities — Biohabitats conducted a physical stream
assessment of over two stream miles (perennial, intermittent, and ephemeral) in the Symphony
Stream watershed. Specific assessments included identifying severely eroded stream banks,
impacted riparian buffers, trash dumping, stream crossings, and channel modifications within the
stream corridor that may be candidates for restoration projects such as discharge prevention,
stream restoration, and riparian reforestation.

Watershed Assessment Plan Development

Using a geographic information system (ArcGIS), Biohabitats prepared maps illustrating the
stormwater retrofit and riparian restoration opportunities throughout the watershed. The ultimate
Biohabitats deliverable under this project effort is this watershed assessment report that
summarizes the data collected, analyses conducted, and stormwater retrofit and riparian corridor
restoration opportunities.
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Section 1.0 Symphony Stream and Lake Kittamaqundi Watersheds
1.1 Introduction to the Watersheds

Symphony Stream, a tributary of the Little Patuxent River, drains approximately 1.1 square miles
of Columbia in Howard County, Maryland. Lake Kittamaqundi and its tributary stream drain
approximately 0.4 square miles (see Figure 1-1 and Maps 1 and 2 in Appendix A). The
watersheds, which comprise a mixture of forest, open space, and suburban land uses, have been
developing over the last forty years.

Figure 1-1: Symphony Stream and Lake Kittamaqundi Watersheds
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The Symphony Stream originates southwest of Town Center and flows easterly until its
confluence with the Little Patuxent River. The northwestern portion of the watershed is
dominated by institutional campuses, including the 120-acre Howard Community College
campus, Wilde Lake High School, and Wilde Lake Middle School. Commercial development,
mainly office and the edges of the Mall in Columbia, line Little Patuxent Parkway and can be
found predominantly in the northeastern portion of the watershed. Mixed residential, including
single family homes and townhomes, are prevalent throughout the southern portion of the
watershed. Major roads in the watershed include Cedar Lane to the west, Broken Land Parkway
to the east, Little Patuxent Parkway, and Hickory Ridge Road. The current imperviousness for
the watershed is estimated to be 27%.

With few exceptions, most of the Symphony Stream watershed is developed. Perhaps the most
notable feature of the watershed is the forested and open space areas of Symphony Woods,
which comprises the eastern portion of the watershed, surrounding its mouth. In addition, a
forested corridor and associated wetlands runs through the center of the watershed along the
stream from the Community College, through Symphony Woods to the Little Patuxent River.
Finally, a small area of contiguous forest can be found on the College’s campus, east of the
athletic fields.

The tributary stream to Lake Kittamaqundi drains Wilde Lake and flows southeasterly to the
northern end of Lake Kittamaqundi. The southwestern portion of the watershed is dominated by
the Mall in Columbia. Commercial development, including offices, restaurants, and a hotel, line
Little Patuxent Parkway and the lakefront. Mixed residential, including townhomes and
apartments, are prevalent throughout the northern portion of the watershed. Little Patuxent
Parkway bisects the watershed. The current imperviousness for the watershed is estimated to be
42%. With the exception of a forested corridor along the lake’s tributary stream, the watershed is
fully developed.

The majority of development in both watersheds pre-date current stormwater management
standards. In many areas, storm drains deliver untreated stormwater runoff directly to the
streams. Many of the stormwater BMPs in the watershed provide peak control, and provide little
to no groundwater recharge, water quality treatment, and channel protection benefit. Although a
handful of bioretention and wet extended detention practices were noted, most of the existing
BMPs are dry detention, oil/grit separators, and hydrodynamic devices. Most of the BMPs are
privately owned and maintained, the rest are publicly owned and maintained (Saltzman, 2008).
Examples of typical infrastructure observed in the watershed are provided in Figure 1-2.
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Figure 1-2: Stormwater infrastructure observed throughout the watershed, including: a dry pond that treats
runoff from a townhome community (top left); a bioretention practice that treats runoff from a college
parking lot (top right); an outfall that discharges unmanaged runoff from an apartment complex (bottom
left); and channel erosion resulting from the outfall in the previous photo (bottom right).

1.2 Complementary Efforts and Activities in the Watersheds

Three complementary efforts and activities related to the watersheds merit discussion.

Little Patuxent Watershed Restoration Action Strategy

In 2002, the Howard County Department of Public Works published the Little Patuxent
Watershed Restoration Action Strategy (WRAS). The WRAS outlines goals and objectives for

restoring the Little Patuxent Watershed. Summarized in Table 1-1, these goals and objectives
may also serve as guidance for the Symphony Stream and Lake Kittamaqundi watersheds.
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Table 1-1: Restoration Goals and Obijectives for the Little Patuxent Watershed (Howard County DPW,

2002)
Water Quality
Goal: Achieve and maintain the water quality necessary to support the aquatic living resources of the
Little Patuxent River watershed and to protect human health.
Objectives: e Improve biological and physical habitat ratings.

e Meet State water quality standards.
e Reduce sediment and nutrient loads.

Habitat

Goal: Protect, enhance and restore those habitats and natural areas that are vital to the survival and
diversity of the living resources of the Little Patuxent River watershed.

Objectives: Retain, enhance, and restore forests, wetlands, meadows and other areas of natural cover.

Increase the habitat value of lakes and ponds.
Enhance and restore in-stream physical habitat, including streambeds and streambanks.
Manage wildlife to support healthy and diverse populations of native species.

Public Outreach

Goal: Promote environmental stewardship and assist individuals, community-based organizations,
businesses, schools and others to undertake watershed restoration initiatives.

Objectives: Increase awareness and personal involvement.

o Encourage participation in land preservation programs.

e Promote land management practices that conserve resources, reduce pollution and enhance
habitat.

e Support the establishment of watershed protection organizations and partnerships.

For the purposes of the WRAS study, the Symphony Stream drainage (as defined by Biohabitats
in this report) was lumped into the “Little Patuxent below Lake Kittamaqundi” subwatershed.
The WRAS split the Lake Kittamaqundi drainage (as defined in this Biohabitats watershed
assessment) into two subwatersheds: “Wilde Lake” and “Lake Kittamaqundi”.

In preparation for the WRAS, the Maryland Conservation Corp conducted a Stream Corridor
Assessment of the Little Patuxent and its tributaries, including Symphony Stream, in 1999. The
SCA provided an overview of the stream network and of potential problem locations. Several
areas of severe erosion and inadequate buffer were noted along Symphony Stream. In addition,
the WRAS details specific restoration recommendations. Most of these recommendations focus
on actions to be taken by various County agencies. However, implementation of several of these
recommendations may be facilitated by private property owners and developers in the Symphony
Stream and Lake Kittamaqundi watersheds, namely:

e Land Conservation (e.g., Protect sensitive land and water resources and habitats)
o Improve land management practices and enforcement on protected lands.

e Riparian Buffers (e.g., Establish, protect and enhance forested buffers for streams, wetlands
and lakes)
o Prioritize locations where buffers are absent and develop a planting strategy.
o Develop and implement a strategy for control of invasive plants.
o0 Encourage private property owners to plant forested buffers, and to reduce mowing
and use best management practices in existing buffers.
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Better Site Design (e.g., Minimize impervious surfaces and maximize open space through
techniques such as cluster development)
0 Prepare case studies documenting successful projects that reduce impervious cover
and increase open space.

e Erosion and Sediment Control (e.g., Reduce sediment loss during construction and ensure
sensitive areas are protected)

o Identify occurrences of land erosion outside of the construction process that
contribute to stream erosion and sedimentation, and develop a strategy to encourage
stabilization and repair. Examples of such occurrences include all-terrain vehicle
trails, areas lacking vegetation, and unpaved roads and trails.

e Stormwater Best Management Practices (e.g., Install practices to maintain groundwater
recharge, reduce pollutant loads, protect stream channels and reduce flooding)
o Identify privately maintained facilities that are retrofit candidates and secure funding
for retrofits of these facilities.
o Encourage communities, agencies and nongovernmental organizations to convert
existing dry ponds to stormwater wetlands or otherwise increase the habitat value of
existing facilities.

e Other Discharges (e.g., Manage septic systems, sanitary sewers and industrial discharges)
o0 Address priority pipe outfalls, exposed pipes and unusual conditions

e Stream Channel Stabilization and Restoration (e.g., Improve aquatic habitat and reduce
sediment loads to the stream)
o0 Address priority erosion sites using bioengineering techniques where feasible.
o Develop long-term strategies to address channelized stream sections and the removal
of fish passage blockages

e Habitat and Wildlife Management (e.g., Establish, protect and enhance valuable habitat, and
manage wildlife to support healthy and diverse populations of native species)
0 Protect and create areas of forest interior habitat, threatened and endangered species
habitat, and other areas of diverse sensitive habitat.
Develop a forest management plan to ensure forest diversity and resilience.
Plant forests in targeted areas to link, connect and extend forests.
Promote native plant landscaping and encourage non-turf alternatives.
Enhance existing wetlands and create new wetlands where feasible.

O 00O

e Watershed Stewardship Programs (e.g., Increase public understanding and promote better
private land management)
o0 Develop a generic public outreach strategy that can be tailored to promote specific
messages for each identified target audience.

e Subwatershed Studies (e.g., Develop more detailed restoration plans for priority
subwatersheds)
0 Develop and implement subwatershed restoration plans
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Wilde Lake Watershed Restoration Plan

In 2005, the Center for Watershed Protection (CWP) completed a watershed restoration plan for
the Wilde Lake Watershed, which abuts the Symphony Stream Watershed to the north and Lake
Kittamgaundi Watershed to the west. The Wilde Lake watershed is largely developed and
evidence of impacts can by found throughout the riparian corridor. As Wilde Lake Watershed
encompasses the northern portion of Columbia Town Center, the restoration recommendations
set forth by CWP should be incorporated into larger, local planning efforts. These restoration
recommendations are summarized in Table 1-2 and Figure 1-3. The full suite of stormwater
retrofits identified for Wilde Lake Watershed is detailed in Appendix B.

Table 1-2: Priority Restoration Projects for the Wilde Lake Subwatershed (CWP, 2005)
Project Site Name/ Practice Type Description

Series of retrofits including a stormwater wetland and
Reach C / Retrofits and Stream | bioretention facilities to provide water quality benefits and

Restoration flow attenuation, stream restoration to improve channel
stability and reduce sediment transport

Cedar Lane Park series of bioretention and small scale retrofits
to treat park — use adaptive management to determine if
additional stream instability continues, if so, consider
hydrologic modeling to determine appropriate flow attenuation
upstream

Provide street edge runoff management demonstration projects
Reach B / Beaverbrook Streetscapes |and 200 ft of stream stabilization in area closest to outfalls —

and Stream Stabilization utilize adaptive management to determine if additional in-
stream work is needed

Residents — Lawn care, rain gardens, rain barrels, bayscapes,
car washing, buffer education, and pet waste HOAs —
Reforestation, turf management Municipal, Schools,
County/CA-owned land Businesses

Reduce goose pollutant transport from Beaverbrook farm pond

Waterfowl Management/ Wetland |and Wilde Lake; manage lakeside areas, create wetland fringe
Fringe and pond improvements at Beaverbrook. Educate residents and

look to convert mowed areas to wildflower meadow or field

Three dry ponds in close proximity to one another near schools
and CA fitness center

Reforestation/ stream repair projects to fill in gaps in the

1of11

Reach A / Stormwater Projects and

2of11 Stream Restoration

3o0f11

4 0f 11 Pollution Prevention Program

50f 11

60f 11 | Reach G/ Three Dry Pond Retrofits

Multiple reaches / Wilde Lake

7of11 L - forested stream buffer and address minor stream instability
Impacted Buffer/Mini Restoration X
problems caused in part by lack of buffer
80f 11 Reach E / Beaverbrook dry pond | Dry pond retrofit to eliminate stormflow short-circuiting, and
retrofit improve water quality treatment
Reach A / Board of Education Retrpflt dry pond. to prow_de smaller storm control and water
9o0f11 . . quality treatment; and/or implement several small on-site
Retrofit/ Innovative Treatment Park - X
treatment demo projects (Innovative treatment park)
10 of 11 Upper I/ Outfall Stabilization and Outfall stabilization/stream restoration and infiltration practice

Retrofit

Practice adaptive management— monitor stability of recent
stream restoration project and downstream conditions; if

stability and erosion issues, consider feasibility of this large
wet pond retrofit with water quality and channel protection

11of11 Reach D /Adaptive Management
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Figure 1-3: Priority Restoration Projects for the Wilde Lake Subwatershed (CWP, 2005)
Little Patuxent River Watershed Plan

The Columbia Association has recently contracted with Versar, Inc., to develop a watershed plan
for the Little Patuxent River. This effort will focus on six subwatersheds, which Versar will
select through a Comparative Subwatershed Analysis. Once the subwatersheds are selected,
Versar will conduct stream and upland assessments to gauge current conditions and identify
opportunities watershed restoration and enhancements. Once field investigations are complete,
Versar will develop specific recommendations for each subwatershed as well as the overall Little
Patuxent River watershed.

The field assessment methodologies that Versar will use include two assessments used by
Biohabitats in this assessment — the Unified Stream Assessment and the Retrofit Reconnaissance
Investigation. Biohabitats has begun efforts to collaborate with the Columbia Association and
Versar on their planning efforts. Staff from Biohabitats spent one day in the field with staff from
Versar to review field methodologies and ensure consistency in approaches.
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Versar will not assess the Symphony Stream and Lake Kittamaqundi subwatersheds that have
been assessed by Biohabitats. Instead, recommendations from Biohabitats’ effort will be
referenced and incorporated into the larger Little Patuxent River watershed plan.
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Section 2.0 Riparian Corridor and Stormwater Retrofit Assessments
2.1 Introduction to the Assessments

Biohabitats conducted riparian corridor and stormwater retrofit field assessments in the
Symphony Stream and Lake Kittamaqundi watershed over seven days in the spring of 2008. The
goal of these assessments was to identify riparian corridor restoration and stormwater retrofit
opportunities in the watershed. As such, field crews assessed approximately 2 miles of riparian
corridor and over 60 potential stormwater retrofit sites. Completed field sheets are provided in
Appendices C and D, and a photo log is provided in Appendix E. The findings of this fieldwork
are summarized in this section.

The focus of the field efforts in Symphony Stream watershed was west of Symphony Woods and
Broken Land Parkway, and north of Hickory Ridge Road. Concurrent efforts by Biohabitats
identify environmental enhancement opportunities in the Symphony Woods area. A desktop
analysis of aerial photos prior to the field assessment did not identify obvious retrofit
opportunities south of Hickory Ridge Road, so the field effort was focused on areas where there
were more likely retrofit opportunities. The stormwater retrofit assessment was performed across
the Lake Kittamaqundi watershed.

A key to the nomenclature used by field teams during the assessment work is provided in Table
2-1. Identifiers consist of three parts: 1) the abbreviation of the watershed, 2) the type of
assessment conducted, and 3) a unique identifier that is employed sequentially as a team
evaluates a subwatershed or reach (e.g. the first three retrofits identified in one subwatershed
reach would be numbered R1, R2, R3...). This nomenclature has carried through the project and
is used elsewhere in this report.

Table 2-1: Field Assessment Nomenclature Key

Subwatershed Name Subwatershed Acronym Investigation Type Acronym
Symphony Stream SS Stormwater Retrofit R
Lake Kittamaqundi LK Stream / Riparian Corridor Restoration S

Outfall oT

Sequential Numbering begins at *'1" Stream Crossing SC
for each investigation type Eroded Bank ER
Impacted Buffer IB

Trash and Debris TR

Utility uT

Channel Modification CM

Miscellaneous Ml

2.2 Stormwater Retrofit Assessment

Biohabitats conducted a Retrofit Reconnaissance Investigation in the Symphony Stream and
Lake Kittamaqundi watersheds over six days in the spring of 2008. Stormwater retrofits are
structural practices that are inserted into the urban landscape where little or no stormwater
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management currently exists. They are an essential element to successfully restore the overall
aquatic health of a stream. Without establishing a stable, predictable hydrologic regime, which
regulates the volume, duration, frequency, and rate of flow, many of the other restoration
strategies such as bank stabilization, riparian reforestation, and aquatic habitat enhancement may
fail. In addition, stormwater retrofits provide important water quality benefits that can result in
improved in-stream conditions.

Stormwater retrofits generally fall into two categories: storage retrofits and on-site retrofits.
Storage retrofits treat drainage areas ranging from five to 500 acres. In comparison, on-site
retrofits normally treat less than five acres of contributing drainage area, and frequently less than
one. Application of practices in the different categories vary according to the impervious cover
and land use makeup of each subwatershed as well as the restoration goals being pursued.
Storage retrofits, such as ponds and wetlands, often provide the widest range of watershed
restoration benefits; however, on-site retrofit practices, such as bioretention and filtering
practices, can provide a substantial benefit when applied over large areas. For this watershed
assessment, the goal was to identify all categories of retrofits.

Assessment Protocol

Biohabitats used the Retrofit Reconnaissance Investigation field form to evaluate retrofit
opportunities at candidate sites. Candidate sites were initially identified using aerial photos and
maps of impervious cover, topography, and hydrology. Additional sites to visit were identified
by GGP staff.

Each candidate site was visited and assessed for retrofit potential. This involved an assessment of
the site’s drainage area, impervious cover, and land use; an evaluation of existing stormwater
management and drainage patterns at the site; and identification of site constraints that may
impede implementation, such as utilities and permitting factors. Candidate retrofit sites in the
watershed generally had one or more of the following characteristics:

Located upstream of potential stream restoration projects

Located at uncontrolled hotspots

Have a large amount of impervious cover in the drainage area

Have existing drainage infrastructure or existing, insufficient stormwater practices
On publicly-owned or operated lands

Could serve as a demonstration project

Summary of Sites Assessed and General Findings

Field crews visited over 60 sites throughout the watersheds and identified 49 opportunities to
implement stormwater retrofits (see Map 3 in Appendix A). These opportunities are on public
and private land. Specific types of stormwater treatment options prescribed for the different
retrofit locations vary, but include bioretention, bioswales, modification of existing stormwater
basins, rain gardens and rain barrels, rainwater cisterns, sand filters, permeable pavement,
wooded wetlands, and regenerative stormwater conveyance (see Map 4 in Appendix A). More
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information on these sites is provided in Section 3. Completed RRI field forms are provided in
Appendix C.

Throughout the watershed, it was noted that although newer development appears to be
employing sufficient post-construction stormwater management practices, much of the older
development in the watershed has little (e.g., dry ponds and oil/grit separators) to no stormwater
treatment. Due to the developed nature of the watershed, there are limited opportunities for new
storage facilities outside of the stream corridor. There are, however, abundant opportunities for
on-site practices that could be well integrated with the existing land use and incorporated in a
manner that provides aesthetic improvement and educational opportunities to the sites.

“Hotspot” land uses, such as gas stations and institutional facilities management areas, should be
targeted for on-site stormwater retrofits that provide water quality treatment as well as pollution
prevention practices. Opportunities for on-site stormwater retrofits, particularly in parking lots
and at publicly owned facilities are plentiful. These areas also represent good opportunities for
evaluating different technologies such as porous pavement. Multiple opportunities exist for
stormwater retrofits within the public right-of-way to treat street runoff. Examples of retrofit
opportunities are displayed in Figure 2-1.

2.3 Riparian Corridor Assessment

Biohabitats conducted a riparian corridor assessment along two stream miles in the Symphony
Stream and Lake Kittamaqundi watersheds. The assessment was used to identify outfall
locations, severely eroded stream banks, utility crossings, impacted riparian buffers, trash
dumping, stream crossings, and channel modifications within the stream corridor. Potential
restoration opportunities at impacted locations were also identified.

Assessment Protocol

The assessment protocol used was the Unified Stream Assessment (USA), which is a
comprehensive stream walk protocol developed by the Center for Watershed Protection for
evaluating the physical riparian and floodplain conditions in small urban watersheds. The USA
integrates qualitative and quantitative components of various stream survey and habitat
assessment methods and is used to identify locations of suspected illicit connections, impacted
buffer, severe stream bank erosion, excessive trash accumulation and dumping, and impacted
stream crossings. Restoration opportunities for discharge prevention, stream restoration,
stormwater retrofits, and riparian reforestation are also identified.

The USA utilizes eight individual impact assessment forms for evaluating restoration potential
for common urban stream impairments, including:

Stormwater pipe outfalls

Severe erosion

Impacted upland buffers adjacent to streams
Utilities in the stream corridor

Trash and debris
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e Stream crossings (e.g., road bridges)
e Channel modification
e Other miscellaneous impacts

Figure 2-1: Retrofit opportunities include: creating a bioretention practice along the perimeter of a parking
lot (top left); converting an eroding drainage channel into a bioswale (top right); installing a bioswale in a
road median (middle left); installing a bioretention practice to treat rooftop runoff (middle right); converting
a paved drainage channel into a bioswale (bottom left); and installing perimeter sand filter to treat runoff
from a gas station (bottom right).
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More detail on conducting the USA protocol can be obtained directly from CWP (2004).
Summary of Sites Assessed and General Findings

Field crews assessed approximately 2 miles of stream and identified 10 opportunities for riparian
corridor restoration (see Maps 5 and 6 in Appendix A). These opportunities are on public and
private land along Symphony Stream and the upstream end of the tributary stream to Lake
Kittamaqundi. Specific types of restoration options identified include stream restoration, riparian
buffer reforestation, floodplain reconnection, and bank stabilization. More information on these
sites is provided in Section 3. Completed USA field forms are provided in Appendix D.
Downstream sections of Symphony Stream and the tributary stream to Lake Kittamaqundi that
are not identified as priorities for riparian corridor restoration still present opportunities for
integrated vegetation management in the corridor and adjacent areas. More information is
provided in Section 3.

Throughout the watersheds the stream has been impacted by higher storm flows associated with
urbanization. This has led to morphological changes within the stream channels; the streams
have become disconnected from their floodplains, an undersized channel is causing high
amounts of bank erosion, and culverts are perched on the downstream end, causing fish passage
obstructions. Parts of the channels have been straightened. Much of the riparian buffer within the
area assessed has become dominated by invasive species. Examples of typical impacts are
displayed in Figure 2-1.

Figure 2-1: Examples of typical impacts observed along Symphony Stream: impacted buffer (top left); a
blocked road culvert (top right); severe bank erosion (bottom left); and accumulated trash (bottom right).
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Section 3.0 Watershed Planning and Restoration Recommendations
3.1 Overview of Planning and Restoration Opportunities

This section presents recommendations on the application of specific watershed management or
restoration practices throughout the Symphony Stream and Lake Kittamaqundi watersheds.
These practices focus on treatment of polluted runoff and natural resources restoration and re-
establishment. They are broadly classified into two major groups:

e Upland Stormwater Retrofits — Structural practices installed in upland areas to capture and
treat stormwater runoff before it is delivered to the storm drainage system, and ultimately, the
streams.

e Riparian Corridor Restoration — Floodplain reconnection, riparian buffer enhancement,
stream restoration, and bank stabilization techniques used to enhance the appearance,
structure, or function of riparian corridors.

Specific locations for the application of these restoration and management practices were
identified and evaluated during the field assessments conducted by Biohabitats (see Section 2).
During these field assessments, Biohabitats visited numerous locations in the watersheds and
used various field assessment methodologies to evaluate the feasibility of implementing a
management or restoration practice. The recommended management and restoration practices are
described in more detail below.

3.2  Upland Stormwater Retrofit Opportunities

Upland stormwater retrofits are structural practices installed in upland areas to capture and treat
stormwater runoff before it is delivered to the storm drainage system, and ultimately, the stream.
Forty-nine opportunities to implement stormwater retrofits in the Symphony Stream and Lake
Kittamaqundi watershed are summarized in Table 3-1 and displayed on Maps 3 and 4 in
Appendix A. More detailed information on each opportunity is provided in Appendix F.

Specific types of stormwater treatment options prescribed for the different retrofit locations vary,
but include bioretention, bioswales, modification of existing stormwater basins, rain gardens and
rain barrels, rainwater cisterns, sand filters, permeable pavement, wooded wetlands, and
regenerative stormwater conveyance. If implemented, these stormwater retrofits will increase
stormwater runoff quality and recharge; mitigate localized channel erosion areas; protect riparian
corridor restoration sites; and serve as demonstration and education sites.

After the field assessments were completed, Biohabitats conducted pollutant load modeling
(described in Section 4 and Appendix I), developed planning-level design and construction cost
estimates, and developed a ranking system to prioritize these stormwater retrofit opportunities.
Using best professional judgment, each retrofit location was assigned points and ranked
according to the factors listed below.
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Improve water quality — Potential for treatment or prevention of pollutants, specifically, total
phosphorus (TP) and total suspended solids (TSS). Treats water quality volume or eliminates
exposure of pollutants to stormwater runoff.

Allow for groundwater recharge — Potential for infiltration of stormwater runoff through
bottom of practice.

Provide storage — Retrofit is a storage facility that may provide management of storms larger

than the water quality storm.
e Cost — Planning-level design and construction cost estimate for the retrofit, normalized at
cost per impervious acre.
e Visibility — Project with high visibility and potential to raise the public’s awareness of the
watershed (visible from street or located in public park).
e Feasibility — Project with high potential that it will be implemented. The site has access for
equipment, low maintenance burden, is publicly owned.

Higher scoring retrofits are considered higher priority. More detailed data used to rank the
retrofits is displayed in Appendix G. The results of this ranking exercise, along with planning-
level construction and design cost estimates, are summarized in Table 3-1.

Table 3-1: Stormwater Retrofit Opportunities
Total Type of  |Planning Level Design /
Score Location Existing Conditions Treatment Construction Cost
Proposed |Estimate (2007 dollars)
Stormwater runoff from a parking lot and
Little Patuxent Parkway has formed eroding
SS-R04 (Howard drainage channels across a field at Howard .
% Community College) County Community College. The eroded Bioswales $115,900
sediment is blocking an inadequate drainage
system downstream.
Outfall conveying flows from hotel, adjacent| Wooded
parking lot, and commercial areas discharges| Wetlands and
81 | LK-RO7 (Sheraton Hotel) to channel behind the Sheraton.. The channel| Regenerative $166,400
cuts through an open space with trees and | Stormwater
grass before crossing the recreational path | Conveyance
and entering Lake Kittamaqundi (RSC)
LK-RO2 (Wi Storm drains from Hyla Brook Rd and W Wooded
78 “RUZ (Wilde Lake | pynning Brook Road pass under open field | Wetlands and $226,000
Park Downstream of Dam) . .
and discharge directly to stream. RSC
Outfall conveying flows from parking deck,
adjacent parking lot, and commercial areas
_ discharges to open channel/ existing Existing
78 LK'R%:%r(plg';ﬂeCr)o'“mb'a stormwater facility. The vegetated channel | Stormwater $190,100
cuts through an open space with trees and Basins
grass before passing under Governor
Warfield P
78 |SS-R10 (Wilde Lake High Paved drainage swgles drain parking lots at Bioswales $75.700
School) the high school.
SS-R23 (wilde Lake High| A paved area drains to a concrete swale, .
8 School) which flows directly to a storm drain inlet. Bioswales $45,200
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Table 3-1: Stormwater Retrofit Opportunities

Total Type of  |Planning Level Design /
Score Location Existing Conditions Treatment Construction Cost
Proposed | Estimate (2007 dollars)
Two outfalls discharge to an open space Wooded
76 p.LKéRczl (\/Nv?/t'elzjmal_rkk between Wilde Lake Dam and Little Wetlands and $180,300
ace~on F‘,);k) 10 L8| patuxent Parkway. Flows are conveyed in ’
RSC
downcut channel.
A dry pond manages runoff from a portion Existing
76 | LK-R19 (Glen Meadows) | of the Glen Meadows complex. It appears to | Stormwater $53,500
be for flood control only. Basins
LK-R20 ‘ Runoff from the Water's Edge complex Wooded
76 i Towrfx\éif;rs)s Edge | drains to a single inlet in the parking lot and | Wetlands and $57,400
is discharged to a grassy area. RSC
LK-RO5 ‘ Storm drain conveying flows from Vantage Wooded
71 i Towrsx\éifss)s Bdge | point Road and associated development | Wetlands and $188,500
discharges directly to Lake Kittamaqundi. RSC
SS-RO7 (Li Stormwater runoff from Little Patuxent
68 - Pa(rt:,tvtg;at“xe“t Parkway flows across the median to a storm |  Bioswales $243,600
drain inlet. The area near the inlet is eroding.
SS-R34 Stormwater runoff from Governor Warfield
68 “Ro4 (Govemor | parvay flows across the median to a storm | Bioswales $201,700
Warfield Parkway) drain inlet
LK-R10 (Chamber of | EXisting pond lacks dirgct inflow and may or|  Existing
66 | commerce Office Building | may not have been designed for stormwater | Stormwater $193,700
on Little Patuxent Parkway) management. Basins
SS-R25 (Wi | A'major storm drain runs under the athletic Wooded
65 i g\{:\ﬂ:)iel)Lake High! " fields on the south side of the school and | Wetlands and $459,000
discharges to Symphony Stream. RSC
_ Runoff from the parking lot and dumpster
65 Ssﬁgge(\é\gl:iztake area drains to a storm drain inlet, which is | Bioretention $15,000
adjacent to a grassy area.
65 SS-R27 (wilde Lake An external roof drain on the school Bioretention $20,000
Middle School) discharges to a grassy area.
The roof drains of several apartment
SS-RO6 buildings drain to common areas covered | Rain Gardens
63 S;mphoﬁﬁ‘gl';?)at with turf. The apartment complex parking and Rain $205,400
areas appear to drain to the storm sewer Barrels
system with no stormwater treatment.
SS-R21 (Wi | Runoff from a portion of the parking lot on
63 il (S\'Cvr:(')‘é‘i)"ake High| the east side of the school drains to a storm | Sand Filters $99,200
drain inlet.
The north parking lot of the mall appears to
61 |LK-R14 (Columbia Mall)| drain to the storm sewer system with no Bioretention $1,432,900
stormwater treatment.
The roof drains of several apartment
SS-R12 buildings drain to common areas covered Wooded
58 A'partme(ftrgﬂ pslgt‘(")’“e with turf. The apartment complex parking | Wetlands and $105,800
areas appear to drain to the storm sewer RSC

system with no stormwater treatment.
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Table 3-1: Stormwater Retrofit Opportunities
Total Type of  |Planning Level Design /
Score Location Existing Conditions Treatment Construction Cost
Proposed Estimate (2007 dollars)
SS-R19 (Wi | Runoff from the drop off area and parking
58 - gglr:(')%el)'-ake High! 1ot in front of the school's main entrance | Sand Filters $110,000
drains to two storm drain inlets.
SS-R24 (Wi | The dumpster storage area and a portion of
58 i (S\'Cvr:(')‘é‘i)"ake High| the parking lot on the west side of the school| Sand Filters $30,000
drain to a storm drain inlet.
SS-R28 (Wi Runoff from the road leading to the school
58 ;dele(\g’c'r']‘ézl'gake drains to a storm drain inlet, which is Bioretention $28,800
adjacent to a grassy area.
L K-RO9 (Parking Lot Outfall conveying flow_s from parking lot
between Chamber of and commercial areas discharges to top of
56 Commerce and Sheraton | Steep streambank, causing pipe sections to | Bioretention $584,400
Hotel on Little Patuxent |  separate and large scour hole and eroded
Parkway) channel.
A gas station appears to drain to the storm
sewer system with no stormwater treatment.
SS-R09 Numerous pollution producing opportunities | Sand Filters
56 g Stat(i'if]’)“’” Gas | \ere observed, including poorly managed |and Permeable $227,200
dumpsters, signage for car washing, stained | Pavement
pavement, and outdoor materials storage
with no containment.
The west parking lot of the mall appears to
56 | SS-R17 (Columbia Mall) | drain to the storm sewer system with no Bioretention $2,315,900
stormwater treatment.
The roof drains of the AMC Columbia 14
54 | LK-R16 (Columbia Mall) Cinemas building appear to drain to the Bioretention $243,800
storm sewer system with no stormwater
treatment.
Existing
53 LK'S/OG (Townhomes on | - Eyisting dry pond has no inflowing pipes. | Stormwater $69,000
antage Point) .
Basins
51 |LK-R18 (Glen Meadows)|  <unoff from portion of parking lotsand | o 4 rivers $74,500
roofs drain to a storm drain inlet.
Runoff from a portion of the parking lot on
51 |SS-R20 (wilde Lake High the northeast side of the school drains to a Bioretention $130,800
School) storm drain inlet, which is adjacent to a
landscaped island.
SS-R18 (wilde Lake | The parking lot drains to several storm drain| . .
49 Interfaith Center) inlets with no apparent treatment. Bloretention $450,500
LK-RO03 (Intersection of S drai | land disland
48 Governor Warf|e|d Parkway torm drains pa§s al’ge .an Scape island at BiOSW&les $251000
and Little Patuxent intersection.
Parkway)
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Table 3-1: Stormwater Retrofit Opportunities

School)

grassy slope is adjacent to the school on the
southeast side of the school.

Total Type of  |Planning Level Design /
Score Location Existing Conditions Treatment Construction Cost
Proposed Estimate (2007 dollars)
The stream between a building and a parking
lot on the Howard County Community
SS-R08 College campus is incised with eroding Wooded
48 Com'mumty('é‘(’)‘l"l’:;‘i) banks and has poor riparian habitat. This is | Wetlands and $1,284,500
adjacent to a stormwater wetland, which RSC
appears to be overgrown and in need of
maintenance.
Outfall conveying flows from hotel parking | Sand Filters
46 | LK-ROB8 (sheraton Hotel) |lot and adjacent commercial areas discharges|and Permeable $748,700
to top of steep streambank. Pavement
LK-R11 (Chamber of Small portion of Chamber of Commerce
46 | commerce Office Building | parking lot drains to eroded swale via curb | Bioretention $33,900
on Little Patuxent Parkway) cut.
The roof drains of several townhome
SS-R15 buildings drain to onsite areas covered with | Rain Gardens
46 i 00||e(gTeO;m§$es °" | turf. The apartment complex parking areas | and Rain $43,900
appear to drain to the storm sewer system Barrels
with no stormwater treatment.
Runoff from the parking lot and service area
46 SS-R36 (Firestone) behind Firestone drain to two storm drain | Bioretention $189,200
inlets.
A large outfall discharges stormwater runoff
L Wooded
SS-R05 (Avalon at from an apartment complex to the riparian
45 . . . .| Wetlands and $291,700
Symphony Glen) corridor. Extensive erosion and downcutting RSC
is present.
SS-R31 A large portion of the parking lot drains to
44 “Ro1 (Patuxent storm drain inlets with no obvious Bioretention $111,600
Publishing Company)
stormwater treatment.
44 SS-R32 (Columbia The_parklng Iqt drains to storm drain inlets Bioretention $191,100
Professional Center) with no obvious stormwater treatment.
The east parking structure of the mall Rainwater
43 | LK-R13 (Columbia Mall) | appears to drain to the storm sewer system : $229,200
. Cisterns
with no stormwater treatment.
West side of parking lot drains to single
41 |LK-ROA4 (OneMall North| o0 qrain infet that is upstream of an Bioswales $107,800
on Little Patuxent Parkway) . .
unutilized swale and depression.
The roof drains of several townhome
SS-R16 buildings drain to onsite areas covered with | Sand Filters
41 i C0||e(g—|(—%0;\£] Tg;g;es " | turf. The apartment complex parking areas |and Permeable $142,300
appear to drain to the storm sewer system Pavement
with no stormwater treatment.
Internal roof drains direct stormwater runoff
a1 SS-R22 (wilde Lake High| directly to the underground storm drains. A Bioretention $70.100

General Plan 2000 Amendment

Page 25 of 42

© Biohabitats, Inc.



Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table 3-1: Stormwater Retrofit Opportunities

Total _ N N Type of  |Planning Level Design /
Score Location Existing Conditions Treatment Construction Cost
Proposed | Estimate (2007 dollars)
Roof drains, a portion of a parking lot, a
loading area, and the dumpster storage areas
all drain to a storm drain inlet with no
3g | LK-R17(vantage House | - 4 yater treatment. Another roof drain | Sand Filters $259,700
Retirement Community) .
discharges to a paved area. Runoff from the
garage and the entry way drains directly to
the storm drain system.
SS-R33 (Office Building . .
3g | atthe intersection of Little Runoff from the parkl_ng'lot drains to three sand Filters $178.000
Patuxent Parkway and storm drain inlets. ’
Harpers Farm Road)
Runoff from the parking lot and roof drains
36 | SS-R29 (Century Plaza to storm drain inlets with no apparent Bioretention $1,029,300
Office Building)
treatment.
30 SS-R37 (The Bluffsat | The parking lot at the qomplex drains to two sand Filters $383.800
Hawthorn) storm drain inlets. ’
Runoff from the parking lot and dumpster
SS-R30 (Princeton Sports areas behind Princeton Sports and the
23 and Neighboring neighboring business drain to a storm drain | Bioretention $248,900
Businesses) inlet, which then discharges directly to
Symphony Stream.
3.3 Riparian Corridor Restoration Opportunities

Riparian corridor restoration involves the application of a variety of techniques to enhance the
appearance, structure, or function of the stream corridor. The combination of techniques

recommended for any given site is location-specific, but may include floodplain reconnection,
riparian buffer enhancement, stream restoration, and bank stabilization.

Ten opportunities to restore the riparian corridor in the Symphony Stream and Lake
Kittamaqundi watersheds are presented in Table 3-2 and on Map 6 in Appendix A. More detailed
information on each opportunity is provided in Appendix H. Specific techniques prescribed to
these ten locations include floodplain reconnection, riparian buffer enhancement, stream
restoration, bank stabilization, and regenerative stormwater conveyance. If implemented, these
riparian corridor restoration projects will result in enhanced riparian habitat and improved

stormwater runoff quality.

Biohabitats performed a more qualitative ranking of the riparian corridor restoration
opportunities based on severity of observed impacts and associated downstream impacts;
opportunity to coordinate multiple projects; phasing of projects; and feasibility.
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Table 3-2: Riparian Corridor Restoration Opportunities

Restoration

Planning Level
Design and

Priority Location Existing Conditions - Construction
Opportunity Cost Estimate
(2007 dollars)
SS-S6 Entrenched and undersized channel, Bank stabilization,
1 i (gfr‘:ipdhoorr)‘y StreaM| - |ots of bank erosion, over-wide | regenerative stormwater | $ 457,500
channel, presence of trash. conveyance
Straightened and entrenched, some | Floodplain reconnection,
SS-S2 (symphony Stream |large debris jams; a low flow channel riparian buffer
2 i : . s $ 389,700
Corridor) is forming within the larger channel, | enhancement, stream
wide riparian buffer. restoration
Poor riparian buffer on the right side | Floodplain reconnection,
SS-S3 (Symphony Stream of the stream, good step/pool riparian buffer
3 ' - $ 424,000
Corridor) morphology, poor connection to enhancement, stream
available floodplain. restoration
Straightened and entrenched channel, . .
4 SS-S4 (Symphony Stream possible aggradation from Floodplain reconnection, $ 366,500
Corridor) . . stream restoration
undersized pipe located downstream.
Anamorphous channel, wooded
wetland, eroding banks on upper left
5 SS-S5 (symphony Stream side, large amounts of trash present, Bank stabilization $ 90.200
Corridor) disconnected upstream culvert and
failing drainage from Little Patuxent
Parkway.
Poor riparian zone, frequent Floodblain reconnection
SS-S1 (Howard County headcuts, downstream end piain :
6 X . riparian buffer $ 190,200
Community College) entrenched. Stream opening under
o enhancement
footbridge is blocked.
Over-wide channel developing new
7 | SS-S8(symphony stream | planform with channel banks, bank | g 0 0 estoration $ 387,400
Corridor) erosion, potential for exposed sewer
lines within channel bottom.
ss-57 floodplain on ight constrained cue | F1000pIan reconnection
8 -5 (Symphony Stream plain on rig : riparian buffer $ 131,400
Corridor) to sewer line, poor buffer on right,
enhancement
entrenched.
9 S5-S10 (Symphony Entrenched channel, some bank Bank stabilization $ 29,400
Stream Corridor) erosion.
Poor riparian buffer on both sides of
Not LK-S1 (wilde Lake Park | the stream below the Wilde Lake Riparian buffer $ 100000
Ranked | Downstream of Dam) Dam, poor connection to available enhancement '
floodplain, gabion lined channel.
3.4 Integrated Vegetation Management Opportunities

During the riparian corridor restoration field assessments, invasive plant species were noted
throughout both watersheds. As such, contiguous parcels were identified where integrated
vegetation management plans should be developed and implemented.
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Integrated vegetation management focuses on the removal of invasive plant species while
regenerating native plant species, resulting in more diverse and healthy riparian systems. The
specific activities necessary to restore and regenerate an area are determined during the

development of the integrated vegetation management plan. These may include:

e Forest restoration and enhancement — removal of invasive vegetation, establishment of native
tree species, and establishment of missing vegetative strata (e.g., herb and shrub layers).

e Reforestation and afforestation — re-establishment of appropriate forest communities through
planting of areas that have been cleared or will be cleared of native forest.

e Wetland enhancement — activities that will improve the structure and function of existing
wetland areas such as invasive plant removal, planting of native wetland species, or grading

to improve hydrology.

Recommended parcels for integrated vegetation management are presented in Table 3-3 and Map
7 in Appendix A. As specific restoration and enhancement opportunities would be identified
during plan development, Table 3-3 identifies the potential cost range associated with planning
and implementation of each integrated vegetation management plan.

Table 3-3: Opportunities for Integrated Vegetation Management

Cost Estimate for Development and
Location Area (acres) Implementation of Integrated Vegetation
Management Plan (2007 dollars)*
SS-V1 (Symphony Stream Corridor) 7 $77,000 to $287,000
SS-V2 (Symphony Stream Corridor) 35 $364,000 to $1,414,000
SS-V3 (Symphony Stream Corridor) 30 $314,000 to $1,214,000
LK-V1 (Lake Kittamaqundi Tributary
Stream Corridor) 30 $314,000 to $1,214,000
TOTAL 102 acres $49,000

1. An integrated vegetation management plan may call for the following activities:
e  Forest Restoration and Enhancement ($10,000 to $30,000 per acre)
e Reforestation and Afforestation ($20,000 to $40,000 per acre)
e  Wetland Enhancement ($15,000 to $30,000 per acre)
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3.5  Watershed Restoration Implementation Strategy

While all of the stormwater retrofit, riparian corridor restoration projects, and integrated
vegetation management opportunities are valid candidates for further investigation and design,
the reality is that fiscal and staff resources will limit the number of projects that can be
implemented in a timely fashion. In addition, it is most appropriate to implement projects that
complement each other and limit the overall disturbance of existing natural resources as much as
possible. In other words, those sites that should be pursued first should be pursued in the context
of the overall benefit to the watershed(s) through a management strategy and approach that seeks

to combine stormwater retrofits with other rehabilitation strategies. Ultimately, however, GGP,
the Columbia Association (CA) and the County may wish to implement all of the sites to
maximize the benefits. Based on the results of the analyses performed to date, a proposed
watershed restoration implementation strategy has been developed for each watershed which
optimizes the pollutant removal capabilities of stormwater retrofits and, where feasible,
associates the stormwater retrofits with riparian corridor restoration and integrated vegetation
management opportunities.

Symphony Stream Watershed Restoration Strategy

Stage 1 (see Map 1, Appendix J):

Work with Howard County to retrofit the Wilde Lake High School campus, the Wilde Lake
Middle School campus, and the Wilde Lake Interfaith Center.

Propert Tvoe of Stormwater Drainage Area Planning Level Design
perty Location yp - to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
Public SS-R10 (wilde Lake High Bioswales 0.7 $ 75,700
School)
. SS-R18 (Wilde Lake : .
Private Interfaith Center) Bioretention 3.7 $ 450,500
public | SSR19 g‘gﬂ(‘)‘jj)La"eHigh Sand Filters 18 $ 110,000
Public SS-R20 (S\(’;\ﬂ(')‘iel)"ake Al Bioretention 1.4 $ 130,800
public | SS-Rel (S‘é‘gé%f)LakeHigh Sand Filters 1.0 $ 99,200
public | SSR22 g‘gﬂ(‘)‘jj)La"eHigh Bioretention 05 $ 70,100
Public SS-R23 (S\(’;\ﬂ(')‘iel)"ake Al Bioswales 0.4 $ 45,200
public | SS-R24 g"c‘ﬂ(')‘jj)“ke High Sand Filters 0.2 $ 30,000
public | SSR25 g‘gﬂ(‘)‘lﬁ)mke High | \Wooded Wetlands / RSC 37.6 $ 459,000
public | SSR26 (\Qggizl';ake dille Bioretention 0.3 $ 15,000
public | SS-R27 (\é\g:gzl';ake AT Bioretention 0.6 $ 20,000
public | SS-R28 (\é\g']‘iil';ake Middle Bioretention 0.4 $ 28,800
TOTAL 48.6 $ 1,534,300
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Pursue the recommended riparian corridor restoration opportunity immediately downstream
of the Wilde Lake High School and Middle School campuses.

Propert Restoration Total Riparian Planning Level Design
OV\F/)nery Location Opportunit Corridor Length | and Construction Cost
PP y (feet) | (miles) Estimate
. Bank stabilization,
Public /| SS-S6 (symphony stream regenerative stormwater | 1,460 0.3 $ 457,500
Private Corridor) T
TOTAL 1,460 0.3 $ 457,500

Develop and implement an integrated vegetation management plan for the recommended
area near the Wilde Lake High School and Middle School campuses.

Property . . Planning Level Cost
owner Location Activity Area (acres) Estimate!
. Develop and Implement
Public /|~ $S-V1 (symphony Stream Integrated Vegetation 7 $ 77,000 to $ 287,000
Private Corridor) Management Plan
TOTAL 7 $77,000 to $287,000

1. An integrated vegetation management plan may call for the following activities:
e Forest Restoration and Enhancement ($10,000 to $30,000 per acre)
¢ Reforestation and Afforestation ($20,000 to $40,000 per acre)
e Wetland Enhancement ($15,000 to $30,000 per acre)

Stage 2 (see Map 2, Appendix J):

Work with Howard Community College to retrofit its campus.

Propert Tvoe of Stormwater Drainage Area Planning Level Design
perty Location yp . to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
Public SS-R04 (Howard Bioswales 10.9 $ 115,900
Community College)
Public SS-RO08 (Howard Wooded Wetlands / RSC 29.5 $ 1,284,500
Community College)
TOTAL 40.4 $ 1,400,400
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Pursue the recommended riparian corridor restoration opportunities throughout and adjacent
to the Howard Community College campus.

Propert Restoration Total Riparian Planning Level Design
OV\F/)nery Location Opportunit Corridor Length | and Construction Cost
PP y (feet) | (miles) Estimate
Floodplain
Public SS-S2 (Sym-phony Stream reconnection, riparian 450 0.1 $ 389,700
Corridor) buffer enhancement,
stream restoration
Floodplain
SS-S3 (Symphony Stream reconnection, riparian
GGP Coridor) TR GG T T 500 0.1 $ 424,000
stream restoration
Floodplain
GGP SS-54 (ggfr‘l‘zji‘;;‘y Stream reconnection, stream 440 0.1 $ 366,500
restoration
Floodplain
Public SSC'Sl (Howard County reconnection, riparian 660 0.1 $ 190,200
ommunity College)
buffer enhancement
TOTAL 2050 0.4 $ 1,370,400

Stage 3 (see Map 3, Appendix J):

Retrofit the Century Office Building property; use this as a demonstration and education
opportunity for private property owners.

Propert Tvoe of Stormwater Drainage Area Planning Level Design
perty Location yp - to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
. SS-R29 (Century Plaza : .
Private Office Building) Bioretention 6.4 $ 1,029,300
TOTAL 6.4 $ 1,029,300

Work with Howard County to retrofit the Little Patuxent Parkway and the Governor Warfield

Parkway.
Drainage Area Planning Level Design
Property Location Type of Stormwater to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
Public SS'ROZ;EV‘;;;)P““XEN Bioswales 4.1 $ 243,600
public | SS-R34 (Governor Warfield Bioswales 3.0 $ 201,700
Parkway)
TOTAL 7.1 $ 445,300
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Encourage or work with private property owners along and north of the Little Patuxent
Parkway to implement stormwater retrofit opportunities.

Propert Tvoe of Stormwater Drainage Area Planning Level Design
perty Location yp . to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
Private SS-R36 (Firestone) Bioretention 15 $ 189,200
SS-R33 (Office Building at
: the intersection of Little :
Private Patuxent Parkway and Harpers Sand Filters 2.0 $ 178,000
Farm Road)
Private SS-R32 (Columbia Bioretention 1.7 $ 191,100
Professional Center)
. SS-R31 (Patuxent : .
Private Publishing Company) Bioretention 1.0 $ 111,600
. SS-R30 (Princeton Sports - -
Private and Neighboring Businesses) Bioretention 1.8 $ 248,900
Private Si—RlZ (Bryant Square | \r/q0ded Wetlands / RSC 15.1 $ 105,800
partment Complex)
Private | SS-R09 (Exxon Gas Station) Sand Filters 1.8 $ 227,200
TOTAL 24.9 $ 1,251,800

Pursue the recommended riparian corridor restoration opportunities downstream of the Little
Patuxent Parkway.

Propert Restoration Total Riparian Planning Level Design
va?nery Location Opportunit Corridor Length | and Construction Cost
PP y (feet) | (miles) Estimate
GGP | 5559 (ggg‘i%';‘;;‘y Stream Bank stabilization 860 0.2 $ 90,200
GGP SS-58 (ggm;?;y Sz Stream restoration 800 0.2 $ 387,400
Floodplain
GGP SS-87 (gé’:ilgc‘)?;‘y Stream | yeconnection, riparian 420 0.1 $ 131,400
buffer enhancement
TOTAL 2080 0.5 $ 609,000
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Stage 4 (see Map 4, Appendix J):

Retrofit the Avalon at Symphony Glen residential complex, the townhomes on College
Square, and The Bluffs at Hawthorn residential complex.

Propert Tvoe of Stormwater Drainage Area Planning Level Design
perty Location yp - to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
Private SS-RO5 (Avalon at Wooded Wetlands / RSC 22.8 $ 291,700
Symphony Glen)
Private SS-R06 (Avalon at Rain Gardens / Barrels 3.6 $ 205,400
Symphony Glen)
; SS-R16 (Townhomes on Sand Filters / Permeable
Private College Square) Pavement 2.5 $ 142,300
Private SS-R15 (Townhomes on Rain Gardens / Barrels 2.4 $ 43,900
College Square)
Private SSR%&“;S'“HS a Sand Filters 2.4 $ 383,800
TOTAL 33.7 $ 1,067,100

Pursue the recommended riparian corridor restoration opportunity adjacent to the Avalon at

Symphony Glen residential complex and the townhomes on College Square.

Propert Restoration Total Riparian Planning Level Design
va?nery Location Opportunit Corridor Length | and Construction Cost
PP y (feet) | (miles) Estimate
Gep | SSS10 (ymebanysteam | gank stabilization 700 | 01 $ 29,400
TOTAL 700 0.1 $ 29,400

Stage 5 (see Map 5, Appendix J):

Develop and implement integrated vegetation management plans for the remaining
recommended areas in the Symphony Stream watershed.

P(r)(\)/f/)r?;y Location Activity Area (acres) Plannér;?i ;g\tlgll Cost
Develop and Implement
GSP/ CA/ | SS-V2 (symphony Stream Integrgted Vegztation 35 $ 364,000 to $ 1,414,000
ublic Corridor)
Management Plan
Develop and Implement
Public | SSV3 (Symphony Stream | inteqrateq Vegetation 30 $ 314,000 to $ 1,214,000
orridor) Management Plan
TOTAL 75 $678,000 to $2,628,000
1. An integrated vegetation management plan may call for the following activities:
e  Forest Restoration and Enhancement ($10,000 to $30,000 per acre)
e Reforestation and Afforestation ($20,000 to $40,000 per acre)
e Wetland Enhancement ($15,000 to $30,000 per acre)

General Plan 2000 Amendment

Page 33 of 42

© Biohabitats, Inc.




Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Stage 6 (see Map 6, Appendix J):

Pursue additional stormwater retrofits in the Symphony Stream watershed as opportunities

arise.
Drainage Area Planning Level Design
Property Location Type of Stormwater to the Retrofit and Construction Cost
Owner Retrofit .
(acres) Estimate
Private SS-R17 (Columbia Mall) Bioretention 18.7 $ 2,315,900
TOTAL 18.7 $ 2,315,900

Lake Kittamaqundi Watershed Restoration Implementation Strategy

Stage 1 (see Map 7, Appendix J):

Pursue priority stormwater retrofits in the Lake Kittamaqundi Watershed

Drainage Area

Planning Level Design

Property L ocation Type of Stormwater | o 'Petrofit | and Construction Cost
Owner Retrofit .
(acres) Estimate
LK-RO1 (Watermark Woggegrgzili?/:ds /
Private Place Condos / Wilde S 9 C 8.7 $ 180,300
Lake Park) tormwater Conveyance
(RSC)
LK-R02 (Wilde Lake
Private Park Downstream of | Wooded Wetlands / RSC 21.4 $ 226,000
Dam)
LK-RO03 (Intersection
. of Governor Warfield .
Public Parkway and Litde Bioswales 0.4 $ 25,000
Patuxent Parkway)
. LK-RO5 (Water's Edge
Private Townhomes) Wooded Wetlands / RSC 12.2 $ 188,500
Private LK—R(gOSBeraton Wooded Wetlands / RSC 8.5 $ 166,400
Private LK-R19 (Glen Existing St_ormwater 11 $ 53,500
Meadows) Basins
Private LK-R20 (Water's Edge Wooded Wetlands / RSC 38 $ 57,400
Townhomes)
TOTAL 56.1 $ 897,100
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Stage 2 (see Map 8, Appendix J):

Develop and implement an integrated vegetation management plan for the recommended
area in the Lake Kittamaqundi Watershed

Property . . Planning Level Cost
owner Location Activity Area (acres) Estimate’
. ) | Develop and Implement
Public /| L K-V1 (Lake Kittamagundi Integrated Vegetation 30 $314,000 to $ 1,214,000
Private Tributary Stream Corridor)
Management Plan
TOTAL 30 $314,000 to $1,214,000

1. An integrated vegetation management plan may call for the following activities:
e Forest Restoration and Enhancement ($10,000 to $30,000 per acre)
¢ Reforestation and Afforestation ($20,000 to $40,000 per acre)
e Wetland Enhancement ($15,000 to $30,000 per acre)

Stage 3 (see Map 9, Appendix J):

Pursue the recommended riparian corridor restoration opportunity in the Lake Kittamaqundi
watershed.

Propert Restoration Total Riparian Planning Level Design
OV\F/)nery Location Opportunit Corridor Length | and Construction Cost
PP Y (feet) | (miles) Estimate
PUBIich (| REES ST Wilde|ake Raric Riparian buffer 500 0.1 $ 100,000
Downstream of Dam) enhancement
TOTAL 500 0.1 $ 100,000

General Plan 2000 Amendment Page 35 of 42 © Biohabitats, Inc.



Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Stage 4 (see Map 10, Appendix J):

Pursue additional stormwater retrofits in the Lake Kittamaqundi watershed as opportunities

arise.
Drainage Area Planning Level Design
Property L ocation Type of Stormwater | "o Petrofit | and Construction Cost

Owner Retrofit .

(acres) Estimate

Private LK-R18 (Glen Meadows) Sand Filters 0.6 $ 74,500

: LK-R17 (Vantage House .

Private Retirement Community) Sand Filters 2.0 $ 259,700
GGP LK-R16 (Columbia Mall) Bioretention 1.7 $ 243,800
GGP LK-R14 (Columbia Mall) Bioretention 10.2 $ 1,432,900
GGP LK-R13 (Columbia Mall) Rainwater Cisterns 1.8 $ 229,200
GGP LK-R12 (10-70 Columbia Existing Stormwater 6.7 $ 190,100

Corp Center) Basins
LK-R11 (Chamber of ) )
GGP Commerce Office Building Bioretention 0.6 $ 33,900
on Little Patuxent Parkway)
LK-R10 (Chamber of Rt
GGP | Commerce Office Building EX'S“”% STl 6.9 $ 193,700
on Little Patuxent Parkway) Rl
LK-R09 (Parking Lot
between Chamber of . .
GGP Commerce and Sheraton Bioretention 4.7 $ 584,400
Hotel on Little Patuxent
Parkway)
GGP | LK-RO8 (sheraton Hore) | o0 Fiers ! Permezble 3.4 $ 748,700
avement
private | LK"RO6 (Townhomeson | Existing Stormwater 36 $ 69,000
antage Point) Basins
: LK-R04 (One Mall North :
Private on Little Patuxent Parkway) Bioswales 15 $ 107,800
TOTAL 43.7 $ 4,167,700
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Section 4.0 Annual Pollutant Load Estimates

To assist in evaluating identified stormwater retrofits, Biohabitats developed annual pollutant
load estimates for Symphony Stream and Lake Kittamaqundi watersheds. Total suspended solids
(TSS) and/or Total Phosphorus (TP) serve as the keystone pollutants in this analysis, as these are
the typical pollutants of concern cited and used by both MDE and the Critical Areas stormwater
programs.

For each watershed, Biohabitats first estimated current pollutant loads. The current annual TP
and TSS loads were computed using the Simple Method (Schueler, 1987). The Simple Method is
a technique used for estimating storm pollutant export delivered from urban areas. It is used in
the Critical Area 10% Rule Guidance Manual (CWP, 2003) to determine phosphorus loading for
a site.

Biohabitats then estimated the annual pollutant load reduction that may be achieved by each
proposed stormwater retrofit. This involved a four-step process:

1. Compute the pre-retrofit (e.g., post-development) annual pollutant load from the retrofit
contributing drainage area

2. Estimate the retrofit pollutant removal efficiency

3. Compute the post-retrofit annual pollutant load

4. Compute the pollutant load reduction of the retrofit

The results of this effort are summarized in Tables 4.1, 4.2, and 4.3. More detail on the
methodology and assumptions used are provided in Appendix I.

Table 4.1: Annual TP Loading Under Various Scenarios in the Symphony Stream and
Lake Kittamaqundi Watersheds

Symphony Stream Lake Kittamaqundi
Watershed Watershed
Current Annual TP Load 465 lbs/year 259 Ibs/year

Potential Annual TP Load That
May be Removed through 59 lbs/year 41 Ibs/year
Stormwater Retrofitting

Table 4.2: Annual TSS Loading Under Various Scenarios in the Symphony Stream and
Lake Kittamaqundi Watersheds

Symphony Stream Lake Kittamaqundi
Watershed Watershed
Current Annual TSS Load 99,919 Ibs/year 55,558 Ibs/year
Potential Annual TP Load That
May be Removed through 26,612 Ibs/year 17,523 Ibs/year
Stormwater Retrofitting
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Table 4-3: Potential Annual TP and TSS Load Reductions Associated with Stormwater Retrofits in the Lake

Kittamaqundi and Symphony Stream Watersheds

Location A etrofit (bsyeary | Retrofi (bsyear)
SS-R04 (Howard Community College) 2 1,099
SS-R05 (Avalon at Symphony Glen) 10 2,944
SS-R06 (Avalon at Symphony Glen) <1 971
SS-R0O7 (Little Patuxent Parkway) 1 660
SS-R08 (Howard Community College) 13 3,902
SS-R09 (Exxon Gas Station) 2 688
SS-R10 (Wilde Lake High School) <1 252
SS-R12 (Bryant Square Apartment Complex) 4 1,179
SS-R15 (Townhomes on College Square) <1 207
SS-R16 (Townhomes on College Square) 430
SS-R17 (Columbia Mall) 1 3,656
SS-R18 (Wilde Lake Interfaith Center) <1 716
SS-R19 (Wilde Lake High School) 1 343
SS-R20 (Wilde Lake High School) <1 203
SS-R21 (Wilde Lake High School) 1 299
SS-R22 (Wilde Lake High School) <1 90
SS-R23 (Wilde Lake High School) <1 144
SS-R24 (Wilde Lake High School) <1 76
SS-R25 (Wilde Lake High School) 15 4,650
SS-R26 (Wilde Lake Middle School) <1 34
SS-R27 (Wilde Lake Middle School) <1 81
SS-R28 (Wilde Lake Middle School) <1 56
SS-R29 (Century Plaza Office Building) <1 1,215
SS-R30 (Princeton Sports and Neighboring Businesses) <1 288
SS-R31 (Patuxent Publishing Company) <1 169
SS-R32 (Columbia Professional Center) <1 310
SS-R33 (Office Building at the intersection of Little 2 556
Patuxent Parkway and Harpers Farm Road)
SS-R34 (Governor Warfield Parkway) 1 542
SS-R36 (Firestone) <1 293
SS-R37 (The Bluffs at Hawthorn) 2 558
LK-R01 (Watermark Place Condos / Wilde Lake Park) 1,737
LK-R02 (Wilde Lake Park Downstream of Dam) 8 2,337
LK-R03 (Intersect_ion of Governor Warfield Parkway and <1 42
Little Patuxent Parkway)
LK-R04 (One Mall North on Little Patuxent Parkway) 1 390
LK-R05 (Water’s Edge Townhomes) 6 1,862
LK-R06 (Townhomes on Vantage Point) 1 473
LK-RO7 (Sheraton Hotel) 5 1,608
LK-R08 (Sheraton Hotel) 4 1,080
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Table 4-3: Potential Annual TP and TSS Load Reductions Associated with Stormwater Retrofits in the Lake
Kittamaqundi and Symphony Stream Watersheds

Location

Annual TP Load Removed by
Retrofit (Ibs/year)

Annual TSS Load Removed by
Retrofit (Ibs/year)

LK-R09 (Parking Lot between Chamber of Commerce

and Sheraton Hotel on Little Patuxent Parkway) <1 700
LK-R10 (Chamber of Commerce Office on Little Patuxent
2 1,289
Parkway)
LK-R11 (Chamber of Commerce Office on Little Patuxent
<1 90
Parkway)
LK-R12 (10-70 Columbia Corp Center) 2 1,262
LK-R13 (Columbia Mall) <1 74
LK-R14 (Columbia Mall) 1 2,271
LK-R16 (Columbia Mall) <1 394
LK-R17 (Vantage House Retirement Community) 3 764
LK-R18 (Glen Meadows) 1 229
LK-R19 (Glen Meadows) 1 346
LK-R20 (Water’s Edge Townhomes) 2 573
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Appendix A: Symphony Stream and Lake Kittamaqundi Watershed Maps

General Plan 2000 Amendment © Biohabitats, Inc.



Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds Columbia Town Center

General Plan 2000 Amendment © Biohabitats, Inc.



MAP 1: Symphony Stream
and Lake Kittamaqundi
Watersheds

Watershed Assessments
Associated with
Columbia Town Center

General Plan 2000 Amendment
September 2008

Legend

WiTEEak e Sk ST G : L et
iHigh SC_holoI A Sk N g L T, Watershed Boundary

- Lake Kittamaqundi

Howard ¥ = ] . J 1 ;.-'.: By \ - Symphony Stream

Gty s C ol llege : : - i AT !
: - - el ot : : o - g e Wilde Lake

Surface Water

- Ponds and Lakes
“"N\_ Streams

Merriwe ather
Po st Ravillion

- bl

0 300 600 1,200 1,800
Feet




1I1 Fam 1 . A 1 "'_ ol l.: .l " .\‘ 5 i ll""h
D, < ‘t 4% - - 7= 3 ”. - \'—_,l
0 ~ ~ - E
" S 1 - = ~ 2\ N\
g =Ny
t] L 1L - = B T Lﬁ =
qn- - = = ’-i
1 + =1
= - o - — = & -ﬁillnl
0 i
ZB\ » SHSEE ‘
= - . AN 5 pos
; \/ s B \ { 0 @l L. 8 =
\ S L IR W v -
/2 AN i i
D . Y/ U ' 'y e ot
- f H fh o \ L)
by \ 4 \ l = Y
N -
A )L . N2
s \ \m ' . =1
sh o NG S
e i~ 'j v—% e [
il e Hig'*schoe
1
~ \v a
’ i © 0 e
e rlowere
o r11 [1PERR) '\;;l,Cc o c)e P4 [_._:;"U o
¥ u @ [ €
. 4 .
_E |
» =Ll -
Ny = =
VLT
x 2y MeTrriwesatner 29
— oy . A - - 4
= b Fosi Pawillion ;
- Ny — RE T
# FRLL | A9
2 #h‘ L ‘ - = = -
; ' 'l r
5 Al =t PN - it \ i
" etz ﬂ" l _'_,_.a-f *
n iy &
- % i u v - . s‘,) £
1 = £y
= L
" o ‘] 1t il £ - "
o : b " | 3 "* = : ‘\ f
. Iy
LY Arsy B . - L ‘F “'- J‘. ) 1‘1
- - A _.:l" e . i, T "1 ..-rl 3
- ‘.. :'.4‘ () - ""' _" * —

MAP 2: Symphony Stream
and Lake Kittamaqundi
Watersheds
Watershed Assessments

Associated with
Columbia Town Center

General Plan 2000 Amendment

» September 2008

Legend

Watershed Boundary
Lake Kittamaqundi

%

o
- 1*
-‘_ L]
T 1‘ =

-

Symphony Stream
Wilde Lake

Surface Water
- Ponds and Lakes
i “\_~ Streams

Planimetrics
Property
1 ~— Roads
ol
Roads

- Parking Lots
B Buildings

' -!j;g;;lml Al

0 300 600 1,200 1,800

Feet




X Ol 175
l- ﬁ-‘- ‘ *
# f %\ -~ N -
N U
T 2\EL U\ D
; [3) 4 /\ y
ey ‘ \ :
', \ b S-R1 i~
i ()
e \ t SSiR28 4
@ o =5 1) SS-RETLY 8SS R g
-] [l & 55026 0 o 0on 553
F__:QZ:-:‘? ) }:S-R23 & O SS-R '
1
fe A & SS-R25
S5S- ()
b2 S-R8 S\x\_.:; € %)
k 6 ——
- s c}\é - N /
C OUier) rr U C ol'facle

MAP 3: Opportunities for
Stormwater Retrofits and
Water Quality Best
Management Practices in
Symphony Stream and
Lake Kittamaqundi
Watersheds

Watershed Assessments
Associated with
Columbia Town Center

General Plan 2000 Amendment
September 2008

Legend

Stormwater Management

6 Water Quality Best
’  Management Practice

Watershed Boundaries
Lake Kittamaqundi
Symphony Stream
Wilde Lake

Surface Water
- Ponds and Lakes

7\~ Streams
Planimetrics
|:| Property
— Roads

Roads

- Parking Lots
I Buildings

-Bml bt

0 300 600 1,200 1,800

Feet




(" 2

Fi (I " T - 7 e I % % W
. * wlf /1 t - ~ - v £ s e i I—_l o x By
> VA SC RS Jd s " = MAP 4: Opportunities for
ALY e s y Z PN ) Stormwater Retrofits and

i

Water Quality Best
] 2 Management Practices
. : . "~ Lk [ in Symphony Stream and
_ - I Lake Kittamaqundi
* : ) - £ Watersheds
. : Watershed Assessments
LT Z2N - ol ~ ) 25 s . 3 Associated with
> At 3R ) : - - N Columbia Town Center

s General Plan 2000 Amendment
»” - - -
| 20 September 2008
N\ NN Ly A
& X ? 5 5 ¢ .;
* N 5 7. ; > Vi ) [ Legend
' N I = : Stormwater Management
\ (-] A I O) - Water Quality Best Management Practice

e

6 Existing Stormwater Basins

6 Bioswales

Bioretention
6 Rain Gardens and Rain Barrels

& Rainwater Cisterns

(@)
S
.
>
D.
>
=

Sand Filters and Permeable Pavement

6 Wooded Wetlands and
Regenerative Stormwater Conveyance

Watershed Boundaries
- Lake Kittamaqundi

[ symphony

Wilde Lake

Surface Water

- Ponds/Lakes/Dams
o o #\_s Streams

6 R

' : e Planimetrics
h Y ‘\. T = ‘
W2 IO =T N wsis ¥

Roads

w
L
w

: W 4 s Roads
YA v ol - d - Parking Lots
*
» . - o Ly = ‘ i [ suildings
F ) 1 (=]
[

" - & *
- /e : ) o MLV - - %
= = o . -
P o b S Y = i Biestabsitats
L * - 4 ] o .
] B )
- = Tid g iy L /l :g/’?\‘ ¥ a5 * o

LA w - Ly ] Sl s AN 0 300 600 1,200 1,800
y Feet




glowerd
. C

SS'MI'3 OSS"ER"].

., SS-MI-14
© SS-ER-2

Faugy

my
L]
T ==
I

|._‘_.

$ N
= m ) (O

MAP 5: Impacts Identified
During Stream Assessments
in Symphony Stream

Watershed
Watershed Assessments

Associated with
Columbia Town Center

General Plan 2000 Amendment
September 2008

Legend
Stream Assessment

© Identified Impacts

Watershed Boundaries

- Lake Kittamaqundi

| symphony
Wilde Lake

Surface Water

- Ponds and Lakes
~\_~ Streams

Planimetrics

|:| Property

Roads

i BROKEN LAND PKWY

Roads

- Parking Lots
- Buildings

-ljingull il

0 100 200 400 600 800

Feet




P et fauh II ! * - = y
£y ‘E = [= ‘1- - *-L [ l'.: ]
L 2 ’ I il
L Ve ™
T | pl pims
= SRE b ' T
g ] 5 -
i - A
— l A *
: ¥ = #‘f- “» ‘* < :
=2 SELNN 2 Vi
28 QTN
o " \\\
I -~ At/ NN\ID 2
= U D . SN
— VA AL
= N N\ Sl
RN A et AT SN
* nQ Ay /g/
[l \ \ Fl ”
| ks - E Sl =t (LI -.'W]Jde e AW
- I "—_],-:{:J it Sﬂol
T g L | = ) .
e TR . 1
| Lo N 5‘5'66 \"\, The Me
e, 32 ° V4 g i Clol 9
- 7% rloward
/ "’f oo T gy ool Paigeins &4 I_—T'u e
QA i "% N <L i
. 1 v oo IGER J. i ([
n |ﬂ D ) 20 Yl | -
S ih.;z.f!: i = o ' cg) 0()0 0;’0 = a0 '
k § (2) ,'\f -
5 x /‘.‘ MeTriweaihner
R = —| e w S5 Post/ Payillion
& M L S =
3 i & : P N ',,‘ . *
. - - "‘.';-.; — ‘
= 'I.
AN DT A2 NS iy
= _J l '_.pﬁﬂ#.r-'
; 0 = B
[ ]
o= -'I -ﬂ
‘ - ) 3 r
& - 1 ] =T¥ ol a -
— - [ =
= ) ‘I'- = & 1‘ . 3
\ . L] .- [ > ‘_*l' r
- L 1 i E - -
'I" - [] [ b2 ‘-,ﬂ - - s \
‘1"" s t‘ : ,..‘ w |0 R s - ¥ R 2= S A
ek :v- o A i = > Tif g |m iy
| | - R £ ‘-. ¢ Wi~ rF S '..' 1-' i =T

MAP 6: Riparian
Corridor Restoration
Opportunities in
Symphony Stream and
Lake Kittamaqundi
Watersheds

Watershed Assessments
Associated with
Columbia Town Center
General Plan 2000 Amendment
September 2008

Legend

Riparian Corridor
Restoration Opportunities

Stream Reach
Watershed Boundaries

- Lake Kittamaqundi

- Symphony

Wilde Lake
Surface Water

- Ponds and Lakes
\_~ Streams

Planimetrics

|:] Property

Roads

Roads

- Parking Lots
- Buildings

.lj‘ig]mhimrﬂ

0 300 600 1,200 1,800
Feet




; JE : ¥ D i o 0 | ey v Wt I T
l; = ‘, I\li - .': 3= “ rl A - \'——-J_— \"
) - A plc % = itz \ \ MAP 7: Integrated Vegetation
- 3 Management Opportunities
b alap -EBEER e : ' - _ 5 L""" et in Symphony Stream and
s . ., a . .
5 , | > 10 5. Lake Kittamaqundi
: s i =\ - - E2 I Watersheds
* . ) . = Watershed Assessments
> &\ Z \ : Associated with
. \/" ,* 3 \ { N : S -~ I8 JiSiha . Columbia Town Center
by z v N ‘\\‘\\ ALY 3 = (\ General Plan 2000 Amendment
> 5 \ N 7 - Uy wi £ ’ September 2008
== H
N N il -
}l-'-l A N \ = ? o i B
\\\m ' N ; = Sl
e =
5 — (S ¢ ’ WANIGE ERECICE N L Yy ; 8 Legend
] i Watershed Boundary
Lake Kittamaqundi
Symphony Stream
Wilde Lake

Surface Water
- Ponds and Lakes

Streams

Planimetrics

|| Property

— Roads

Roads

- Parking Lots
I suildings

Vegetation Management
Opportunities

- Vegetation Management
Opportunity

-!j;g;;lml Al

0 300 600 1,200 1,800
Feet




Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds Columbia Town Center

Appendix B: Stormwater Retrofit Opportunities in the Wilde Lake
Watershed

Excerpted from: Center for Watershed Protection. 2005. Centennial and Wilde Lake Watershed
Restoration Plan. Prepared for Howard County Department of Public Works. Ellicott City, MD.

General Plan 2000 Amendment © Biohabitats, Inc.
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Centennial and Wilde Lake Watershed Restoration Plan

Table 3.9 Wilde Lake Retrofit Sites

<l Site Name Existing Conditions Potential Retrofit Obvious Constraints PIEZEAY
Number Owner
Reach C . Private
WLOla |Bioretention ;Jnr:jtrg?ttreadnggrg:ir:/%area Bioretention Private property Property/
Option #1 HOA
Reach C , Columbia
WLO1b |Bioretention ;Jnr:jtr:na;t:a:nggrgrli%%area Bioretention Stc:m?;n:)velﬂwg;t of Association
Option #2 € (CA)
Reach C Uncontrolled : . . .
Wi [Comuy21 o buiarg |PESIOn 0 st ontopnd 4 omof seroaey | vete
Bioretention and parking lot P 9 ' P 9P
Reach C Eossi ble wetl ands_
WL03  |Shallow Marsh |Uncontrolled Shallow Marsh Wetland impacts (low quality) |,
apartment complex and loss of community
Wetland
open space
Reach C Unmanaged runoff Rain garden “fingerprinted” around |Mature trees would
WLO4 Harpers Forest  |from apartment existing mature trees with flow require careful site Private
Apts. Rain complex (rooftops and |splitter in existing storm-drain to management protection
Garden parking) divert flow measures
Reach C Existing 12" RCP
WLO5 Rideout Heath |outfall discharges Provide rain garden at end of Existing forest area; Private
Apts. Rain runoff from streetsto | existing outfall however, poor quality
Garden open forested area
Reach C Unmanaged flow from qu n_garden with flow sphtter In Use of Columbia
existing storm-drain to divert flow L
WL06 Harpers Forest  |townhouses west of S X . Association open space| CA
X into it; bioretention system that ties .
Rain Garden #2 |Harpers Forest : . may be an issue
flow back into storm-drain
Reach C Unmanaged street . . . Existing trees; adjacent | County
WLO7 High Tide Ct.  |runoff around existing zfler;tg(;raqﬁn Vé'itztgui;b cuts to divert residents may use turf |Right-of-
Rain Garden turf circle within court 0 areafor recreation way
Reach C Open arealpark access |Provide flow splitter to divert runoff | Removal of three trees CA and
WL08a |Deering Woods |area adjacent to an into arain garden, sited carefully and relocation of HOA
Rain Garden existing storm-drain | adjacent to sewer; relocate footpath |footpath
g?eaerC&CWOO ds Existing storm-drain | Convert green space to shallow Need soil tests;
WLO08b ering through green space  |infiltration with underdrains to residents may use open | Private
Infiltration X : .
with yard inlets attenuate flow volume space for recreation
Trench
- ... | Improve water quality treatment with
Reach C Existing dry pond with e
Longfellow ES |brick riser provides modl_flcatl_ons to pond bottqm to Public-
WLO09 ; provide rain garden areawith None
Dry Pond guantity control for flow into infiltrati h school
Retrofit portion of school site overflow into infiltration trench.
Good education opportunity
Existing uncontrolled Stream stabilization
Reach D Plunge | gu . . | Create plunge pool and step pool to |project has been
WL10a high-density residential | 7 . CA
Pool /Step Pool . dissipate energy constructed Spring
and commercial areas 2005
Reach D Existing uncontrolled |Create alarge wet-pond to provide Limited space/sawer
WL10b |Wet-Pond high-density residential | flow attenuation and water quality I P CA
. . ine
Retrofit and commercial areas |treatment
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Centennial and Wilde Lake Watershed Restoration Plan

Table 3.9 Wilde L ake Retrofit Sites (continued)

<l Site Name Existing Conditions Potential Retrofit Obvious Constraints PIEZEAY
Number Owner
Townhomes and
Reach | parking dischargeto  |On-lineinfiltration/detention in Proximity of
WL12a : existing storm-drain | surface sand filter with level Y Private
Thicket Lane townhomes
(downstream channel | spreader
erosion)
Pervious pavement for overflow
Reach | parking; roof leader disconnection;
WL12b May Wind Ct. | Damaged outfall and velocity reduction measures and POSS' ble sanitary sewer Private
Outfall eroded stream channel . - line
outfall repair; stabilize downstream
Treatment
channel
Open landscaped area | Bioretention with curb cuts from A
Regch H between uncontrolled |parking area and roadway; grass Several r?‘ed'“m sized Private or
WL13 Twin Rivers Rd. ! . ; . landscaping trees and
X . parking and road filter strip along edge of parking; CA
Bioretention ; footpath
runoff relocate path if necessary
Provide bioretention and infiltration
in a combination of three locations:
convert existing swale below L -
Reach D Uncontrolled runoff . X . Existing utilities, street | .
WL14 . . playground to bioretention; provide | ' Private
Faulkner Ridge |from two parking areas infiltration trench between parking lights
and Marble Fawn Ct.; create
vegetated island in Ct.
Reach G . Possible safety
Harpers Choice |Existing dry pond Convert d_ry pc_;nd to prov_lde QL concerns from school
i . . treatment in micropool with berm .
WL15 Middle School |providing quantity e o and downstream Public
and two forebays, divert additional i .
Dry Pond control for school flow to pond homes; possible dam
Retrofit #1 P safety permitting issue
Reach G Convert dry pond to
: Existing dry pond bioretention/rain garden or sand Minimal; may be safety
Harpers Choice . . L ; : )
WL16 Middle School (s_maller drai nege area filter combi nation to improve QL concerns if design Public
Drv Pond with no potential for  |treatment; provide forebay, add trash|includes extended
yre additional flow) rack, and stabilize inlet and outlet | detention
Retrofit #2
structures
Convert dry pond to improve QL
treatment; provide forebay,
Reach G micropool. Remove trees from
CA Sports Existing unmaintained embankment and extend roof |eaders|Proximity to existing
WL17 Complex ar or? d to pond. homes may create CA
Dry Pond yp Alternative design: convert to aesthetic concerns
Retrofit bioretention for QL and divert runoff
to school dry pond for CPv (QN)
treatment
Reach C Severely eroded outfall Potential bioretention at edge of Adjacent forest and .
and channel : : Private or
WL18 Produce Galore downstream of parkin parking area and plunge steep slopes adjacent to CA
Outfall Retrofit area b 9 pool/velocity dissipater at outfall channel
Reach E E;(;itgir:g g(?r/nFr)(())ln\?vi th Small size of existing
Durham Rd. q o Reduce short-circuiting w/berm and |facility and proximity |HOA or
WL101 extensive marsh R -
East Pond bottom: severe short- add small storm control of homes; existing Private
Retrofit #1 ) wetlands
circuiting
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Centennial and Wilde Lake Watershed Restoration Plan

Table 3.9 Wilde L ake Retrofit Sites (continued)

Site Site Name Existing Conditions Potential Retr ofit Obvious Constraints Property
Number Owner
30"-wide existing
Reach B roadway serving small |Combination or curb cutsto create |Locations of utilities
WL102a |Lake Circle Dr number of homes small rain gardens, and street edge  |and mature landscaping| Private/
Streetscape " |draining to stream aternatives/ imperviousreduction  |will drive design public
P reach with documented | measures options
erosion problems
30"-wide existing
Reach B roadway serving small |Combination or curb cutsto create |Locations of utilities
WL102b | Durham Rd. W number of homes small rain gardens, and street edge  |and mature landscaping| Private/
Streetsc e. " |draining to stream alternatives/ impervious reduction  |will drive design public road
P reach with documented | measures options
erosion problems
Existing farm pond,
mowed to edge; high . s
Reach E levels of nutrient Establ@ aquatic fringe and Aesthetics—resident
) landscaping to improve shade along HOA/
WL103 |Beaverbrook enrichment/algal : . preference for mowed -
. shallow edges; develop wildfowl private
Farm Pond growth apparent; edge
. management program
wildfowl management
issue
1. Parking lot bioretention in
expanded parking islands and a curb-
cut in the NE corner of lot
2. Tennis court bioretention along L .
NE corner of tennis courtsin low- P”rﬂ‘"?'”tly ”_‘t';“’f ¢
Existing park with ~ |lying area CONMIICS WITh curren
o . . - park uses; need to
Reach A facilities on both sides |3. Storage retrofit to provide reconfiqure some
WL104 |Cedar Lane Park |of stream channel. floodplain storage using stormflow parkin gg Storage option Public
Retrofit Options | Storm-drain outfall just|diversion from stream channel onto will require
above stream crossing | floodplai n. _ . coordination with
4. Small bioretention/rain barrels a | yaintenance access.
bathrooms
5. Entrance road rain garden to
intercept runoff and convey through
anew grassed swale
Existing dry pond with -
Reach A marsh bottom; no Provide riser control structure to Existing Wgtland
WL 105 gﬁ?{ eIL dasne Park riser—quantity control |improve water quality, by increasing Sgnilr?wp?i)ill?tpcigd Public
Existing Pond provided by outlet pipe|the residence time; provide aforebay ex0an d, ond ¥oot rint
R etrofitg directly through to improve ease of maintenance Iinﬁ)i ted P P
embankment
Parking lot and
Reach A giggﬁc:r?nafj drrL;in:ff Close off inlets at edge of parking
Cedar Lane Park . ' areaand allow runoff to flow Primarily aesthetic .
WL 106 bypassing a grassed . . Public
Entrance through a curb cut and grassed swale|considerations
. . open areathat could be|. : .
Bioretention i~ into a bioretention cell
utilized for small
treatment area
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Centennial and Wilde Lake Watershed Restoration Plan

Table 3.9 Wilde L ake Retrofit Sites (continued)

<l Site Name Existing Conditions Potential Retrofit Obvious Constraints PIEZEAY
Number Owner
Upstream of Beech
Creek Rd., road Enhance stream valley storage Existing stream with
Reach A through weir wall or new control ; .
embankment and . .~ . |perennial baseflow and | Public/
WL107 |Olde Woods . structure and/or minor excavation in } . .
undersized culvert wetlands; proximity of |private
Way : : stream valley to form pocket
forming partial dam houses
wetlands
along stream channel
Open grassed areawith
oo | Hed e e et s
HylaBrook Rd. P Divert roadway runoff through curb R .
WL109 . space to accommodate ; ) : mature trees; primarily |Public
Lakeside Demo . . cutsinto a bioretention cell :
. adjacent road drainage aesthetic and
Project #1 : - . .
prior to entering storm- maintenance issues
drain
Lake Direct . -
Road runoff conveyed |Divert runoff from catchbasin into
WL110 Hyla Bropk Rd. directly to outfall into |an excavated areaforming a Inadequate space— Public
Catchbasin X mature trees, paths
Divers lake micropool/wetland
iversion
Large paved cul-de- Minor aesthetic
sacs suitable for Provide alandscaped island with considerations; many
WL111/ |Multiple Cul-de-|landscaped islands curb cutsto divert runoff into center; | cul-de-sacs in the area Public
112 sacs (e.g., Snowy Brook either with or without structural are already
throughout underdrain bioretention system landscaped—need to
Beaverbrook) fill in the gaps
Add small storm control and
extended detention; convert to
Reach A Dry pond built for stormwater wetland or other wet
WL113 Board of Ed. quantity control with  |pond design if hydrology permits. | Sewer line may limit Public
Dry Pond concrete channel— Add manhole and extend storm- pond expansion.
Retrofit short circuiting drain to far end of pond; create
circuitous flowpath through pond
bottom
Reach E Portion of parking lot |Add abioretention facility to provide
WL114 treated with infiltration | additional treatment for the school |Limited space Public
Bryant Woods ; .
practice site
Reach F -
WL115 |Bryant Gardens Untreated existing Underground infiltration system Adjacent to sewer Public
A development
partments
Lake Direct . .
WL116 |HighRise Untreated parking lot Add_a bioretention system to treat Loss of parking spaces |Private
parking lot
Apartments
Untreated existing . .
WL117 Reach A residential Add a blf)retent| ?n system next to Limited space CA or
Longfellow existing “tot lot private
development
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Appendix C: Retrofit Reconnaissance Inventory Field Forms
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Retrofit Reconnaissance Investigation| [RIRT

: O COMPLETE FRE(D CORCEPT
i |:[ Confirm property ownership {_I Obtain existing stormwater practice’as-boilts
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Por T Retraﬁt*

‘ater Cmality - [] Recharge
[ Bemonswation { Education [] Repair
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] Created Wetland
[ ] Swale

[] Gther:

Loretention

-?:Zﬁw%-P Ao olrau

I ;/’b[_i"(
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Possible Lopacts to a Stream

L‘_l {] Sewer M2 Floodplain Fill

Ol L1 Water Fae™ Impacts to FEmE*ils E g

O [ Gas Impacts to 3 Tees s

= O Cable How marny®?__

] [ed—  Electric .

-~ [ Electric to Strectlights

] Owverhiead Wires Dthcr factors:
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I [ In Road ROW
[ ] Other:

35:f"'mmAGE A

i ] Above Roadway Culvert
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Draioage Arga =
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Retrofit Reconnaissance Investigation RR_[

i Purp

al R.Ell‘ﬂrf
[ Water Qnaht}f [ Reeharee
- [] Demenstration / Education O] Repair

;. x{. Vi 7
[ Flood Control

@’C/hlaumel Pmtectmn[{/

[ ] Criker:

Retrofit Volume Compitations - Target Storage:

i Retrofit Volume Compuiations - Available Storage:

Proposed Treaiment Option:
[] Extended Detention ] Wet Pond
L] Filtering Fractice 1 Infiltrution

[ Created Wetland
] swale

Toretention

[ ] Othes:
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Soiode o oﬂz,}}/bg,é@m

Describe Elements of Proposed Retruﬁt IncIudmg Surface Arca, Maximum Depth of Treatment, and Conveyance:

‘i"’orm dorea il = Lovive

Cevvet M/,/ﬁaa‘/&"&m

\ffﬂ\‘_

.Z? KQ-ZE’/%—AQJ j

Adjacent Land Use: Access:
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If Yes, De % € E-W":'—*Wﬁ'ffﬁ 4, [ Stmuctures [ | Property Ownership
g cotiL cr:m Iz f?_l{ Witreftufim [ Other:
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E ] None +Dam Safety Permits Necessary [ Probable [=7 Mot Probable
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‘_Es/ Pussible et 1 Impacts 1o & Stream [ ] Probahie ot Probable
! ] vaer(fm"ﬂ‘r i e Flaodplain Fill [ ] Probakla %ﬁm Probalilz
- O % Water fad Impacts 1o Forests i_] Probable £ Net Probable
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L] ol Electric Approx. M3H
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‘FOLLOW-1# NEEDED TO CDMPLETE FIELD CQNCEPT

[ ] Confirm property ownership L1 Dbtalu existing stormwater practice us-builts
[G-Contirm drainage area [ed-Cibtain site as-builts
@Crgguﬁ:m drainage area Impervious cover [E3Cibain detailed topography

onfirm volume computations @oﬁ@ﬂ utility mapping

[FComplete concept sketch gﬁsmrm drain imvert elevations

: onfirm soil types
[] Giher:
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Retrofit Reconnaissance Investigation| RIR |

RN | ]
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If Pullic. Government Junisdiction: [JLocal [ &tate  [IDOT [ her:

Propaosed Retrofit Location:

[T

Storape Ou-Siie :
[ | Existing Pond  [[] Above Roadway Culvert [ [ Ilotspot Operation  [] Individuat Rooftop
[Lfelow Onifall [ In Conveyance Svstem [_] Simall Parking Lot L] Small Impervious Arca
: [1inRoad ROW  [] Near Large Parking Lot L] Individual Steet [ | Landscape / Hardscupe
[ Other. L] Underground ] Oihar
Drainage Areg = ) Drainage Area Land Use:
Imperviousness = . sidential [ Inztitutiomal
Tmpervigus Area = U] SFH (< 1 ac lots) [ ] Industrial
Notes: DF et V rtu.d'.c & vt Dot ey, T TSFH (= 1 ac lats) dTransport-Related i
Voot Tt Qe 1 M.kﬂme--WEE}ﬂ;;:ﬁf} mﬂTnli?ur;ff M Paré{-a -
pordish v fhctome. Uakiaud, Tlau 4 FultiFanily [ultadevelope 5
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TER MANAGEME?

] ¥es

Existing Slormwater Practice:
If Yes, Describe;

E’ﬁu ] Possible :

Deseribe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
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PRG[’(}SE‘D R'E.1 RDHT

Purpose of Retrofit:
E’ﬂﬁr Quality

[] Demenstration ¢ Education

[] Recharge
LI Repair

E}‘Cﬁgﬁncl Proatection

] eaiher:

[ ] Flaod Contrid

Retrofit Volume Computations - Target Storage:

Retrofit Volume Computations - Available Storage:

Priposed Tréztment Opiion:
[] Extended Detention | | Wet Pond
[] Filkering Practice ] Infiltration

E’é{e/a;e; Wetlend

L] Swale

[] Bioretsttion
[ hber

ot o

i'fl.-,ﬁ'.a'-g E

Descnbe Elements of Proposed Retrofit, Including 'iurface Area._, Maximom Depth of Treatment, 2nd Cumeunw
.f-“ﬂ--fw A S .amwcimi&hj
'ﬁﬁwm befween Slwe

mvi {FM

bebingl “TEwnlleniel . ©¥rovnde

aﬂtﬁ' 1ok — mawcted &/J’M Mgm

Adjac { Land Use.

Eﬂﬁﬁieﬂnai (] Commereial
O Industrial ~ [] Transport-Related [] Park
O] Undeveloped [[] Other:

[ ] Instinational

ACCCSE:
(] Ne Constrainie
Cromstraimed duc to

P{rssible Conflicty Thue to Adjacent Land Use?

] Slope [] Space
[]Yes [Na @/U’ﬁﬁe{m:ﬁ [] Tree Impacts

If Yes, &;:rll:vé:+ : 1 Struetures ] Property Ownership
P {1! Efowi’“‘mﬁ" netdacts o [ Fther: 'Df?}?wmfu o ki ﬁaﬂ
Conflicts with Existing Utilities: Potential Permitting Factors:
[ None Dam Safety Pennils Mecessary I_j Probable Mot Frolable
[ Unkoown Impacts to Wethands ] Probable [WF<at Probable
| Yes Possible Tinpacts to @ Stream |:| Prohahle [t Probabie
| Sewer + Floodplain Fill ?Z,&/n Probabie || Not Probabie
] ] Water—JW . Tmpacts to Forests [] Probable TerHot Probabile
L] [U— Gas Tmpacts to Specimen Trees [£] Probable ]{j Not Probalble
e Cable How many? i e,
] [ Electric Approx. DBH____ AELesef + > AL
! ] {RCEr Pyt
Tl ] Electric to Streetlichts ~° E . {?‘7
Il Overhead Wirss Other factors: o il
1 ] Other N
D Boils: -

© Soil auger test holes:
Evidence of poor infiltration (clays, finesy
| Evidence of shallow bedrock:
Evidence of high water talle {gleying, saturation}:

[]¥es Qﬁg

[N¥es [INo [ Unknown
[]¥es No [ Unknown
[] ¥es No  [] Unknown

L]
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" [FConfirm [] ¢rbtain existing stormwater practice as-builts
[ Confirm drainage arca [ohiain site as-builts
onfirm drainage arca impervicus cover [F-Obtain detailed topography
[(Clonfirm volume compuations [Obtain wtility mapping
[d-€implete concept sketeh [Fleinliom sorm drain invert elevations

O Confirm soil ypes

]
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WATERSHED: W{ r‘./'TF MERUA 1£|5w-a.TE.RSH.ED* L'NTQUE SITE L1} f_.k’:* “ (p{ﬁ
: BaTE: Allp l,:j & ASSESSED By: 4&%};’3” & CaMbra ID: _ PICTURES: *
GPSID: LMK 15: " LAT: LoNG:

Name 'U/:F‘[NT}
Address;

Crwmership: L Public [ F‘m-ate Inknown
If Poblic, Govearmment Jurlsdiction: [JLocal [ ] %aie ClooT O] Other:

o oM E S~ 1:::}'2_{';; Fora b

L'i-{_.. ;

Propused Retrofit Location:

Stor On-Site

E’éﬁs[ing Pond ] Above Roadway Culvert ] Hatspot Operation (] tndividual Rooflop

[ Below Oufall {1 in Conveyanes Svstam [] Small Parking Lot L] Small Impervices Arca
[]InRoad ROW ] Near Large Parking Lot [] Individual Sireet [ ] Landscape / Hardscape

: [ ] Other: g [] Undergronnd L[] Other:

Thruinage Area = DPrrainage Area Land 1se:
Linperviousness = __ %o E‘ﬁgsii?denrim [ Instiutional
Impervious Area = E SFH (= 1 ac lats) [] Industrial
: - SFH (- T ac lots) T Tanspurt-Related
Nntes%i %ﬁ:@ oot W&'T 'ﬁm/l [ &Fanhonses [] Park
(] Multi-Famiky (] Undeveloped
[] Commercial [ ] Ouber .

TDRIhI‘Jc ;‘LTER MAN &GEI‘:TE‘;.

E‘vc:slmn Stormwater Practice: MES [iNe [ ] Possible

If Yes, Describe: ! - - gt .
i ToniD  wolo NN EXCRVATED BALHS HAS SMALL

Fire TERE c’?@wrm_, BoT WO FTES ENTER THE TosD
Eimg SLCPES, e mmﬂbr <5 Ljﬂ,.-—rhl e TEEF e oAl
TR A TLAT f{ﬁg"%mﬁaﬁ Py R,

Bescribe Existing Site Conditions, Iocluding Existing Site Drainage and Conveyance:

Lﬁﬁvmaj FLowl FAl futley, LOTs BYRASSES ,,.@N,_, Jokie
BTN TRAIRS q\f M Atons LiTTee T:“TEXEINT THRARC iy

Existing Head Available znd Points Where Measured:

YT
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Refrofit Reconnaissance Investigation m

Pur of Retrofi L :
E’ﬁ%’ﬁ; Quality [] Rechurge BCE;MEI Protection [] Flood Conirol
] Tremonsiration £ Educadon [] Repuir [] Onher:

Retrafit ¥olume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

P sed Treatment Crption -
xtended Detention [ ] Wet Pond mk—:d Wetland [] Bioreiention
[] Filtering Practice [ ] Infiltration |:| Swale - Other:

Describe Elements of Pmposed Eetrofit, Incloding Serface Area, }Iaxlmum Depih of Treatmend, apd Cume:,am_e
I S hitde £~ 2> pdlgl e o rﬁw N

!ﬂif'{ el ?_@W (MVJHQ{TMM :5}. N,rm?r.'“[fﬁ? oo vt
itfo gsting é;:(ﬂaJ el wend. / Lﬁ
Glord- ciregit o *fwmwa,m

[ wertanct

g;?fﬁ—ifﬂ;-*!— c T\Elﬂ MQLAL/L'-_ CAUAALC KT P& A
- ot

‘GT{M-’? ‘_f-b PKMQ%__/

{ Land Use: T ALCESS:

geidential [ ] Commercial [ ] Institutional i []¥o Constraints

{ ] Industrial [ ] Transpurt-Related [ Park Constrained due to

[} Undeveloped [ ] Other: [] Slope E/E- Hoe

Possibie Conflicts Due to Adjsceni Land Use? (] ves [ ko E’C%Etieb ree linpacts
- 1 Yes, Peseribe: [ ] Structures ] Property Gwmnership

L1 Other; '

Confliets with Existing Utilities: Poteptial Permiuing Factors:

L] None- Dam Safety Permits Necessary [] Biobabie [-FHot Probable

1 1 Unknown © Impacts to Wetlands [] erobable [ Hot Probable

Yes Possible Ihmpacts to 3 Sneam [] probable [ Not Proballe

i - E;l Sewer [ purd TV ta g Floodplain Fill [ probabkle [~Not Prabalile
Sl O Waler e Impacts 1o Forests ] Probable [ ot Frobabls
= O tFag bmpacts to Specimen Traes Probable [ | Kot Probable

] A" Cable How mamy? e

] Ef Elcetric Approx. DBIL o 345545#.1{1& ’m’w

] O  Efectric to Sireetlights flow 12 e

] Orverbead Wires Other factors: f’!@ym vl A BAT

U L] Other: . D, E,E-4=n-r
i Sails;

Soil auger lest holes: []Yes E'ﬁﬂ/ :
- Bvidence of poor infiltration (clays, fines): []Yes [JNo [ Unknown

Evidence of shallow bedrock: []¥es [INe [ Unknown

Evidence of high water table (gleying, saturation: [ Yes [JNo T Unknown

.éerf
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Retrofit Reconnaissance investigation RRI

“FOLLOW:LFNEEDLH T0 COMPIETH

[F-Cimtirm property awnership

[L}-€antinn dramuge arca : [ Obtain site as-builis
_ HInm draingee arca mperviols cover 4 Obtain detailed wpography
' E/gnﬁm'l volume compulalions [t Obtain whility mapping
omplete concept shetch E[’fonﬁrm stormn drain inverl ¢levations

[ Confirm soil types

rﬁﬂ.ﬁ.{.'ﬂv_})ﬁc{’é %vm Mi&mslé ALAR] ?‘r?gf AAS ifq,&.' a:;rmg*f‘fm‘ e

K L0 Lt M abso ioustrecrt aolefs i I
:
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Retrofit Reconnaissance investigation MI

. WATERSHED: CAE K,H-rp_MpQULSIJH“’.&TERSIIICIJ: ' UNIQUE SITEID: f j - & c_f;f}‘
i f - T
DaTE: 4[ly ;};@' ASSESSED By -3;;» fErs5 | CAMERATD: PICTURES:
GPSID: LMK 1D: Lat: LONG:

Name:_ SHE s T0RS . :
Address:__ 0707 (Yiwodalircia __

Crenarship; [ Public [ ] Private Iﬂfnlumwn -fﬁwﬁ?wmi a4 She gt
If Public, Goverument Jorisdiction; Ul Local [ ] Siate LJDOT [ Other:

FProposed Retrofit Location:

Storage : On-Site
i [ Existing Pond  [] Above Roadway Culvert [_] Hotspot Operation [ _] Individual Reaftop
[t Beiow Cutfall [ In Conveyance Svstom (] Small Parking Lot (] Small Tmpervigus Ares
- [ 1o Rooad ROW E’ﬁcar Laree Parking | r:.nt( " "‘:) [7] Individnal Street [ f.andscape ¢ Hardscape
[] Other: (] Undergroomd (] Other:
Drainage Area = Drainage Arca Land Use: _
Imperviousness= _ % I Residential L] stitutional
Tmpervious Pu'eu = i} SFH (+7 1 ac lots) L] Industviat
Notes: bﬁ} u"‘i‘,{‘ FP&{L& {ﬂr’u{ﬁ‘@“[‘aw ﬁ. Mo ffc:f_dx i E ?ﬁl&ot::slms} %;Tmaispm-:ﬁﬂl&ted
b . !
HanZirg %ﬁ"maﬂﬁ Gu "m Lot Miulti-Femily [} Undeveloped
Conmmgrcial “::&;% [1 Other;

S_ GR\IWATER \'LiNJ‘LGEME_

Exisling Stormwater Practice: [] ¥es m ] Passilile
I Yes, Describe;

Describe Existing Site Conditions, Including Existing 'Site Draiuage and Convevanee: 4
C_/‘I"-’C{;:.'-',L [:_V- zqrr\] q4 "Ifll &}1‘(4_(’_ 2 I"-I I__-,,‘..Ir",lﬁi'r ‘4-5' EJ_::R.\_,) wacte - _gr'?d::-c ‘{e:: s 2
""'ﬁ'f;é-] bl’g‘, ’ JJI:.{E pr{{ fé'ﬂ,_fr:- Cm'-"{ ftef :g{ J&W"‘r'{ﬂ"w\'—' j;?m#'d,'-"’_f/l_Qé P'bs:{fﬂ-t AL

Mhonel £ %Lm@éa BLAA 5 LA uﬁ:{ Mmﬁ,L; TAELS,,

Existing Head A\-dxlable and Points Where Measured;

é»é;*w;

b
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Retrofit Reconnzissance Investigation RRI

“PROFOSED RETROFIT -

Purpise of Relroft: - :
@ﬁr&r Quality E’ﬁc-:charge E/Chmmel Frotecrion [ Flood Contred
[] Demonsieation / Education ] Repair ] Other:

Retrofit Volume Computations - Target S{orage:

Betrofit Volume Compotations - Available Storage:

Proposed Treatmeni Option:

[] Bxtended Detention [ ] Wet Pond E]/C-reated Wwetland
[] Filtering Practice [ infittration [ Swale

IE"E/i.crretenﬁcm

[] Other:

Deseribe Elements of Proposed Retrofit, Ineluding Surface Area, Maximam Depth of Treatment, and Conveyanee:

Adjacent Land Use: Aceess:
[] Restdential Commercial ] Institutional [] Mo Constraints
1§ Industrial [ Transport-Related ark Constrained due to
[] Undeveloped [} Other: - [] Slope 1 Space
! Possible Conflicts Due (o Ad],accnt Land Use? |, [&fves [INo [ Ctilities [ TTes Impacts
If Yes, Describe: Voaz o tlict n::l! g){LdJ(\ﬂ:{ a,v_!_‘ji—:,:"? 5 Elstructues [ Praperty Ownership
< L@T@{! (est” 4 dictfords T | ; gl -Jé.!:g M«’K'-'G_,_ [ Othen: —
Conflicis with Existing Ufilitics: I’l::rfentl:al Permltting Factors:
[ ] Naoe Dam Safeiv Permits Necessary [ Probable EWE& Probable
Takenown impacts to Wetlands [ Probable Mot Probabie _
Yes Possihle Impacts t a Stream ] Probable [Nt Probable -Lv“"ﬁ: b
O O sewer N ' Floodplain 1l [ | Probable [Fot Probable. B, 4. (- 0o
] i Water f\Je Impacts to Forests [] Probable Ful5 Probable 4+ £ 72
] | Gas  plot Le :FQJV\S [mpacts o SE%Q&&IIEES [Prabable [] Not Probable L
] ] Cable How many? 7, . _ 1+
[0 [0  Clewic Approx. DBII ~ Wl Wﬂ"?"“ atead ) 7ed
0 [0  Ekenicto Swestlights _ AL TowsE ! ﬂ-m-':}‘ LA
% - g;:.rhead Wires - Diher factors: --l'i.wc_{"‘ Oros . Mﬁ:{' Tl {MM&
er:
Hojls:
I Soil auger test holes: [] Yes Eﬁl;/
. Tvidence of poor infilration (clavs, fines): []Yes [INo [ Unknown
. Evidence of shallow bedrock: M Yes [JNo [ Unknown
| Evidence of high water table (gloying, samration): i ¥Yes [ |No [ Unknown
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" Retrofit Reconnaissance investigation RRI

E{‘fmf‘ I property ewnersiup [] Obiain existing stormwater practice as-builts
[FConlirm drainage area (fbtain site as-buills .
[(FConfirm drainage area mpervious cover E;}bmm detailed topography
E/(_:'Inn fitm volume computations Ohtain utility mapping
Bt Complete concept sketcl E[;Dnﬁlm storm. drain inverl elevations
: Confirm soil types
1 Oher:
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Retrofit Reconnaissance Investigation

RRI

WATERSHED: Jﬁ’f&{ﬂ#&ﬂh"—ﬁ'l Su I:‘-“A[I:.R‘sI-II:.D

DATE: A .;,,f 0%

1INIQUE S1TE T Lg_/,

o

ASSESSED BY :5{,{:{’}[ i C&MER:‘L]IJ'

" PICTLURES:

LMK 1D:

LaT:

LomgG:

\]am‘ﬁ %pﬁ D}'\J

P Address_ /0 7 51 poAl8hin [ irete _ T
Crwnership: ' [ Public [ ] Private Mﬂkﬂown

_ If Public, Govermment Turisdiction: [ ]Local [ ] Stats L]poT [ Other:
Proposed Retrofit Locadon:
Storage Ch-Site

L] Fxisting Pond
] Below Qutlill
O nRoad ROW  [Brficar
|:| (J[hm

[ Abov

[ In, Conveyance Sysiom

i Roadway Culvert ] Hotspat Operation
] Smull Parking Eot
] Individusl Street

O] Underground

Laree Parking Lot

t_] Individual Roofiop

[._] Small Impervious Area
i_| landscape / Hardseape
L] Other;

Draipage Area=

Impervipusness =

Impervious Ares =

e [C] Residentiz]
L] SFH (=T aclats)

Nates: 47 f»k,w;\) !!CI'{T & ﬂ&%fﬁ'ﬂ

] SFH {= | ac lots)
] Townhouses

QéD Multi-Family
L¥Commercial T réﬁ A

Drainage Area Land Use:

_] Institutional

-] Tndustrial

[ Trrospart-Related
[ ] Park

[ Undevaloped

[ vher;

_ Existing Stormwater Practice:

i TE¥es, Descrilbwe:

[ Possible

) | r.
a s’mﬁgﬁim.

Me'[(’gngjlfjﬁ

: ﬂ“fz? ST A
o S0P BBt Gy clrdan
bs:mkf = fﬁ?}iﬂ#wﬁ%{ }:@"ﬂif@i?‘ f

Describe Existing Site Conditions, Including Existing Site Drainage and Convevanee:

ﬂﬁfﬂ’l .'}‘VLI @‘{C K“-'ré
ﬁJé;q'ﬁk‘ Yo etiafl SF RS

umj_’ vl ey SEWE prosifn .

. x,
{LJE&M g

jer B8

=

Existing Head Available and Points Where Measured:

NE
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Retrofit Reconnaissance Investigation RR_[

Porpose of Rctmﬁt

E{%’tﬁr Quality ﬂ{;charge [] Channel Protection [ Flaad Contral

I | Demonstration / Fducation [ Repair [ ] Onber: _

Reirofit Volume Computations - Targel Slorage: Eeirofit Volume Computations - Available Storage:

Prupmed Trealment Option:
[] Cxtended Detention. [ WetFond [ Created Wetland | Bipretantion

Dusfo prodadty o et ol 0 Shuzand, erdy sption s 7
% et f«( ¥ ‘*—mﬁ ?‘Mﬁ’:ﬁ" f"'_f Wﬁfﬁgz_‘ga{ Eﬁ*{fﬁﬂ
e wet oy urig T adl Tl Let ars
&Lm.:f: . tdedf, M"Fﬁ"ﬁﬁi -@'a‘l/l% éf‘_z&,dc& rolo sl AT st
erall s d “"%TJ__{L q,ﬂ - mﬂ,ﬁ_ﬂg{ j—-‘-’“ﬁtf&gf C&é

: £10 cutrelen
T:,mm.m,»é:_m *—:.éc.u fergect ..&EWMA_@Z& &,

[] Filtering Practice [ Infiltration [ ] Swale mww&%@d

[
i Describe Elements of Prﬂpused Retrui" t, Including Surfage Area, Maximum Depth of Treatment, aud Convevan 14 /'i

Pt

L

¢
Adjacent Land Use: Access:
| [7] Residential Cosnrnercial | Institutional [ 1 Mo Constraints
[Jindusidal U] Irensport-Related [ § Park Constrained due to
O Undeveloped [ Other: [ slape ] Space
Possible Conflicls Dee to Adjacent Land Tse? ] ves N : %Uﬂiiﬁes L Tree tmpacs
If Yes, Describe: e R NP Sguchures ]'-‘mpcng, Qwnership 1
& {«]l @ur;ﬁrj Cevistrrelitnm m"‘iher: b, oLl
A T o
Canflicts with Existing Utilitics: i Potential Permitting Factors: A
[ 1 None Dram Safety Permits Necessary [_] Probable []] Not Probable
¢ [ Unknown [mpacts to Wetlands [] Probable [{] Not Probable
¥es  Possible [enpacts to a Stream I ] Probable []] Not Probable
i L ] Sewer {leve Shiswn Floadplain ¥ill ] Probable [|] Kot Probable
7 O Water Impacts 1o Forests [ Probahle [ ] ¥at Probable
L] Gas Impacts to Specimen Trees [ Probable 11 ] Not Probable
] Cable - How many?
| Electiic : Apprax. DBII
L] Electric to Streetlights
] Jij Overhead Wires Crther fzclors:
il Other:
. Boils:
| Soil auger test holes: []¥es E]ﬁu
Ewvidence of pear nfiliration {clays, fincs): [ ¥es [No [ Unknown
Evidence of shallow bedrock: (] Yes L INo [ Unknown

Evidence of high water table (gleying, saturationy: [ Yes [ No [ Unknown

Page 2 of 4 ‘Unigue Site 1D: H_{ ul R@g
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Retrofit Reconnaissance [nvestigation| RIR]

(] Obtain existing stormwaler practice as-builes

Conlirm drainage area b -Obtain site as-hotlls
BT Confirm drainage area impervious cover LdObtain detailed toposraphy
" [AConlirm volume computations [ Obtain utility mapping
Complele congept sketch . Confirm storm draim nverd clevalions
[ Contirm soil types

§'SITE CANDIDATE FOREAREY ACTION PROIECT(3)3:: 5
MDAT e bl
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Retrofit Reconnaissance [nvestigation RRI

DATE: -’{F}Jb [@g

? "ﬁ’A'rElmu-_‘u:L%T-m.ﬁm\ﬁ@ | SUBWATERSHED:

UNIQUE SITEID: L} — 2 iy

L] Existing Pond
] Below Qutfall
[ In Road ROW

[ Above Roadway Culvert
[ ] Tn Convevance System
(ZFRear Larpe Parking Lat

[ Hospoi Qperation
[] Small Parking Lol
[ Individual Street

|:| ﬂLhu

[ Undersround

[ Other:

* ASSESSED BY: =7 4 / BiS| CAMERA TD: ; PICTURES:
7 7 : :
. GP8ID:” a LMK ID: “ LAT: | Lone:
Nam& ?{‘E-‘(l i oy
Address:
Crwnarship: [ Public [ Private EflﬂﬂMVﬂl o
If Public, Governinent Jarisdiction: L1 Lowal [ State E]D0OT [ Orther
Proposed Reirofic Location:
Storage On-Site

(] Individual Rooftop
[ Small lmpervious Area
(] Landscape / Hardscape

Dram_a ge Area =
Imperviousness = %
Impervious Area =

BDrainage Area Land Use:
[ ] Residentzal
[] 2FH (=1 ac 1ots)
[ SFH (> T ac lots)

i | Institutiomal
I | Industrial
1] Transpert-Related

Notes: A = ;f & ;;’? Clar e H‘cd- [ Townhouses { | Park
ik n ST Emﬁww Dém Multi-Family [ Undeveloped
ormmereial ] Other:

:'_:E)L'[STJNG SWMNATER MANAG)

. If Yes, Deseribe:

Existing Stormwater Practice: [ Yes E’l{c [] Powsible

Describe Exlstmg Site Condifions, Including Exrumg Site Dmmage and Cem EVANCE: _
Gtorm ﬂl.mmE }ua u &:wd&e’ Dl Eivi, Ft it ;,ﬂw,zfﬁff viicawts ! f//ff-r'
herets o j“’“‘ﬂ *"/WJ' L3 T M Vit 5&”&” A ’,}V’*"/“ Lt hr T e g
SO s discliare, & WLTRf‘ g7 %#"3 c: '="—‘a.:=-'- 4 ﬁ{?ﬁﬁgﬁj'
o Vi Tt s fou psssid oy U2 el
%ﬁ eyeiiol o dpmael _zamfei *’gyﬁ(ﬁ

Existing Head Avzilable and Points Where Measared:

Pt snsesud e,

Page 1 of 4
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Retrofit Reconnaissance Investigation‘ RRI

Furpa of Rctmfit. |
@’ﬁfar%r Cuatity [] Becharee Iﬂ'('ﬁ:‘anel TProtection [ Flood Coatral
[] Demonstration / Fducation cpair [ ] Crher:

._ Retrofit Volume Computations - Targel Storage: Betrofit Volume Compulzdions - Available Storage:
Proposed Treatment Option ’ N
[ ] Faterided Detention [ Wet Pond Eé;ated Wetland 77 foretention
[] Filtering Practice ] Ini" lation [ Swala [ Other:

Describe Elements of PI"D[‘H}SEE[ Retrofil, [neloding Surface ﬁrea._. Maximum Depth of Treatment, and Convevanee:

Zﬁ?u,ﬁ'ﬂ_g ACH F 5F&EA’; ﬁf\fmf&é?{é' Lom bing #FJL—K' Eﬁ-@
‘tpd’\n c‘!r

CxrovgFien {,{,{&U{ sz r"{af M bf.ﬂﬂ{ 77H
M‘HM ?me,—ij,ﬂﬁc-{ ECT :f'ﬁ?-*{ 2% 9‘5’1{}\“‘ 'Fﬂfg'{ Gﬂfmfgx
Fows, <4, ewm Aevatien, Stetailize ME&{@{ LABE

Ad;dcent Land Use: Access:
[ Residential Ef’mmercml [] Institutional [ ] Mo Constraints
[ industeial ~ [] Transport-Related [ ] Park Copstrained due to
[ ] Undeveloped [] Other: . lapa ac? ] Spuce
Possible Conflicts Due to Adjacent Land Use? Tl Yes [No ] Uti]jneéﬁﬂ "'}ME& Tmpacts
if Yes, Describe: ' [ Structures L] Properly Ownership
: [] Other:
Conficts wilh Existing Utilicies: | Potential Permitling Factors:
[ Nome [Yam Safety Permits Necessary ] Probahle Mt Probable
[] Unknown [mpacts to Wetlands ] Probabie [FNot Probable
" Yes . Possible [tnpacts to a Siream " [“AProbable [ Not Probable
@/ﬂ ] Sewer %M W‘} Floodplain Fill . (] Probabie [W3Not Probabke
‘= O W ate;_:; Impacts to Forests meab]c [ ] Mot Probable
E %{’; Gas Impacts to Specimen Trees "] Probable [~Not Probable
- Cabla How many?
0 & Eetic . Approx. DBH &y LALAS b é’/ms; I
ht” T Electric to Streetlights W{u’ mac) T, &y
] Overbead Wires Other Caclors: LEL ﬁﬁf “‘fwff e
] ] Other;
Sails: ’
i Sqit auger test holes: L] Yes E"ﬁa
! Evidence of poor infiltration {clays, fines): (I¥es [d™No [ Unknown
Evidence of shallow bedrock: - [ ¥es [_No [ Unknown
Evidence of high water table (gleving, samrationy: [ Yes [ Ne [ Unknown

01 i i fnin wion (o e i

O lse Lagern V%E]’ v"" Pﬁ'ﬂf-f*f‘—‘b’;d o conetruct Straaina

Page 2 of 4 _ Unique Site ID; L. - EO2
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Retrofit Reconnaissance Investigation RRI

[ Canfirm proparty ownsrsh
[}Confirm drainage area [ ]-ebTain site as-builts
[FConfirm drainage area impervious cover {EOBtain detailed topography
%ﬂn voloms compations [E-cihain utility mapping
“omplete concept sketch [(-e5nfirm storm drain Invert elevations
onfiem soll fvpes
1 Other:
INVTAL ST AN CONSTRGCTION CONSIERRTIONS
¢
M 51 roenTE Doa o
{ﬁjb"f &Mj-( :“,‘lﬁw 1!

1 get = WEZJ}%D f::.?_;;fx_&{fd L,
— s, Tishure Hitpleve ja-!f._»,n--m{'

“Duphh of lorm dien
i !

Stoyat draant dgpae”™|
o ARaesa, iaderem et
of 1rofs £ :
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Refrofit Reconnaissance Invastigaﬁnn[ RRI

nHI‘:DE :
WATRRSIED: ./ML& f""fwwm SUBWATRERSIIED: 'LU_\'lulJE SrrelID: ) (- ';Zj("}ai‘
— R iy
DATE: /!@;;g@ ! ASSESSED By: LJC-H/BW.:—; CAMERA I l PICTURES:
gpsim:’ ' LMK ID: ‘ LAt ' LoNg:

. G OF [ TR CE
.Addrcss 55“5-3?{) 5'?&,{‘{‘ {’-—k"?i' '*'F"Iﬁc'e:

Dmmrs!up |:1 Pub!lc |:| Private Q’U’nimowu
If Public. Governnent hurisdiction: [JLocal [J8&tate [ DOT [ Other

Proposed Retrofit Locailon:

Storaze fq‘} On-5ite
“xisting Pond- " " [ Above Roadway Culvert (] lotspot Operation [} Individual Roollop
L] Balow Ongfall [ In Conveyancs System (] Smalt Parking Lot 1 Small [mpervicus Arca
| [ mRoad ROW  [] Near Large Parking Lot [_] Individual Street [ Landscape / Hardscape
i [ Other: (] Underground ] Other:
Drainage Ares = Dirainage Arca Land Use:
Imperviousness = a5 [ ] Residential (] Inskitational
Linpervicus Area = (] SFH (= ! az lats) (7] Industriul w\
Notes; A clvdgn 2 et bullias (JSFHG laclos) & Transport-Related{posS
Packine: urr. M trclodd One Madf Yboth | U RS E T eloncd :
g : ¥ o s AMulti-Family ndevelope
d’: fzc:frlm %ﬂ'{ . “aldpnia i Eff%lljm]emial O] ther:

:‘2_:1!,1”-.5#{ v
;f_'r

CEXISTING.

Fuxisting Stormwater Practice: [ ] ¥es |:1 No MSlble
If Yes, Describe:

ﬂmﬂpimﬁ crac, elireo] é:iwd:ffﬁu oy tep mz:.é@iaff T_/fi;g"?mf‘éf

like zfﬁlh/(;,qﬂﬁﬂ -ffV’LfbMﬁmew FE VD kfazcg_ :.:-,E-.h JS wi, de,(:_.
“Tage £f"’ ,f,)(’“-_:;-f T iba‘hd ﬁ"i'fﬂ I?‘.&L{ W .ﬁ_,;-sid Lt &= .:_.,ﬂ_ﬁ, T Y f;:f..- 4&.&{&{:\5
=

u,,g, ff*a*m droins o *-‘F““’”w B PR wadk ogos e A2 Frpe —
1+ ixt':‘wcﬁd% Téﬂi/‘f &?ﬂ.&( {;Lo- ‘pﬁbb et ot !ﬂ;é% Wﬁ{%

- Dreseribe l:.xlstmg Sile Conditions, [ncludmg Existing Sltc Draiustgc and Cou'cﬂauce };. 'é‘*b,/;,‘f @{Eﬂ_.,

AL rﬁ(ﬁlb P Ii b i AyvEs, *’f;fw jcr‘vm Z_'M,fffs
%‘”ﬁ“—‘{’l ot ¥ u{{ﬂ,ﬂmrg/& w7 Stel chesned b ‘*’36 {‘J;_g}"u-ﬁ il

{\/.;!1{ & ﬂ"r{_éﬁ—‘i _.-fl

Existing Head Availabie and Points Where Measured:

P
O
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Retrofit Reconnaissance Investigatiion RRI

—

PROPGSED RETROHIT,

m.a:gc

[} Repair

Pur of Refrofit:
: Eﬁ:r CQuality

- [] Demenstration ! Education

[ Channel Protection
[ ] Ciher:

[] Flaod Control

Retrefit Volume Computations - Target Storage:

[ Filtering Practice [ ] Infiltration

Esgwd Treaimeni Optiow; m/’
Frtended Datention E;{ﬁr:et Pand Created Wetland

[:l Jwale

Retrofit Volume Computations - Availahle Storage:

[ Oher:

[} Biorstention

& 6){@!@& mmoﬂ i {z:f

H'i Uw\fﬁ, c—'r‘t?,gé,g g

Swrfzeq., Kosse. 2“5{ ralet

Describe Elements of Froposed Retmf“ it, Includma Surface Arca, Maximum Depth of Treatment, apd Conveyance:

@D‘varf‘f%ycﬁ 'Fm ez/ézfu«va,ﬁ- RAL A, f&m:bgg{ o LK ROY ko

H_,G “P _,C_ Tt
f

o

7 Sfe

Adjacent Land Use:

[] Residentiul Iﬁfummercial
[] Industrial ~ [[] Transport-Related [_| Parlk
(] Undeveloped [] (her:

] Institutional

Possible Conflicts Due Lo Adjacent Land Use?
If Yes, Describe;

Access; Ll 75 e | o
1 No Ccnﬂmims Feient | ,\_),: £s%
Co hiif aned =z éﬁﬂ
[]¥es [Na Mﬂmes [] Fees lmpacts _ p
LI 8tructures [ ] Property Ownership
[ Other:

Conflicts with Existing Utilities:
[ ] None
[ ] Unknowi

Yes PUHII‘![E
o Sﬂwm

Potential Permitting Factors:
Dam Saleny Permits Necessary
impacts 1o Wetlands

lmipacts 1o & Stream

Floodplam Fill

(B rabable [] Mot Probable
[ ] Probable [J*5t Probable
| Probable [&*at Probahle

L1 Probable [oFTeot Probabie
IE// |:| Water. | M ,{ © Impaets o Foresis E’éﬂbable i} Nat Probable
i ] -,1553{&‘9; e Mi;“ £ I mpacts to Speclinen Trees Q:l) Probable E4Not Probalile
Il F] ¥ Cable ' b, Hovw many? o . -
O O . Eleckic algted 5;-'\/5\_.7-1# Approx. DBH Wasy spaall faer
] 1] Tlectric to Straetgﬁbts = 2
] erhead Wires Other factors: Mn@n} o o ind“ﬁ
- [ ] Ql/g‘lfm'ar: LT A AT v
Soilst
Soil auger rest holes: [} ¥es [A™o
Exidence of poar infiltration (clays, {nes): [J¥es [[No [ ]Unknown
Cwvidence of shallow bedrock: []¥es [INo []Unkneam
Cvidence of hizh water table (gleying, ssturationy:  [] Yes [ No [ Unknown
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Retrofit Reconnaissance Investigation RRI

E"C_ nfrrn pmpcﬂ}r m-fm,rshlp
Eé_nﬁrm drainage arca
firmn druinage area Impervions cover

firm wolume compoatations
E”é:nplete concept sketch :

[bhtyin detailed topography .

B'/b.[ﬂm existing storinwater prm:tu:e as—bulltb—;?ﬂﬂﬁf&’!ﬂx
btain site as-builts

tin uiility tapping
onlirm sworm dreid invert elevations

eanfitm soil types £ m o

' : E] Oiher:

SITEC

Page 4 of 4
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Retrofit Reconnaissance Investigation

RRI

it .
LW ATFR&:IIFD Lﬁﬁ%i{fﬁ{k‘éiw’ H[JH“A FERSIIED: UNIQUE SITE Tk I—‘"K-'" ﬁi:j_
DATE: & f Ly 7 ASSESSED B} gg; E H’: CAMERA [D : PICTURES:
! LMK ID: LAT: LONG:

..NﬂmLﬂ_ W{W%fﬁ T Cr el T

Address:

[] Exisiing Pond
(] Below Outfal
(] Tn Road ROW

I ] Above Roadway Culvert

] T:In._.ﬁnm EVATICE Sy5taIT
r Large Parking | U‘L’““'\\
Siviadl B

: Chwnership: [ Public [ ] Private Mnlmown -
I Public, Goverment Jurisdiction: [ 1Local 1 fState CIooT ] Orher

i Proposed Retrofit Loeation:
Storage On-Site

[_] Hatspot Operation

smabl Parking Lot
] individuy] Street
] Underzround

[} Individual Rooftop

[] Small Tmpervious Area
[ Landscape ! Hardscape
L] Other;

L] Gﬂmr'
D ___TD PRDPGSED RETRDFIT

Drainage Avea = _
Imperviousness = %
Impervious Area =

i Nﬂtcs:mg' Eﬁ%&?\% m

Ihrainage Arca Land Usc:

[] Residential
[ SFH (= 1 ac lots)
[ SFH (= 1 ac lots)
[] Towithouses
Iulti-Family
Commmercial

[] Institutiomal

[ ] Industzial

[] Transport-Related
[] Park

] Undeveioped

] Crther;

ExIstmg Sturnm ater Prac’t::ne.
LE Yes, Deseribe:

chnbc Exnstlug Site Conditions, lnclnding ]:ustmg Site Dmmage smd Cony eyance:

e &

W/{,g W!/L-{C:VL
Hmﬂ-ﬁf Fiisis T SWa to

ﬂﬂt\ﬁ{‘ é&%’f‘ui{.Jﬂ &-{{)_,ﬁjﬂé’(/

{v'ﬁw*m P“"H'fﬂ"! u'ﬁ- [M&'—‘rﬁ Wﬁ;ﬂ’/f "2-7" .quf’x\ (f"(‘f’“‘"*{ {/J@L @g’f'gl{y?{,

i

ﬁ&fxﬁ{:w Y,

Exisiing Head Available and Points Where Measured:

-~

NpT

Page 1 of4d
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Refrofit Reconnaissance Investigation

I ‘PROPOSED RETROFIT:"

~ Purpdse of Retrofit:
B/Pc:iter Cuality

] Pemonstration J'qun;d.hun

%,Eatﬁargc
LRIT

Mnne] Pratection

[ ] Other:

1 Fload Control

Retrofit Vilume Cumputatmm Target Storage:

‘ Retrofit ¥olume Computadons - Avzilable Storage:

Proposed Treatment Gpdon:
[ Extendad Dstention [ Wet Pond
b ] Filtering Practice [] Infiltration

[ Croated Wetland
E‘ﬁﬁilc

[] Onher

BElorstention

| piohesh

bhoe checll. dams | o1
Wdéé{ ML""‘ ﬂé{f cf{/‘(ﬁb 3

E’“ﬁ.
iy
<
F
u"\

Describe Elements of Proposed Refrofit, t Including Surface Area, Maximuwn Depth of Treatment, and Conveyance:

T 7 acaol velow wilin Siolyliz
{3 75 neeeled . it

==

-G'\'IEr } IULIN'I S

Adjacent Land Use: Access:
[ Residential 7 Comemercial [ Instinutional [ No Constraints
[ ] Industrial E’lﬁi:;?{m—l{alated [ ] Pagk Constrained duc 1o
[] Undevzaloped [ ] Other: [ Slope O] Space
¢ Possible Conflicts Duc to Adjacent Land Use? 0] Yes@ﬁé_ E’ﬁnlﬁmf" ] Trec hmpacts
IT Yes, Deseribe: (] Structures [ ] Property Ownership
; ] Ouher:
Conflicts with Existing Utilitics: Potentinl Permitting Factors: :
[] Xone Dam Safely Pennits Necessary [ Probable 1] Xot Probable
I ] Unknown Impacts to Wellands [ ] Probable [1] Mot Probahle
Yis Possible Impacts 1o 4 Slream [] Peohable [1] Not Probabds
L] ] Sewer l\’lﬁ"f £ MG-'? Floodplain Fill [] prokabkls [ Mot Probabie
] ] Water Tmpacts to Forests [] prokable [ Not Probable !
[ Gas Impacls o Specimen Trees [] Probable [ ] Net Frobabls
] Cable Herw miany?
] i Electric Approx. DBEH
] Electric to Strestlights
P[] Overhead Wires Oiher factors:
g U Other, :
Soils: E/
. Sk anger 1wl holes: []yes A No
! Evidence of poor infiltraton {clays, fines): [d¥es T]Ne []Unkaown
- Evidenee of shallow bedrock: [J¥es [ No ! ]Unkoown
Evidence of high waler table (eleying, satarationy:  [] Yes [ No ] Unkmown

Page 2o0f 4
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Retrofit Reconnaissance Invesfigation RRI '

Conerer,
[] Ohtain existing stormwater practics as-builts
nfirm drainage area [ ] Obtatu site as-builts
onfirm drainags avea impervious cover i_] Obtain detailed topography
(A Confirm volurns computations [-7Btain vtility mapping
E’%ﬁmplete concept sketch [] Coafirm storm drain invert elevations

[ Confirm sail tvpes
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Retrofit Reconnaissance Investigation RRI

! WATERSHED: . Lire- Py SLTBWATERSHED:QW.-;:;;-:W | UNIOUE S1TE 1D ;.:Lq-_'£|?

DATE: 23 5y OF ASSESSED BY: Biwd nwn . CAMERAID: PICTURES:

i Lat: Lo

Mame: HRm &g, Sl T~ ST —
Address: (awumnpm. Wist —
Cwnership: ] public  [FPrivate  [] Unknown

If Public, Government Jurisdiction: FJLocal [ $tate (IpoT [ Other:

Propozed Refrofit Loeation:
Ktorage On-Site

-—
[] Existing Pond £ | Above Roadway Culvert [ Howspol Operation [#f Individual Rooftop
[] Below Qutfall 1 | In Conveyance Systam [ ] Small Parking Lot~ [[] Small (mpervious Area :
[1In Road ROW [ Near Laree Parking Lot %I}dividual Sireel [ Landscape { Hardscape
[] Other:; Uindersround

O] Other;

PROP: ROFD L

Drainare Area = ".'-’é-r, &7 & Drainage Avea Land Use:
- lmperviousness = T % [ Residential [] Institational
. Tmpervious Area = _ €9 817 <% : [J SFH (=] ac lats) [] Industeial

"""""""""""""" L1SFH (> | ac lots) 1 Transpert-Related
Motes: -
{1 Townhouses [] Park
- EIZI Multi-Family [] Undeveloped
Commargial [] Crher:

"EXISTING STORMWATER MANAGEMENT "

Existing Stormwater Practice: []¥es E’T‘Jo [] Possible

If Yes, Describe:

Nescribe Existing Site Conditiens, Inclnding Existing Stte Dramase and Convevance:

?.nfe'_;-__.-n:.& T FEid DRI Tar e G S TR T rrn i
R

Exiﬁﬁng Hezd Available and Points Where Measured;

Page 1 of4 Unigque Ske ID:



Retrofit Reconnaissance Investigation RR_I l

: Purpoie of Betrofit:
E)ﬁgter Quality

[ ] Demonstration 7 Education

- - LI Channel Proweetion

L] Recharge E/Fimd Conlrol
[ Crher;

[ Repair

Retrofit Volume Compueiations - Target Storage: . Retrofit Volume Computations - Available Sturage!
. o

Proposed Treatment Cption:
. [] Extended Dietenlion  [] Wes Pond
jitering Practice [] tafilwation

[ ] Bioretention

[] Created Wetkand
' [ Cther_ o1 sTeem

[] Swale

Drescribe Flements of Proposed Retrofit, Including Surface Areés, Maxinoum Deptk of Treatment, and Convevance:

L o P K- L S N o P N

Teplune STy Lotwwae B

Crimir s Botaw, asp e PUTE Lo TR en e R

Adjacent Land Use:

ACCCss:

Evidence of shallora badrock:

Fvidence of high water table (gleying, saturation):

] ves
(] ves

[ ] Unknown

[¥] xe [ Unknoam

(] Residential IE{ ercial [] Institutignal [§ No Constraints
] mdustrial Mon—R&h&d [] Park Constrained due ko
L Undeveloped [] Other: » ] Siope [] Space
Possible Confliets Doc to Adjacent Land Ese? Clves [ Ne [] Utidities [ teee Impacts
If Yes. Bescribe: Rtruclures [ ] Property Owmership
[] Other:
Conflicts with Existing Tiilities: Potential Permitting Factors:
E’Iﬂne Damn Safety Permits Necessary ] Probable E],N’ﬁt Probable
[] Unknown Impacts to Wetlands I_] Probable E}Iﬁft Prihable
Yes Possible Impacts to 8 Soream [ ] Brobable E’Nﬂ Privbuble
L1 | Sewer Flaodplain Fill ] Probable [ ot Probable
] ] Water i [mpacts to Torests [ Probable [] Waot Probable
] ] Gas Enpacts to Specimen Froes [] Probzhle ] Nol Probahle
] ] Cable Ilow many?
] ] Electric . Approx, DBH____
L] L] Electric to Sireetlights
L] Crverhead Wircs Other factors:
L] [ Other:
Soils: .
Soil auger et holes: ] ves %:N’G
. Bvidence of poor infiltration {clays, fines): ] Yes to. [] Unknown
(] i o
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RRI

T
R
i
R !
- S |
s T i
¥ ot 4
JEN o S -
s O e
H
1 , '
L |
1
i
|
i
[
——
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Retrofit Reconnaissance Investigation|. R R [

|:| CDnﬁIm pm‘perf:} nwnemh]p [] Obtain existing stormwater practice as-builts
" [ Confirm drainags area ) [ ] Obtain site as-builts
[] Confirm drainags area impervious cover [] Obtain detailed topography
. [ Confinn velume computations i | Obtain utility mapping
[ Complete concept sketch [T Confiem storm drain mvert elevations

[] Confinn soil types

SITE CANDIDATE :F{)R FuRt HER INVESTIGATION: -~

o 'riw 5, T ‘:"I’]-u[‘-;
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Retrofif Reconnaissance Investigation RR]

WATERSHED: °_,ric- ng ' [SIEB\YA'I'_ERSIII-ZD: L rnaeadrzlwisy | UNIQUE SETETD: [{_{f_{,"]l

DATE: s Miw 08 | ASSESSEDBY:2BWS, 2 | CAMERA [D: PICTURES:
| GPS ID: LMK ID: LaT: LONG:

Name: - FPErmcinis _.'?_-tf-ﬁ — hiag—
Address:_ Covowngia Wiy
Onsrnership: . [] Public E/F‘rivaLe [ Unknown

[f Public, Govarntment Jurisdiction: [ Loeal  [[] State CInaT L] Other:

Proposed Retrofit Locatian:

Slorace On-Site

[] Existing Pond [] Above Roadway Culverl O] Hotspot Operation (] mdnidual Rooftop .
[] Below Qutfal? %’I%Gmwe}fance Swstern L] Small Pasking Lot [] Small Impervious Area
[] In Road ROW Mear Baree Parking Lot [ mdividual Siree [ tandscape / Hardscape

O] Underground

(] Other

Drainage Area = Hith 029 55 Drainage Arca Land Use:
Imperviousness=__ &2 9 [] Residential (] Institutional
: Impervious Area= 261, 260 = [[] SFI1{= 1 ac lots) [] Industrial
Notes: - [] SFII (= 1 ac lots) 4 Transport-Related
: [] Townhouzes U] Park
Multi-Family '] Undeveloped
Commercial [ ] Crher:

[ ] Possible

i Existing Stormwater Practice:
If Yes, Describe:

DNescribe Existing Site Conditions, Ineluding Existing Site Drainage and Conveyance:

: e - e . s T
Ll RAEne Sopgtees Pgarants woTh Smro MR LSLAnetns | GednELiEw

e

TR s T el D

Existing Head Availabte and Points Where Measured:
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Retrofit Reconnaissance Investigation

i Purpose of Retrofit:
E!’\I;%ter Quuatlity™ -
[ ] Demonstration / Education

[} Recharge
1 ] Repair

11 Channe! Protection E’ﬁuod Cortrol
L Oher: :

Retrafit Volome (Computations - Target Storage:

! Retrofit Volume Comyputations - Avalable Storage:

Proposed Treatment Option:
[] Extended Detention [ | Wet Pond
i [ Filtering Practice

[ Created Wetland
(] Ifilration. [ Swale

Bﬁrﬁtﬂﬂﬂﬂﬂ

[] Other:

Describe Elements of Proposed Retrofity, Incloding Surface Area, Maximum Depth of Freatment, and Conveyanee:

Elcﬁ,fﬁ-mf-—-.w\.'- PFLgmi TS AL El e Cam S | THim  Pee |'_,,--_=iv_

Adjacent Land Ul%y

[ ] Rasidential mmereial
[ ] wcdustrial Transport-Reluted [ ] Park
i ] Undeveloped [ Other:

[7] [nstitutional

ACCCES:
| { 1 No Constraints
" Constraimed doe to

Possible Conflicts Due to Adjacent Land Use?
If Yes, Describe:

] Slope %mc

[]ves (1Mo [] Thilities [ Tree Impacts
(] Structwmes  [] Property Ownership
] Other:

9]

on[iets with Existing Utilities:

. Potentizl Permitting Factors:

Soil auger rest holes:
Evidence of poor mfiltration {clays, fines):
. Bvidence of shallow bedrock;

'L Evidence of high water table {gleving, saturation):

ane Dram Safery Permits Noeessary || Probabls E’l/__t Probahle
[ Ciknown [mpacts to Watlands [ ] Probable %%t Probahle
Yes Possible Impacts to a Stream [ ] Probable E}hﬂ; Probable
[l | Sewer Floodplain Fill (] Probable Probable
] | Waler Impacts to Forests [] Probable ot Probable
] ] (ias Impacts to Specimen Trees [] Probable [7] Not Probable
] ] Cable How many?
] ] Electeic Approx. DEH
| t Electric to Streeilichts
4 Orwerhead Wires Other factors:
i] O Oher:
Sails:

[]yes

s
[Jves E-lzlg
[]¥es

B
[]¥es [HNo

[ ] Unknewan
[ ] Unknown
I ] Unkneram
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Rétrofit Reconnaissance Investigation RRI \

DESIG!

[ ] Ohtain existing slortawaret practice as-builts

[} Confirm drainage area [] Obtain site as-builts

[ Confirmn drainage area impervious cover - [ Obtain detailed topography

[C] Confirm velrme computations t ] Obtain wility mapping

[[] Complet: concept sketch [ Confirm storm drain invert slaiations

[} Confinm soil types
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Retrofii Reconnaissance Investigation RRI

: — .

D WATERSHED: { 1rie Vo SUBWATERSHED: b vmwm e | UNIQUESITETER: [ w 2% 8
DATE: 2% fiaey i ASSESSED By: gws. 26, - CAMERA ID: PICTITRES: ;
LMEK ID: LaT: LONG: '

[evte & TRolma
Address: St el

Cramership: U Public B Private [ Unknown
T Public, Government Turisdiction: [JLocal ] Seate O eor [ Other

Proposed Retrofit Location:

Storage Cn-Site

] Existing Pond [ Above Roadway Culvert L] Hotspel Operation IE/ ividual Reoftop

[ ] Below Gutfall  [[] In Convevance System [] $mall Parking Lot B’%d il Impervious Area
[7] In Rivad ROW ] Near Large Parking Lot [ Individual Strees andscape ! Hardscape

|:| Dither:

(] Underground

] Oher;

Drainage Ares = & — Drainage Area Land Use:
: Impervigusness = T % [ Residential [ ] Institutional,
fmpervious Area= 41 977 = O SFH(<laclots)  [] Indusirial
Notes: i LI SFH (= 1 ac lots) [] Transport-Related
ates: [[] Townhouses (] Park
(] Multi-Family [] Undeveloped
LA Comimercial [ Crihea:

| EXIS TN MWATER MANAGEMENT L
: Exisiing Stormwater Praciice: []ves E"G [] Fossible
1§ Yes, Deseribe:

Deserthe Exislmg Site Conditions, Tneluding Existing Site Drainage and Conveyance:

iy cptem - . e — .
SORFEIE DRAGATE Friee et P rosoeps

“hazi 'i;\.",_,‘_','i’-.-‘!ﬁ._ Dadat e ps
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Retrofit Reconnaissance Investigation| R IR [

_______________ RETRUK

Purpesc of Retrofit:

bt Water Quality [] Rechargs [] Channel Protection [1 Flood Control
[ Demonstration ¢ Education (] Repair (] Other: _
Retrofit Volume Competations - Target Storage: Retrolit Volume Computations - Available Storage:

i Proposed Treatment (kption: :
[] Extended Delention | ] WetPond [ Created Werland E‘Eforet:-minn
[] Filtering Practice [f Infilration ] Swale (] Other:___

Describe Flements of Proposed Betrofit, Including Surface Arca, Maximum Depth of Treatment, and Conveyznce:

%Cﬂ-a‘;-—-'ﬁme«q P N L T, Uit LeeRs

* - - . . -
Pac o SesTugki s Tl SEWRITR SR cofem S

Adjacent Land Use: - Access;

1 Residential Mr;marcial ] instinutional ] ™o Constraints

[ industrial ~ [] Teansport-Related [ Park Constrained due to -

] Undeveloped [[] Other: [ Slope Erﬁ,/

Possihlz Conflicts Due to Adjacent Land Use? []¥es [ Mo Ctilities B”fggzmpa:ts

If Yes, Describe: hirctores 1] Property Ownership
; ' [ ] Other:

Conflicts.with Existing Ultilities: Potential Permitting Factors:

i efie Diarn Safiety Permits Necessary [ ] Probablc t Probabls

nknown Iimpacts to Wellands [ Probablc E[>m Probable

Yeu Possible Impacts tor a Siream [] Probable :it Probable

] ] Sewer Floodplain Fill [ Probable E) t Probahle

] ] Water Impacts to Foresis [] Prabable Probable
: ] ] Gas | Timpacts to Specimen Trees ] Probzhle [ Mot Probable

] [l Cable How many?

1 L Flectrie Apprax. DBEH

il 11 Flectric 1o Streetlights .

] Overhead Wires Other factors:

] ] Ober:

- Soils: : ;
Soil auger Lest holes: [1ves IE'/

. Evidence of poor infiltration {clays, fimes): [ yes [] Unkrown : :
Evtdence of shallow badrock: [ Yes :_] Linknown
Evidenee of high water table {gleving, saturation): [ Yes [[IXo L[] Unknown

Page 2 of 4 Unique Site 1D:



Retrofii Reconnaissance Investigation I{RI

J i L
3 ,Jm, —
W >4 ‘ _
-, . _
g LY :
1

o .|||~,||-.“%.._.1.,_H__..u b }.___ __3.: E..._.N_..ﬁ. ﬂau_m.t.q .ﬁ_ﬁq m-. o \__ﬂ__

L .-

=

Z

Tty w /G

Unique Site ID:
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Retrofit Reconnaissance Investigation RRI

IGN GR DEI.T?ERY\DTE

E[ Lcrnf' it properh’ ownershlp [} Obiain existing stormrwater practice as-builts
[} Confirm drainage area [ Obtain site as-builts
] Confirm drainage arsa impervious cover [] Obtain detailed topography
. [ Confirm volume computations [] Ohtain utility mapping
] Complete cencept sketch [] Confirm storm drain invert elevations

[] Coafirm sail types
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Retrofit Reconnaissance Investigation RRI

WATERSHED: | .- & Fax SUBWATERSHED: &y msmadarrm | UNSQUESITEID: LK~ i
DATE: 2.5 #ifv 3% | ASSESSEDBY: %M, 2w%  CAMERA ID: PICTURES:

LMK D

Name: B Covusgta Y4 Civeess o
Address: Secusaget Wang S
Ownership: [ Public W Privawe [ Unknown

If Public, Governrent Jurisdiction: O Local [ Stae ClooT [ Other

Proposed Retrofit Location:

Slorage On-Site
[ ] Cxisting Pand £ ] Above Roadway Culvert (] Hatspot Operation xdi"_.'idual' Rooftop

i [ Below Qurtall.  J Tn Convevanee Sysiem [ ] Smafl Parking Lot Saiall Impervious Arsa
(] InRoad ROW [ Near Lazge Purking Lot { ] Individuat Street & Landscape / Hardscape

[]

Underground i | Other:

Prainapge Area = Drainage Area Land Ulse: _

I perviousness = (] Residential - [ msiitutional

Impervious Areaw &/ {57 oF L] 5FH (= 1 ac loes) 7] ndustrial
[ SFH (= [ ac lots) {1 Transport-Related

Noptes: _ ) :
[ Townhouses 1} purk
[} Multi-Family [ Undeveloped

[ Commereial O] othwer:

< [ ] Possible

Ef Yes, Describe;

Describe Existing Site Conditions, [neluding Existing Site Drainage and Conveyance:

|F '

- . . B .. T - s ko B A dT . e
T rosEes il el Thiann LR Gudiey, SSGER Dedhtasn el e 2 TERT S Tnocbe BT

T ETEMEA Dnilzcrd L

Existing Head Available and Points Where Measured:

Page 1 of4 Unique Site IDx
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Retrofit Reconnaissance Investigation

Purpose of Retrolit: :
F] water Quality B"ﬁ;hargc
{1 Demansteation ! Education [] Repair

Retrafit Yolume Computations - Target Storage:

(] Chanmel Protection 1 Flood Control

- [ ther:

~ Retrofit Volume Computations - Available Storage:

Proposed Treatment Option:

. [] Extended Dietention ] Wet Pond [ Created Wetland E]‘ﬁ';}reteution
[] Filtering Practice [ Infiltration. [ ] Swale [] Orher: :

Deseribe Elements of Proposed Retrofit, Encluding Surface Area, Maximum Depth of Treatment, and Conveyance:

—- — . e . . - ' A - -, . _— i [ ". R e
il e fea et I Tl R FL LS AT T Lpnit L Llneeis (WS L Y e

Lons b nmisopmredis

Acecss:
[} Residennial ommersial [ Instituticnal 1 [ »o Constraints
[ Industrial Tansport-Related [ Park Constrained doe Lo :
[] Undeveloped [] Other: ] Slope ace
Possible Conflicts Drue to Adjacent Land [se? O] ves [ Ne T Hilites L] Tree Enpacts
If Yes, Deseribe: ' [JStructurcs [} Property Ownership
i [] Cther: _

Conflicts with Existing ULilities:

ClNone

Potential Permitting Factors:
Cam Safety Permits Necessary

[] Probable { Nat Probable

Electric 1o Streetlighls

Owerhead Wires Other factors:

[] Unknowa Impacts to Wetlands [] Prabable Mot Probabls
Yes  Possible . irpacts to a Stream [] Prabalile i't Probable
] ? Sewer Floodplain Fill [] Probable [7] Mot Probable
Ol Water - Impacts to Forests ] Probable ErN "Probable
] ! Gas . |mypacts to Specimen Trees ] Probable T=] Wal Probahle
Ol %/ Cable Heow many?

O Electric Approx. DBH_____

0 U

[

[] ]

Chiher; —
Soils:
Soil auger test holes: O Yes %a
Evidence of poor infillration (clays, finssy L § Yes o [ ] Unknown
Evidence of shallow bedrock: (dves [FNo [ Unknown
Evidence of high water table {zleying, saturation):  [] Yes [4 No [ Unkmown

Page 2 of 4 Uniquse Site 10:



Retrofit Reconnaissance Investigation

| [
! i
P
: !
i |
i i
i T o .
! S Bl A
i ' e e
i . o /
T e N S ﬁ‘uﬂr&&)
— N < L
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Retrofit Reconngissance Investigation RR_[

[ ] Confirm pmperh’ mﬁmmhlp [] Obtain existing stormrwater practice as-buills

[] Confirm drainage area [ ] Obtain site as-builts

[] Confirm drainage arsa impervious cover ! ] Obtain detailed topography

[ Confiem volume computations [ Obstain wiility mapping

! Camplete concept sketch [] Confirm storm drain invert elevations

[ ] Confirm soil tvpes
[] Other :

ANITIAT FA: SIEILTEY ANDOC
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Retrofit Reconnaissance Investigation RRI

WATERSHED: L1t.5 Pax SUBWATERSIED: K. mncunegunnt | UNIQUESTTEID: §5-, 2177
ASSESSED BY: gy, BuS : CAMERA ID: PICTLURES:
LIWVIE L1 - LAT: 1.0

Wame:  Phoe it Ates - Wes
cAddress;. | Cetwingaer Afac

Crwmership:; [ Pubtic [ Private [] Unknown
If Public, Government Jnrfsdiction: U] Local  [[] State L]DOoT [ Other

Froposed Retrofit Location:

Storage On-5itc

[ ] Existing Pond [ ] Above Roadway Culvert [ Hotspot Operation || [ndividual Rooltop

L] Below Qutfall %% Conveyance Systam (] Small Patking Lot £ ] Small impervioss Arca

{ [ InRoad ROW ear Large Parking Lt ] mdividual Strest i | Landscape / Hardscape

I 1 Crher: (] Underground i | Ohee ' g

Brainage Ares = _ Ef%’ H79 ; Drainage Area Land Use;

Imperviousncss = T % : [] Residential [} mstiuional
Impervious Area= 5 _:"._‘g.:'_, SE 2¢ : L] SFH (- 1 ac latz) (7 industrial
o : L] SFH (=1 ac lats) [ Transport-Related
MNotes: ; . )
[ ] Towrhouses 1 Park
i E/El bAulri-Faenilby [ Undeveloped :
! Commercial ;

" Existing Slormwater Practice: [ Yes [] Possible

Tf Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance;

i il oo Somepts FrmerSs oo om

- . . -
SR T [T

Existing Head Available and Points Where Measured:

Page 1 of 4 Unigue Site ID:



Retrofit Reconnaissance Investigation RRI

Parpase of Retrofit:

Water Cuality : [} Recharge - [ ] Charnel Pratectiom . Flood Controd
[] Demonstration / Education [ Repair [ ] Cher:
Retrofit Volume Computations - Target Storage: Retrofit Volume Com putations - Available Storage:

Proposed Treatment Option:
%}xtended Detention [ WetPond © [] Created Wetland ] Bioretention
' [ Filtering Practice (] Infiltration  [:]-Swale [] Crther:

Describe Elements of Proposed Retrofit, Including Sarface Area, Maximum Depth of Treatment, and Conveyance:

T Bl Sant HioPmmmesnion  SEag womed 1P Teeeaan L

- SITE CONSTRA]

Adjac

ent Land Use: Access
(] Residential E{mmercial [ ] Institutional E{ﬁ Constraints _
[C] Industrial Ig/l&'oanspﬂrt—Related [ ] Park Constrained due to
[ Undeveloped [ Ocher: [ Slops m{":'rpace
i Possible Conflicts Due to Adjacent Land Use? ] ¥es [INe [] Utilities ] Tras Tmpacts
Ef Yes, Describe: [] Structures [ Properly Ownership
[] Other:
Conflicts with Existing Utilities: Poteniial Permitting Factors:
None Dam Safety Permits Necessary [ Probable %ﬂt Prabable
[] &nknown Impacts to Waelands i_] Probable ot Probable
' Yey Pussible Impacts to 4 Stream {1 Prubable Mot Probable
] 1 Sewer Floodplain i [ Probable % Probable
1 [} Water Impacts io Forests [ Probabde [Not Probable
Tl ! Gas Impacts to Spscimen Trees [ Probable [ Not Probable
] ] Cable How many? .
L] [] . Electric _ Apprax. DBIT _
[] ] Electric to Streetlights
] Overhiead Wircs Other Mactors:
] ] (Hher: -
Soils: 4
Sl muger test holes: (] Yes @
Evidence of poor infiltration (clays, finesk i ] Yes o [] Unknown
Ewvidence of shallow bedrock: L] ves Mo [ ] Unknown
Exidence of high watcr table {¢leving, saturation:  [] Yes I]/& ] Cnknown

Page 2 of 4 Unique Site ID:
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Retrofit Reconnaissance Investigation RRI

IWEGP NEEDED 10 COMPLETE FIELD CONCEPT:
[] Canfirm property

ownership : [} Olstain existing stormwater practice as-builts

. L] Confirm drainags area ] Obtain site as-huilts
[] Confirm drainage area impervious cover ] Obtain detailed topography
[] Confirm volume computations ] Obtain utility mapping
[] Complete concept sketch [] Confitm storm draim invert elevations

[] Confirm soil types

Page 4 of 4 Unique Site [D:



Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds Columbia Town Center

Appendix D: Unified Stream Assessment Field Forms
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds Columbia Town Center
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SC

Siresm Crossing
WATERSHED/SUBSHED:  Diivy, DNGYLY DATE: ./ Y2 /08 | Assessep Bv: SH/AS
SURVEY REACH D U Cji”"mnz:_ AM/PM PHOTO ID: (Camera-Pic #) # f
SITE 1D (Condition-#)  SC- (, a ‘ LAT ° ' " LONG 2 ! " LMK FGPS(UnirID)

TYPE: [] Road Crossing [] Railroad Crossing [} Manmade Dam [] Beaver Dam [ Geological Formation E Other: ﬁ)}fl“/’] Xine

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: {ifvariable. skmig—
E Arch %Boﬁomless ] Single L1 Conerete 4 Flow-aligned Barref diameter: (1)
Box ‘] Elliptical ] Double ] Metal FD Not flow-aliened . |
For Roap/ | [ Circular ] Triple @ Other"E«'}f"&?{‘ﬁ" 01 Do not kno j Height: (ft)
RaiLro4p | [X] Other: ] Other: : SNy
SROSSINGS CONDITION: (Evidence of...) CuLverT sLop; | CUivertlength: = ()
NLY il
[ICracking/chipping/corrosion [} Downstream scour hole O Fl?t . <0 Width: /. (1)
IX] Sediment deposition [] Failing embankment ] Sllgr-“? (2 —i)
@ Other (describe): bi{;{}i\mi bu e ,9\?{ oAl [] Obvious (>3% Roadway elevation: ()
i/

“Fish barrier removal ] Culvert repair/replacement [ ] Upstream storage retrofit
[] Other:

POTENTIAL RESTORATION CANDIDATE

(o

[ Local stream repair

IS SC ACTING AS GRADE CONTROL 1 Unknown

ﬁj No (] Yes

BLOCKAGE SEVERITY: (circle #)

g’[ENT OF PHYSICAL BLOCKAGE:

Total [] Partial _
Temporary ] Unknown A structure such as a damar A_ total fish blockage_ ona A temporary barrier such as a
. road culvert on a 3rd order or tributary that would isclate a { beaver dam or a blockage at
if ves for ]_ greater slream blocking the significant reach of straam, the very head of a stream with
fish barrier  CAUSE: . _ upstream movement of or partial blockage thatmay | very litle viable fish habitat
[ Drop too high ~ Water Drop: {in) | anadromous fish; no fish interfere with the migration of | above f; natural bariers such
] Flow too shallow Water Depth: (in) passage device present. anadromos fish, ds waterfalls.
hpp - J . . =
Qﬂ Other: 1) wldon twdes be Glca. 5 4 (3% 2 1
NOTES/SKETCH: v

1

REPORTED TO AUTHORITEES || YES [ JNO



SC

Stresnt Crossing
WATERSHED/SUBSHED: &gﬂwﬂm Oy g Date: 2/ 12, /_% { ASSESSED BY: %f‘w@f{%@%
SURVLEY REACH ID: U { IME: : AM/PM PHOTO ID: (Camera-Pic #) H
SITE 1D (Condition-#) SC-_7 &5} | LAT 2 ' " LONG___° ! " LMK I GPS (Uit 1D)

TYPE: [ ] Road Crossing [ ] Railroad Crossing E Manmade Dam  [] Beaver Dam [] Geological Formation [] Other:

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (if variable, sketch)
% /];trch !%i?lr'tor'nlclss E Single [] Concrete [ Flow-aligned Barrel diameter: {fty
ox “lliptica Double ] Metal Not flow-aligned ‘ohis
For Ro4py | [_] Circular O Triple 0 Other: S Bo not knmf Height: ()
RafiLroap | [ Other: [T Other: '
gﬂi‘;‘gm G5 | CONDITION: (Evidence of .} CULVERT sLopg: | Colvertlength: ()
N " 1ih-
[Cracking/chipping/corrosion  [] Downstream scour hoie [ F]‘f‘t . Width: (1)
[] Sediment depasition { ] Failing embankment O Shgl_lt (2 ﬁ_DD )
O] Other (describe): [ Obvious (=5 Roadway elevation:______ (ft}

POTENTIAL RESTORATION CANDIDATE

O no

[ Local stream repair

] Other;

[_] Fish barrier remova! [_] Culvert repair/replacement [ Upstream storage retrofit

IS SC ACTING AS GRADE CONTROL

(] Unknown

Total [] Partial

EiTENT OF PHYSICAL BLOCKAGE:
[ 1 Temporary L] Unknown

lf yes for

fish barrier ~ CAUSE:

CINo {kj Yes

BLOCKAGE SEVERITY: (circle #)

A structure such as a dam or
road culvert on a 3rd order or
greater stream blocking the
upstream movement of

A total fish blockage on a
tributary that would isolate a
slanificant reach of stream,
or parfiai blockage that may

A temporary barrier such as a
beaver dam or a blockage at
the very head of a stream with
very litlle viable fish habitat

{1 Droptoo high  Water Drop: _____ (in) | anadromous fish; ac fish interfare with the migration of | above it; natural bamiers such
[] Flow too shallow Water Depthi: {in) passage deﬂpa present. anadromaus fish. 3s waterfalls.
W] il
Other: vy 5Ty 4 3 2 1
N

NOTES/SKETCH:

REPORTED TO AUTHORITIES [ | YES [ No




SC

Siream Crossing
WATERSHED/SUBSHED: 2§ A &b yral Y DATE: 2/ 12 /08 | ASSESSED BY: SHIAS
SURVEY REACH ID: ' / TIME: AM/PM PHOTO ID: (Camera-Pic #) /# )
SITE [D: (Condition-#) SC-¢ )(%5 ‘ LAT @ ' " LoNG___ ° ' " LMK | GPS (Unit ID)

TYPE: [[] Road Crossing [[] Railroad Crossing [ ] Manmade Dam  [] Beaver Dam [ Geological Formation [] Other:

For Ro4dp/
RAILROAD
CROSSINGS
ONLY

SHAPE:

1 Arch [Bettomless

[ ] Box [_] Elliptical
Circular

“ ] Other:

# BARRELS MATERIAL:

. Single [] Concrete

E Double ﬁ Metal
Triple

] Other: D other

CONDITION: (Evidence of...)

DCracking/chipping/corrosion [_] Downstream scour hole
Sediment deposition L;Ekﬁ’

[J Other (describe):

O Failing embankment

ALIGNMENT: DIMENSIONS: (tfvar Jab!e Skctch)
14 Flow-aligned Barrel diameter: ﬁ et vt TN § 1]
] Not flow-aligned Height: (ft)
] Do not know

Culvert length: gi@ ()
CULVERT SLOPE; =
] Flat Width: ()

[ Stight (2° - 5%

[] Obvious (>5% Roadway elevation: (ft)

=
POTENTIAL RESTORATION CANDIDATE /E\Fish barrier removal [_] Culvert repair/replacement [ ] Upstream storage retrofit

O no [T Local stream repair || Other:
IS SC ACTING AS GRADE CONTROL [ No \ Yes (] Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)

L] Total |:|Pa1’tia1 A struct h d A total fish block At barri h

. . Unk structure such as a dam or otal fish blockage on a emporary barrier such as a
. L1 Temporary [J Unknown road culvert on a 3rd crder or tributary that would isolate a | beaver dam or a blockage at

If yes for . greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier  CAUSE: _ ' upstream movement of or partial blockage that may | very fittie viable fish habitat

[J Droptoohigh ~ Water Drop: _____ {in} | anadromous fish; no fish interfere with the migration of | above it natural barrlers such

L

"] Flow too shallow Water Depth: {in) passage device present. anadromous fish. as waterfalls.

O other: 5 1 3 5 1
NOTES/SKETCH:

REPORTED TO AUTHORITIES [ YES [ ] No




SC

WATERSHED/SUBSHED: ¢, it berias DATE: & / |} | | ASSESSED By S
SURVEY REACH ID: f’f\ ' ‘ EPraie: : AM/PM PHOTO ID: (Camera—P:c #) i
SITE ID: (Condition-#)  SC- ;mx i tar_ ° ! " LONG____*° ' " LMK l GPS (Unir ID)

TvPE: [ ] Road Crossing [] Railroad Crossing [] Manmade Dam [ ] Beaver Dam [] Geological Formation E'] Other: Qf,\Q\f\of’f %’:{

SHAPE: # ]?.ARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (if variable, skerch}
Arch Bottomle i ;. . -y .
% Brc E E(l)]'otm LISS Single D Congrete %Flow ahgne.d Barrel diameter; i ()
FOR ROAD/ CPX | Lpiica, » Double Metai Not flow-aligned Height: (f)
OR KOAD, rcular Triple Other: D ‘kn E———
RaiLroap | [10Other: O] Other: L3 Other: 1D wor e
gjt;/czismcs CONDITION: {Evidence of ) CULVERT sLopE: | “V1Vert le“g.ﬁ“ — ()
[Cracking/chipping/corrosion  [] Downstream scour hole o Flét s <0 Width: ______ (ff
[ Sediment depositien EE Failing embankment d Shgi.]t 2 _i}
ng Other (describe): [y %1“ v ’)Q [L] Obvious (>5%) Roadway elevation: {11

POTENTIAL RESTORATION CANDIDATE

Dl’]{)

L1 Fish barrier removal [ Culvert repair/replacement [_] Upstream storage retrofit

[] Local stream repair &Other p@m@y@ 0o %v¢ﬂgﬁ%

Is SC ACTING AS GRADE CONTROL O wo [ Yes Unknown
EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
L] Toel L] Partial A struct h d A total fish block At barri n
Temnpors Unk structure such as a dam or otal fish blockage ona emporary barrier such as a
[ Temporary [ Unknown road culvert on a 3rd order or tributary that would isolate a | beaver dam or a blockage at
If yes for greater stream blacking the significant reach of stream, the very head of a stream with
fish barrier  CAUSE: ) ) upstream rmovement of or partial bluckage that may | very litle viable fish habitat
Drop too high Water Drop: ___~_ {in) anadromous fish: no fish interfere with the migration of @bove it; natural barriers such
(] Flow too shallow Water Depth: (in) passage device prasent, anadromous fish. as waterfalls.
[] Other: : 4 3 5 i
NOTES/SKETCH: '

“}%@

i’“‘

REPORTED TO AUTHORITIES [ ] YES [] No




43

ooy L
N Rt SERS B N I

TOESET

SC

[

]

WATERSHED/SUBSHED: S;\ 2o \‘\g vl
SURVEY REACH ID: [

Tive:

AM/PM

DATE: 2/ 12 7 (3%, | ASSESSED BY: SHIRT
PHOTO ID: (Camera-Pic #)

#

SITE ID: (Condition-#) SC- |iB g;z\l LAT

o '

" LONG °

" LMK

| GPS (Unit 1D)

TyPE: {1 Road Crossing [[] Railroad Crossing ] Manmade Dam ] Beaver Dam [ Geological Formation Iz] Other: Wmamumﬁf

SHAPE: # BARRELS: MATERIAL: ALIGNMENT:
[] Arch DBUt_tor_nless /[E@mgle 3{Concrete El Flow-aligned
For Roup/ Nl:] EOX | ] Elliptical EIDOU?I!E 11 Metal lNot flow-aligned
OR ROAD g\bzrcu ar Triple Other: Do not kn
RarLroap { [ Other: ] Other: [ Other L1 Do notknow
gﬁi’iﬂ’v GS' | CONDITION: (Evidence of..) CULVERT SLOPE:

[.] Sediment deposition
[ Other (describe):

{Cracking/chipping/corrosion ] Downstream scour hole
] Failing embankment

[ Flat
O] Slight (2° -
[] Obvious (5%

5%

Culvert length:

Roadway elevation:

DIMENSIONS: ({fvarmblgskerch)
Barrel diameter:

—_ (1)

Height: _ (ft)
—
Width: (ft)
S { 3]

POTENTIAL RESTORATION CANDIDATE

no

Fish barrier removal [] Culvert repair/replacement ] Upstream storage retrofit
[1 Local stream repair [} Other:

15 SC ACTING AS GRADE CONTROL U No ﬁ Yes [ Unknown
. pE— -

JEXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: fcircle #)

& Total L Pardal A struct h d; A total fish block At bari il

e s know structure such as a dam or cial fish blockage on a emporary barrier such as a

u ) cmporary L] Unknown road culvert on a 3rd order or tributary that would isolate a | beaver dam or a blockage at |
{fyes for greater stream blocking the significant reach of stream, the very head of a siream with
Jfish barrier CAUSE: ) . upstream movement of or partial blockage thatmay | vary fittle viable fish habitat

[] Drop too high ~ Water Drop: {(in} | anadromous fish; no fish interfere with the migration of | above it, natural barriers such

[] Flow too shallow Water Depth: {in) passage device present. anadromous fish, as waterfalls.

E Other: E@Wﬁph{l& 5 4 3 3 ;
NOTES/SKETCH: T

L lﬁ £
Lk %ﬁ Qﬁ (\\ (jﬁafk Eﬂ i fv i3 j gjk CJ[\NF r%yﬁ(wp (:?P f%,j“

REPORTED TO AUTHORITIES [ Yes [ No

PP



vere Bank Erosion

Se
WATERSHED/SUBSHED: SRRV DATE: £/ IZ. /5% | ASSESSED BY: 55/

L .
SURVEY REACH: “Tive: 9 45 amlema PHOTO ID (CAMERA-PIC #): w5
SITED: (Condition). | SrarrLar 39 °12. 1571 Long e °52 24 LMK GPS: (Unit ID)
‘ER- o END LAY %' " LONG e+ " LMK
s &
PROCESS: 7] Currently unknown BANK OF C CERN/m LT [RT [Both {looking downstream)
% Downeutting [] Bed scour LOCATION B\Maander bend [ ] Straight section [ Steep slope/valley wall [ ] Other:
- &

[ ] Widening [ ] Bank failure DIMENSIONS: _ :ﬁ@

[ Headeutting W Benk scour | Length (#n0 GP) LT_HS & andfor RT fi | Bottom width ft
[ Aggrading [ Slope fuilure | Bank Ht LT _Ps/7 fi andior RT £ Top widih fi
[ Sed. deposition | [ ] Channelizea | Bank Angle LT_{\ ° andfor RT_____ ° | Wetted Width ft

LAND OWNERSHIP: [] Private [ Public [] Unknown

LAND COVER: fForest [ Field/Ag [ Developed:
P

POTENTIAL RESTORATION CANDIDATE:

O No ] Other:

[ Grade control

/Iﬁl Bank stabilization

o

EXISTING RIPARIAN WIDTH: {0

s L g
THREAT TO PROPERTY/INFRASTRUCTURE: [ ] No 771‘] Yes (Describe) 38 i)

3

g
b}

Tl=258 [J25-50fc [O50-7588  [75-100f

(A7
Ry
P L EEY
TLAE

O =100t

Active downcutting; tall banks on both sides
of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
siream; obvious threat 1o properiy or
infrastructure.

EROSION
SEVERITY{circle#)

Channelized= D i

R

Pat downcutting evident, aclive stream
widening, banks actively eroding ata
modarate raie; no threat to property or
infrastruciure

Grada and width stable; isolated areas of bank
failureferosion; fikely caused by a pipe cutfall, local
scour, impaired riparian vegetation or adjacent use.

5

’

L}

3

1

==Y

Good access: Open area in public
ownership, sufficient room o stockpile
materials, easy siream channel access for
heavy equipment using existing roads or
frails.

ACCESS:

Fair access: Forested or developad area

adjacent fo sfream. Access requires tree

removal or impact to landscaped areas.

Stackpile areas small or distant from stream.
Lo

Difficult access. Must cross wetland, sieep siope or
other sensifive areas to access stream. Minimal
stockpile areas available andlor located a great
distance from stream section. Specialized heavy
equipment required.

5

L3

bl

1

NOTES/CROSS SECTION SKETCH:

B

REPORTED TG AUTHORITIES [_| YES [ ] NO




Savere Bank Srosion ER

= .
WATERSHED/SUBSHED: C@@_m @m@ Wil SSTRER

pare:_Z /]2 /08 | Assessepsy: S 5§

SURVEY REACH:

fI\k{Ei ﬁ ANM/PM

PHOTO ID (CAMERA-PIC #): # é *f‘

Sed

: Sm:]}) (_C_q@f’gjog | STARTLAT 29 © J2' §7 " Long 7é °S2127w LMK GPS: (Unit ID)
ER- = EnD LAT___° ' " LONG o+ LMK
PROCESS: [] Currently unknown | BANK OF CONCERN: [ | LT [1RT [] Both (looking downstream)
[ Downcutting [ Bed scour LOCATION: [&] Meander bend [] Straight section [[] Steep slope/valley wall [] Other:
Widening 4] Bank failure DIMENSIONS:
Headcutting T¥] Bank scour Length (if no GPS) LT L{S ft  and/or RT ]O i Bottom width ft
[ Aggrading Slope failure | Bank Ht LT 2 fi andior RT g, & Top width fi
chag el odIATa
[ Sed. deposition. | [] Channelized | Bank Angle BT ang/or RT___ " @ Wetted Width fi

LAND OWNERSHIP: [ | Private ﬁﬁ Public [ Unknown

LAND COVER: N/Forest

[ Field’iAg [ Developed:

POTENTIAL RESTORATION CANDIDATE:

T 1No

[] Grade control

[[] Bank stabilization

E’,Othcr: ot qﬂ

THREAT TO PROFERTY/INFRASTRUCTURE: Iﬂ/No

EXISTING RIPARIAN WIDTH:

M<2sft

D Yes (Describe):
Oz2s5-501 [50-75ft E/;S-TOOft

&/ﬂ@@ﬂ

EROSION
SEVERITY({circle#)

Channelized= D 1

Active downcutting; tall banks on both sides
of the stream eroding &t a fast rate; erosion
coniributing significant amount of sediment to
stream; chvicus threat to properfy or
infrastructure.

Pat downcutfing evident, active sfream
widening, banks actively erading ata
maoderate rate; no threat 1o property or
infrastructure

Grade and width stable; isclafed areas of bank
failureferosion; likely caused by a pipe ouffall, local
scour, impaired riparian vegetaiion or adjacent use.

5

Finy
4]

3 2 1

ACCESS:

Good access: Cpen area in public
ownership, sufficient room to stockpile
materials, easy sfream channel acoess for
heavy equipment using existing roads or
trails.

Difficult access. Must cross wetland, steep slope or
other sensitive areas to access siream. Minimal
stockpile areas availabiz andfor located a great
distance from stream section. Specialized heavy

Fair access: Forested or developed area
adjacent to stream, Accass requires free
removal or impact to landscaped areas.

Stockpile areas small or distant from stream. equipment required.

5

Py
3

£l

2 1

NOTES/CROSS SECTION SKETCH:

ta

S

im“dﬁ..f{ s;f,&f __Mg"gf‘gn%@%,ei .--!ﬁ”f,« M%? f;f} 35%‘1,&?!2;@#\
, ¢

7' he.

REPORTED TO AUTHORITIES [_] Y58 [ No




Severe Sank Erosion ER

WATERSHED/SUBSHED: =2y Ll Seivil]  “r2eim Date: &) 177 (H | Assessepry: S AR
SURVEY REACH: 5 fé. S ﬁim: ]2 D5 AM/PM PHOTO ID (CAMERA-PIC #): " ’
-SITE 1D: (C_q?;{iffbn-#)':" - STARTLATRY ° (2 Sl LONG /& ° T 1B LMK GPS: (Unit ID)
ER-w5 | Evp LaT__° ' "™LoONG__° ' " LMK

PROCESS: |:l Currently unknown BANK OF CQN RN: D LT MIRT |:| Both (looking downstream) .

D Downcutting D Bed scour LOCATION: Meander bend [ Straight section O Steep slope/valley wall [ Other:
] Widening (] Bank failure DIMENSIONS:

[} Headcutting [ ] Bank scour Length (i no GPS) LT ft and/or RT Z C} jis Bottom width ft
[ Agerading [ Slope failure Bank Ht LT ft  and/or RT__ v f Top width ft
[ Sed. deposition | [] Channelized Barnk Angle LT ° andlor RT_%E;__S" L Wetted Width

LAND OWNERSHIP: || Private E/Public [] Unknown | LAND COVER: IE/Forcst [ Field’iAg  [] Developed:

POTENTIAL RESTORATION CANDIDATE: ] Grade control "ﬁank stabilization

[ ™o ] oOther:

THREAT TO PROPERTY/INFRASTRUCTURE: E’No ] Yes (Describe):

EXISTING RIPARIAN WIDTH: [O<25f [125-50ft []50-758 5-10(}& []>100ft
EROSION Active downcutting; tall banks on both sides

Pat downcutting evident, active stream
widening, banks actively eroding ata
moderate rate; no threat to property or
infrastructure

Grade and widih stable; isclafed areas of bank
failureferosion; likely caused by a pipe outfall, local
scour, impaired riparian,vegsiafion or adiacent use.

of the stream eroding at a fast rate; ercsion
contributing significant amount of sediment to
stream; chvious threat fe properiy or

Channelizea=[_| 1 | infrastructure.

SEVERITY (circle?)

. 1
5 4 3 2 LS

. Good access: Open area in public Difficult access. Must cross wetland, steep slope or
ACCESS: . ! . o e
awnarship, sufficient room to stockpile other sensitive areas to access siream. Minimal
materials, easy stream channel access for steckpile areas available and/or located a great

h . o removal or impact to landscaped areas. . . o
heavy equipment using existing reads or . . distance from stream section, Speciaitzed heavy
trails, Stockpile areas srfng‘!l or distant from stream. equiprment required.

Fair access: Forested or developed araa
adjacent o stream. Access requires tree

5

N

sy
N 2 1

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES ] YES [_] NoO




C f\ z } y == = ER
L FLENN Sl =) P :
Al {‘” {Lj?f E‘@Se\fel'e N erosion

WATERSHED/SUBSHED: ™y 4 Date: &/ 1e 0%, | AssessED BY: S{/2T
o191 j = oA
SURVEY REACH: 6& S TIME: AM/PM PHOTO ID (CAMERA-PIC #): H
SITEID: (Condition#): | Staprlar __ ° ' "LoNg___ ° ' " LMK GPS: (Unit ID)
ER- Lo T tar_ 0 0 "Long__° ' " LMK
PROCESS: [[] Currenty unknown | BANK OF CONCERN: [ ] LT [T RT [ Both (Jooking downsiream) — CIA b (bb\}[
& Downcutting ] Bed scour LOCATION: [ ] Meander bend [] Straight section [7] Steep slope/valley wall [] Other:
[] Widening [l Bank failure DIMENSIONS:
[ Headeutting [] Bank scour Length (ifne GPS) LT ft and/or RT fi . Bottom width it
[ | Agerading [ slope failure Bank Ht LT ft andfor RT  _# Topwidth . ft
[} Sed. deposition | [_] Channelized Bank Angle LT ¢ and/or RT ¢ | Wetted Width fi

LAND OWNERSHIPAW] Private [ Public [] Unknown | LAND COVER: [] Forest [ Field/Ag B/Deveioped:

POTENTIAL RESTORATION CANDIDATE: E/Grade conirol {1 Bank stabilization

[ No ‘ [ Gther:

THREAT TO PROPERTY/INFRASTRUCTURE: El/ﬁo ] Yes (Describe):

EXISTING RIPARIAN WIDTH: O=<2sft [J25-350/ [J50-751 M-wo& (1 >100ft
EROSION Active downcutting; tall banks on both sides

Pat downcutting evident, active stream
witdening, banks aclively eroding al a
moderate rate; no threat fo property or
infrastructure

of the stream ercding at a fast rate; erosion
contributing significant amaunt of sediment to
stream; chvious threat to property or

Chennelized=]_| 1 | infrastructure,

Grade and widih stable; isclated areas of bank
failure/arcsion; likely caused by a pipe cutfall, locat
scour, impaired riparian vegetation or adjacent use.

SEVERITY (circle)

5 4 3 2 i

ACCESS: Good access: Open area in public Difficult access. Must crass wetland, steep slope or
ownership, sufficient room to stockpile other sensifive areas to access stream. Minimal
materials, easy stream channel access for stockpile areas availabie andfor located a great
heavy equipment using existing roads or distance from stream secfion. Specialized heavy
trails. equipment required.

Fair access: Forested or developed area
adjzcent to stream. Access requires tree
ramoval ar impact to landscaped areas.
Stockpile areas small or distant from stream.

5 4 3 2 i

NOTES/CROSS SECTION SKETCH:

ot Sheeam, fom ebut R Bk Qfﬁmy’m }W@ fo

REPORTED TQ AUTHORITIES [ ] YES [ | NO




ER

Severe Bank Srosion

WATERSHED/SUBSHED: =/ |t ry g DATE: 2/ 1T / OF | Assessep BY: S /ﬁg
SURVEY REACH: gt IME: ;. AM/PM P1OTO ID (CAMERA-PIC #): /# %ﬁ’ S
SITE ID: (Condition=ty - - STaRTLAT ___° ' "LoNng__° ' " LMK GPS: (Unit ID)
EX “VEwp LAT__° ' _"LoNg ' " LMK

PROCESS:

BI Powncutting
Widening

[ ] Headcutting

[] Aggrading

[ ] Sed. deposition

[_I Currently unknown

[] Bed scour LOCATION:

I:| Bank failure DIMENSION
Bank scour Length (if no

] Siope failure | Bank Ht

[] Channelized Bank Angle

ya
BANK OF CONGERN: LT [JRT IE,Both {looking downstream)

Meander bend [ Straight section [[] Steep slope/valley wall [] Other:

{2 &
Bottom width 2 ;“g y ft
Topwidth __\9  f

Wetted Width £

S

/ .
Grs) LT Ll Qs andiwr RT fr
LT ° >'§Qﬁ and/or RT fi

LT ° andfor RT °

LAND QOWNERSHIP: [| Private E/Public ] Unknown

LAND COVER: Forest

[1Field’Aag  [[] Develeped:

POTENTIAL RESTORATION CANDIDATE:

O No

[] Grade control

Bank stabiljzation

M Other: QU}}!{’}% @..X;,m 3.mg;:ﬁs*"@wwwﬁ

THREAT TO PROPERTY/INFRASTRUCTURE: || No

EXISTING RIPARIAN WIDTH:

Csh Wis-s0f  [Js507s8  [75-1008

D Yes E(Df:scri‘t)r:):

[1=100ft

EROSION
SEVERITY (circle#)

Channelized= I:[ 1

Active downgiitting; fall banks on both sides
of the stream eroding at a fast rate; erosion
confributing significant ameunt of sediment to
stream; obvious threat to property or
infrastructure. )

Pat downcutting evident, active stream
widening, banks acfively eroding ata
moderate rate; no threat o property or
infrastructure

Grade and width stable; isolated areas of bank
failureferosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjaceni use.

4 3 z 1

ACCESS:

Good access: Cpenareadn public
ownership, sufficient room to stockpile
materials, easy siream channe! access for
heavy equipmant using existing roads or
trails.

Difficult access. Must cross wetland, steep slope or
other sensitive areas to access straam. Minimal
stockplle areas available and/or locaied a great
distance from stream section. Specialized heavy
equipment required.

|- Falraccess: Forested or developed area

adiacent to stream. Access reguires tree

removal or impact lo landscaped areas.

Stockpile areas small or distant from stream.
N

5

NOTES/CROSS SECTION SKETCH:

4 EN 2 1
N -

REPORTED TO AUTHORITIES [} YES [ I NO




Severe Bank Erosion

ER

WATERSHED/SUBSHED:  ~%y - 1an_¢3riens DATE: 4 /12 /& ASSESSED BY: “yff /A
O a e O e = Fis b
P 1 o
SURVEY REACH: ) ‘%IME: : AM/PM PHOTO ID (CAMERA-PIC #): 1
- SITE D: (Condision-d): . | SraprLaT___° ' "LoNg__ ° ' " LMK GPS: (Unit ID)
ER- | Ewp LAY ° ' _"LoNG__° ' " LMK
AY
PROCESS: [ 1 Currently unknown | BANK OF CONCERN: [ 11T [|RT m Both (locking downstream)
Downeutting [ Bed scour LOCATION: [ ] Meander bend [} Straight section ] Steep slope/valley wall ] Other:
;%Widening [ Bank faifure | IPTMENSIONS; o c
’ - oo D an ¢
[] Headcutting 'Bank scour Length (if no GPS) LT ft  andfor RT ‘& it . Bottom width [ 2 ft
[ Aggrading T Siope failure. | Bamk Ht LT Y-S andlor RT Y B 1 Topwidth |2 fi
[] Sed. deposition | [_] Channelized Bank Angle LT ® and/or RT ° 1 Wetted Width ft

LAND OWNERSHIP: [] Private !E?ublic T Unknown

—
LAND COVER: ' Forest [_| Field/Ag [7] Developed:

O No

POTENTIAL RESTORATION CANDIDATE:

{7 Other:

[] Grade control

E Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: No ] Yes (Describe):
A

SEVERITY{circlet)

Channelized=: B i

of the stream arcding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat {o property or
infrasiructure.

widening, banks acfively eroding at a
moderate rate; no threat to property or
infrastructure “ﬂ%a

EXISTING RIPARIAN WIDTH; <235f []25-501 .,50~75ﬁ [175-100ft  []=100f
EROSION Active downcutting; tall banks on both sides Pat downcutting e.vi dent, active siream

Grade and width stable; isolated areas of bank
failureferasion; tikely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

3 : 4

" i

1

ACCESS:

Good access: Open area in public
ownership, sufficient room to stockpile
maierials, easy stream channel access for
heavy equipment using exisfing reads or
rails,

Fair access: Forasied or developed area
adjacent fo stream. Access requires tree
ramoval or impact fo landscaped areas.
Stockpile areas smiall-or distant from stream,

Difficult access. Must cross wetiand, steep siope or
aother sensitive areas o access stream. Minimal
stockpile areas available and/or ocated a great
distance from stream section. Speciafized heavy
aquipment required.

5 4

NER

2

i

NOTES/CROSS SECTION SKETCH:

Tt

REPORTED TCO AUTHORITIES | | YES [ No




Severe Bank Erosion

ER

WATERSHED/SUBSHED: (%um aneniu

DaTE: 7./ 12 _/OR

AssussED BY: § J{ /A

SURVEY REACH:  SE-~7_ 0 ME: AM/PM PHOTO ID {CAMERA-PIC #): 2>

:. S_g"E D: (Condition:#).. | §TARTLAT ° ' N LONG o+ on LMK ' GPS: (Unit ID)
ER-TUC END LAT _ ° ' " LONG o v " LMK

PROCESS: [7] Currently unknown BANK OF CONCERN: IE/LT LIRT [ Both (looking downstream)

[ Downeutting [] Bed scour LOCATION: [] Meander bend [] Straight section [] Steep siope/valley wall [] Other:
[ ] widening [ ] Bank failure DIMENSIONS:

[] Headeutting EBaﬂk scour Length (ifno GPS) LT_U() £ andior RT___ ft | Bottom width e &
D Aggrading I:l Slope failure Bank Ht LT if y it and/or RT ft Top width )Z«CD ft
[ Sed. deposition | [] Channelized | Bank Angle LT A ° andfor RT ° | Wetted Width ft

LAND OWNERSHIP: [ ] Private E/Public 1 Uninown

E’%Oresi

LAND COVER:

Ol FieldfAg [ Developed:

POTENTIAL RESTORATION CANDIDATE!

O No

] Other:

[ Grade control

E/I/Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: || No

EXISTING RIPARIAN WIDTH:

Yes {Describe):

Cl<2sft [J25-508 @/50-75'& 1 75-1008

] >100ft

EROSION
SEVERITY(circles)

Channelized= D 1

Active downcutting; tall banks on both sides
of the stream erading at a fast rate; erosicn
contributing significant amount of sediment to
stream; obvious threat to property or
infrastructure. -,

Pat downcutting evident, active siream
widening, banks actively eroding ata
moderate rate; no threat to property or
infrastructurg :

Grade and width stable; isolated areas of bank
failureferosion; fikely caused by a pipe cuffall, local
scour, impaired riparian vegetation or adjacent use.

™5 Fl

3

2

H

ACCESS:

Good accass: Open area in public
ownership, sufficient reom to stockpile
materials, easy stream channel access for
heavy equipment using existing roads or
frails. s

Fair access; Forested or developed area
adjacent fo stream. Access requires free
rernoval or impact to landscaped areas.
Stockpile areas smafl or distant from stream.

Difficult access. Must cross wefland, sieep slope or
other sansifive areas to access stream. Minimal
stockpile areas available andlor located a great
distance from stream section, Spaciaiized heavy
equipment reguired.

%M- 5“&\ 4
ey

3

2

1

NOTES/CROSS SECTION SKETCH:

W\ ow&ieo} advert wiud of hgap

REPORTED TO AUTHORITIES [_] YES [ NO




Severe Bank Erosion ER

j’ L O Date: o 12 /(4 | AssessEp BY: SH/RS

gl TiMe:_ :_AMPM PHOTO ID (CAMERA-PIC #): /4 "
ST4RTLAT ___° ' " LONG e ' " LMK & GPS: (Unit ID)
EvD LAT___° ' "LownG__° ' " LMK F

PROCESS: [ ] Currently urknown BANK OF CQNCERN: I%LT CIRT []Both (looking downstream)

[7] Downcutting ["] Bed scour LOCATION: [A] Meandér bend [] Straight section [ Steep slope/valiey wall [ Other:
@ Widening [ Bank failure DIMENSIONS: _

[] Headcutting TN Bank scour Length (ifno GPS) LT _____ft  and/or RT ft ©  Bottom width ft
T Aggrading [ Slope failure | Bark Ht LTg™3  fi  and/or RT ft | Top widib ft
[ Sed. deposition | [] Channelized | Bank Anglc LT Y.} ° andfor RT o 1 Wetied Width fi

LAND QWNERSHIP: [] Private [ Public [ Unknown LAND COVER: [ Forest [ Field/Ag [ Developed:
a

POTENTIAL RESTORATION CANDIDATE: [ Grade control [7] Bank stabilization

[INo [ Other:

THREAT TO PROPERTY/INFRASTRUCTURE: [ [ No [ ]| Yes (Describe):

EXISTING RIPARIAN WIDTH: O<se Cos-508 505 Kj7s-ioon  [1>100f
EROSION Active gowneutting; tall banks on both sides

Pat downcutiing evident, active siream
widening, banks actively eroding ata
modarate rate; no threat to property or
infrastructure

of the siream eroding at a fast rate; eresion
contributing significant amount of sediment to
stream; obvious threat to properiy or

Chennelized=[ ] 1 | infrastrugture. e,

Grade and width stable; isolated areas of bank
failureferosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

SEVERITY{circle#) .

M 5od 4 3 2 1

ACCESS: Good access: Open area in public Difficult access. Must cross wetland, steep siope or
ownership, sufficient room to stockpile other sensitive areas 1o access stream. Minimal
materials, easy stream channel access for stockpile areas available and/or iocated a great
heavy equipment using existing roads or distance from stream section, Speclalized heavy
trails. equipment required.

Fair access: Forested or developed area
adjacent to stream. Access requires free
removal or impact io landscaped areas.
Stackpile areas_(smqﬂ or distant from stream.

5 3 SN ) 1

NOTES/CROSS SECTION SKETCH: el

REPORTED TO AUTHORITIES [ | YES [ | NO




ER

Severa Bank Erosion

[Sig . W B e
WATERSHED/SUBSHED: - T AT DATE: 2 Ry Ry ASSESSED BY: L3 4 <
K(&,\;“tw,.ﬁ*’u‘\.( hd sﬂi:ﬁ' )
SURVEY REACH: 8 T“fﬁ"}z: AM/PM PHOTO ID (CAMERA—PIC #): H
SR ID: (Condition-#).. | STarrlar__ ° ' "LoNe__° " LMK | GPS: (wnit D)
ER-— Cf i }5 covia | Enp LAT__° ' " LONG °_ " LMK
PROCESS: (] Currently unknown BANK OF CONCERN: [ | LT Jm RT [ ] Both (looking downstream)
D Downcutting D Red scour LoCATION: N\J Meander bend ] Straight section [ Steep slope/valley wall I [ Other:
[] Widening Bank failure DIMENSIONS: ebmﬂ,)
[] Headcutting Bank scour Length (if ne GPS) LT ft  and/or RT \Q\\f:‘ ft [ Bottom width ft
] Aggrading L] Siope failure Bank Ht LT ft andfor RT_f;f_wift Topwidth  f
[ Sed. deposition J:‘ Channelized Bank Angle LT ° andlor RT_Wndiia! aficy Wemed Width &t

LAND OWNERSHIP: @ Private [} Public [l Unksown I LAND COVER: [] Forest /[ﬁl Field/Ag [] Developed:

S
POTENTIAL RESTORATION CANDIDATE: [_] Grade control Bank stabilization

O Ne

EXISTING RIPARIAN WIDTH:

[ Other:
N

THREAT TO PROPERTY/INFRASTRUCTURE: [ 1 No [ Yes (Describe): !/ |

Hi<ess [25-50ft  [J50-758

"y

] 75-100f

1>100%

EROSION
SEVERITY (circle#)

Channelized—= [:] 1

Active downcutiing; tall banks on both sides
of the stream ercding at a fast rate; ercsion
contributing significant amount of sediment to
stream; cbvicus threat to properiy or
infrasfructure.

Pat downcutting evident, active stream
widening, banks actively eroding ata
moderate rate; no threat to property or
infrastructure

Grade and widih stable; isolated areas of bank
failureferosion; ikely caused by & pipe outfall, local
scour, impaired riparian vegetafion or adjacent use,

5

2 1

ACCESS:

Good access: Cpen area in public
ownership, sufficient room to stockplle
materials, easy stream channel access for
heavy equipment using emstlng roads or
trails. i \\

Fair aceess: Forested or developed area
adjacent fo stream. Access requires tree
removal or impact o landscaped areas.

Siockpile areas small or distant from siream.

Difficult access. Must cross wetland, steep slope or
other sensifive areas fo access streamn. Minimal
stockpile areas avallable and/or located a great
distance from stream section. Specialized heavy
equipment required.

3

2 1

NOTES/CROSS SECTION SKETCH:

REFORTED TC AUTHORITIES [ | YES [ NO




Severe Bank Erosien

WATERSHED/SUBSHED: ik DaTE: 2./ 17 /{8 | ASSESSED By:
SURVEY REACH: S0 e - amiem PHOTO ID (CAMERA-PIC #): /i
SITE ID: (Condition#) | SpaprLar___°_ ' “"LoNG__°_ ' " LMK___ | GPS: (Unit D)
ER—_\MZ‘\ END LAT __° ' “LonNng__° ' ™" LMK

PROCESS: ] Currently unknewn BANK OF CONCERN: [_| LT IE,\,RT (I Both (looking downstream)

[ Downeutting [ Bed scour LOCATION: ["] Meander bend [ ] Straight section E Steep slope/valley wall [] Other:

] widening \{;Z] Bank failure DIMENSIONS: \;‘l%lf‘s . .
Headcutting [ ] Bank scour Length (ifno GPS) LT ft  and/or RT__ < Q) ft . Bottom width ft

g Aggrading [ Slope faiture | Bank Ht LT fl andior RT_§5 . Top width fr

|:| Sed. deposition I:[ Channelized Bank Angle LT  ° andfor RT ___ ° ; Wetted Width _ i

Forest [[] Field/Ag /@j Developed:

LAND OWNERSHIP: T Private [ Public [ Unknown | LAND COVER:

POTENTIAL RESTORATION CANDIDATE: L Grade control | ( Bank stztfbilization
L1 No (3 Other: § /10 j "‘

- 1
w4 s

THREAT TO PROPERTY/INFRASTRUCTURE: [ ]No [} Yes (Describe) RSt e Ydp “.
— r [ Vo -
A I Sy H
EXISTING RIPARIAN WinTH: | | [J<2s5f [J25-50f [150-758 []75-100 ﬂ\>100ﬁ
L )
EROSION Agtive downcutting; tall banks on beth sides A .
. | ofthe stream eroding at a fast rate; erosion P?t dqwncuﬁmg e”'dent' ac’cw_e strean Grade and width stabig; isclated areas of bank
SEVERITY (circle#) PR ) witlening, banks actively ercding ata . N o R
contributing significant amount of sediment to moderate rate; no fhreat o property of failurefercsion; likaly caused by & pipe cuffall, local
stream; obvious threat 10 property or infrastructure ' prop scour, impaired riparian vegetation or adjacent use,
Channelized= D 1 infrastructure. S
3 i 4.2 37 2 1
ACCESS: Good access: Opan area in public Fair access: Forested or devaloped area Difficult access. Must cross wetland, sieen slope or

other sensitive areas to access stream. Minimal
stockpile areas available andfor located a great
distance from stream section. Specialized heavy
equipment reguired.

ownership, sufficient room fo stockpile
materials, easy stream-channel access for’
heavy equipment using existing roads or
trails.

adjacent to stream. Access requires tree
removal or impact to landscaped areas.
Stockpile areas smaihor distant from stream.

] 4 13 i 2 !

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES [ 1 YES [] No




Severe Bank Erosion ER

WATERSHED/SUBSHED: =31} vy 8 ovis DATE: A/ 12 /0P | Assesseppy: SH 5
SURVEY REACH: S ﬁE:m:_AMJ'PM PHOTO ID (CAMERA-PICH): /H o
SITEXD: (Condition#y . * | STARTLAT __°__'_ "LONG__° ' " LMK GPS: (Unit ID)
ER- H 3 %} o o\ Ewp Lar_ _° ' "Long_ ° ' " LMK

[ Steep slope/valley wall [ Other:

PROCESS: ] Currently unknown | BANK OF CONCERN: ‘@* LT [JRT []Both {ooking downstream)
] Dov-mcutting T Bed scour LOCATION: [[] Meander bend [_] Straight sectio_n

[] Widening [E Bank failure DIMENSIONS: p

[ Headcutiing [ Bank scour | Length (7m0 GPS) LT i@ ft  andfor RT

[] Aggrading [ Slope failure Bank Ht LT _cgg_ﬁ andfor RT

[ Sed. deposition | [ ] Channelized Bank Angie LT %‘\\ ° and/or RT

ft  Bottom width fi
ft | Top width fi
° 1 Weited Width ft

. !
LAND OWNERSIIIP:)ﬁPrivate [JPublic [] Unknown | LAND COVER: [ Forest [ Field/Ag [SiDeveloped: 1i(;

POTENTIAL RESTORATION CANDIDATE: [] Grade control ‘wfvﬁank stabilization
}f’ TNy

[ No ] Other:

e A
THREAT TO PROPERTY/INFRASTRUCTURE: [_] No [\ch (Describe): h‘j .}:a-\,f\\ )

x) o “ 4 o . L
EXISTING RIPARIAN WIDTH: g\_q\ Cl<2sf [J25-50f []350-75/  []75-100ft \>100ft

EROSION Active downcutfing; tall banks on both sides

- . of the sfream ercding af a fast rate; erosion
SEVERITY (circle) | o uiing significant amount of sedment to
siream; obvious threat fo properiy or

Channelized=[ | 1 | infrastruciure.

Pat downcuiting evident, active stream
widening, banks actively eroding at a
moderaie rate; no threat to property or
infrastructure

Grade and width stable; isolated areas of bank
failurefarosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

5 4 3

2 Ty

ACCESS: Good access: Qpen area in public .
ownership, sufficient room to stockpile
materials, easy stream channel access for
heavy eguipment using exisfing roads or
frails.

Fair access; Forested or developed area
adjacent to stream. Access requires tree
removal or impact to landscaped areas.
Stockpile areas small.or distant from stream.

Difficutt access. Must cross wetiand, steep slope or
other sensitive areas to access stream. Minimal
stockpile areas avaiiable and/or located a great
distance from siream section. Spedialized heavy
equipment required.

2 1

H W
5 4 L3 1]

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES || YES [ No




=1orm Water Qutialls

OoT

DATE:; /J?_/W

WATERSHED/SUBSHED: SRy STREAV &Y | Assessep By: OH / A4
SURVEY REACH ID: SE- | W rle: 7 - 32-amiem PHOTO ID: (Carmera-Pic #) 11w QL
SITE ID (Condition-#): OT- 4 Lat®Y ¢ (3 v Of vpongTec Sz 3 " LMK | GPS: (Unit ID)
BANK: |, TYPE: MATERIAL: SHAPE: [ Single DIMENSIONS: SUBMERGED:
%) DRTI@ Head o Conerete CIMetal JE\Circular ] Double zé No
FLOW: ; . Lz] Closed [1PVC/Plastic [IBrick ] Elliptical [] Triple-  Diameter: mn Partially
’ ipe . . ~
[] None Teickle | DT [ Other: [] Other: (] Fully
[] Moderate (5P I N
[ ] Substantial ] Open [ Conerete ] Earthen g Parﬁb i De.pth. ________(J-m
[] Other: channel [] Other: oe Width (Top):____(in) NOTALPBICABLE
L] Gther: " (Botiem}): {in)
CONDII[ON ODOR:' No DEPOSITS."STAINS: yFGG]_E DENSITY: P1rE BENTIIIC GROWTI‘II_EH%OHE
. None [1Gas None None {1 Brown []Orange [ Gree
‘0 Chip/Cracked [ Sewage Loily ] Normal ] Other:
|:] Peeling Paint [ORrancid/Sour E ?1(?“; Line | lnhibitf-:d POOL QUALITY: /KI No pool
] Corrosion [ sulfide ain . [] Excessive [] Good [JOdors [Colors  []Oils
[] Other: [ Other: [Other: [ Other: [ Suds [] Algae [] Floatables
[ Other:
_ FOR L 'C()LOR:_:ﬁ : < X Clear - [ Brown " [ .Grey: ' [] Yellow [ ] Green [] Orange D Red I:I Other:
FLOWING | Tursibity: © | [} None - [ Skight Cloudiness - - [] Cloudy [] Opaque .5 -
L ONLY FLOATABLES: -~ | [E None "~ [1 Sewage {toilei paper, etc.) {1 Petroletm (eil sheen) - O Other: -
OTHER [] Excess Trash (paper/plastic bags) [ Dumping (bulk) [] Excessive Sedimentation
CONCERNS: | [ Needs Regular Maintenance Bank Erosion [] Other:

POTENTIAL RESTORATION CANDIDATE [ | Discharge investigation [ | Stream daylighting [] Local stream repair/outfall stabilization

[N no Storm water retrofit [] other:

If yes for daylighting:

Length of vegetative cover from outfall: ft  Type of existing vegetation:

If ves for stormwater:
Is stormwater currently controlled?
[J Yes [ No [} Not investigated

Land Use description:
Area available:

Heavy dischargs with a distinct colar andfor a

OUTFALL 3 . i
. - mall discharge; flow mostly clear and cdorless. If the
SEVORITY: | Sl he sl dhowge S B | g s coorandorocon v amuntsr | S ol oot
significant impact downstream. _ ¥ impact app '
5 4 3 2
iy g B f
SKETCH/NOTES: - g 30,00 af %kl f é
Sy Sk Lol O ogon o baaks, ﬁwf*? el + {y

REPORTED TO AUTHORITIES: [ ] vES [ ] NO




Storm Water Cutfalis

OoT

"
WATERSHED/SUBSHED: (3. ) v"u}%@‘ﬂ-u

pare: T /17 Tss)

ASSESSED BY: ) /B8

i ( §
SURVEY REACH ID C\g\\gm_ TIME".} AM/PM PHOTO ID: (Camera-Pic #) #
SITE ID (Condition-#: OT-_2- | Lar__° ' "LONG __ ° ' " LMK GPS: (Unit ID)
BANK: TYPE: MATERIAL: SHAPE: [ Single DIMENSIONS: SUBMERGED:
(LT LJRT [N Head e A Concrete [IMetal v,ﬁCncula{ [] Double \ No
FLow: OClosed s ] pVC/Plastic [IBrick ] Elliptical [ Triple  Diameter: (i) T pargiatly
) pipe - .

[ INone [7] Trickle [ Other: [] Other:
L] Moderate 5 o

T d h:
[] Substantial [ Open [ Concrete [] Earthen L1 Trapezol Depth: (i}

[ Parabolic Width (Top):

L] Cther: channel [ Other: [] Other: p)i......(in)

Other: " Bottom): (in)
L ONDITION: ODOR;\?Q\EQO DEPOSITS/STAINS: VE(‘GIE DENSITY: PIPE BENTHIC GROWTH: [ None
Iﬁ\None [1Gas [ None ) None [l Brown [ Orange [ @reen
[ Chip/Cracked [] Sewage [loily [] Normal [] Other:
O Peeling' Paint CRancid/Sour g Ekl)“; Line M Inhibitéd POOL QUALITY: E No pool
[ Corrosion 1 Sulfide ém" [ ] Excessive [] Good [JOdois DCO[O]S [Joils
L] Other: {1 Other: [lOther: L] Other: O] Suds [] Algae [] Floatables

[ Other:
o FOoR | CoLOR: 7 @Clear [ Brown - [] Gfey 1 Yellow [ Green [:I Orange I:l Red I:I Othm "
- FLOWING = | TURBIDITY: -~ | PNone [ Skight Cloudmess O Cloudy [] Opaque: - ' BEEEE
“ONLY FLOATABLES: . | 34 None L] Sewage (toilet paper, elc.) . [] Petroleum (oil sheen) ' |:I Other: EEEER

OTHER [[] Excess Trash (paper/plastic bags) 1 Dump'ipg (bulk) [1 Excessive Sedimentation
CONCERNS: | [ Needs Regular Maintenance Bank Ei"qsion [ Other:

POTENTIAL RESTORATION CANDIDATE [ ] Discharge investigation @ Stream dayhghtmg O Local stream repair/outfall stabilization

] no

[ ] Storm water retrofit

] Other ;

kool Weld oo cowefit

If ves for daylighting.

Length of vegetative cover from outfall:

Ifyes for stormwater:
Is stormwater currently controlled?

kY

ft

Land Use description:

Type of existing vegetation:

Slope: '””g lﬂ(, ] °©

Q%
4]

%@‘éﬁ«éﬁgj} ’%@f@l

[l Yes\E(No 1 Not investigated Area available:

OUTFALL Heavy discharge with a distinct color andior a ) .

. strong smell. The amount of discharge is significant S'mall discharge; flow mostly clear and odorless. Ifthe Cutfall does not have dry weather
SEVERITY: compared to the amount of normal flow in receivin discharge has a color andfor ador, the amount of discharge; staining; or appearance
(circle #) sire;m' discharge appears o be having a ’ discharge is very small compared to the siream's base of caus?ﬂ an erge'iion F|]‘gblems

signifi Cé it impar%t doF:\?nstream 9 fiow and any impact ap);)e'argi be minor / localized. g any p '
5 4 {3 7 ) 2 1
SKETCH/NOTES: v,_// '

REPORTED TO AUTHORITIES: [ ] YES [] NO




Storm Water Cuifalls

OT

WATERSHED/SUBSHED:

(ﬂ

L )k}ﬁz,\,ng X,

DaTE: 2/ 17 /08

ASSESSED BY: yH / AS

3
SURVEY REACH ID: ‘5@ % TlME?f‘3 AM/PM PRoTO ID: (Camera-Pic #) #
SITE ID (Condition-#); OT'WZ}.— AT ° ' "lgNGg  ° ' v LMK___ | GPS:(UnitiD)
BANK; TYPE: MATERIAL: SHAPE: [ Single DIMENSIONS: SUBMERGED:
DL’ﬁERT [] Head / Conerete [IMetal %Cnculal [ JDouble ,.S [MNo
FLOW: ’m‘ C}osed 1 PVC/Plastic [ |Brick Elliptical [] Triple Diameter;_., [] Partially
: ine .

%None [ Trickle PP [] Other: (L] Other: (] Fully

Moderate X5 I N

. Tr d )
[ ] Substantial ] Open O Concrete [] Earthen L1 Trapezoi Depth: =
[ Other: . channel [ Other: L] Parabolic Width (Top):______{in) NOT APPELABLE
! ) D Other: " (BOt{OHl):—(iﬁ) ‘\Mr

CONDITION: No \,_,,A‘DEIPOSITS/STAINS. VECGIE DENSITY: .| PIPE BENTHIC GROWTH: E:I%None

None . : [FNone []Brown [ Orange [] Greeh
|:i Chip/Cracked 7] sewage 1] Normat ] Other:
B Peelmg Paint [JRrancid/Sour g ;1(?\: Line O [ﬂhlbll?d PoOL QUAL]TY‘;.”,«%NO ool
[ Corrosion [ sulfide ain . [[] Excessive [] Good [JOdors [JColors  [JOils
[] Other: 1 Other: COther: [ Other: []Suds [T Algac [] Floatables

[ Other:
T FOR COLOR: /&Cieaj{. [l Brown - [ Grey . [l Yellow ' [] Green [] Orangc [:I Red i:] Other
" FLOWING - | TURBIDITY: - "] None - [7] Stight Cloudiness - [] CIoudy [ Opaque - '
< ONLY | FLOATABLES: | [] None - [[] Sewage (toilet paper, étc.) - [ Petroleum (oit shecn) I:I Other

OTHER 1 Excess Trash (papel;/plastic bags) 1 Dumping {bulk) [] Excessive Sedimentation
CONCERNS: | [ Needs Regular Maintenance [] Bank Erosion [ Other:

POTENTIAL RESTORATION CANDIDATE [] Discharge investigation [ ] Stream daylighting [] Local stream repair/outfall stabilization

"L | no

[1 Storm water retrofit

[ Other:

Af yes for daylighting:

Length of vegetative cover from outfall:

If yes for stormwater:

Is stormwater currently controlled?

ft  Type of existing vegetation:

Land Use description:

Slope: °

L[] Yes[(INo [ Not investigated Area available:

OUTFALL Heavy discharge with a distinct color andfor a ) i

SEVERITY: strong smell. The amount of discharge is significant gir:;::;ﬂz;g:'gﬁx ggigg;éi?rt?]:daﬁjgurﬁs; fithe QOutfall does not have dry weather
(circle #) compared to the amount of nermal flow in receiving discharge is very small compared to the strean's base discharge; staining; or appearance

stream; discharge appears to be having a
sfgnificant impact downstream.

flow and any impact appears 10 be minor / localized.

of causing any erosion problems.
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4

3

2 1

SKETCH/NOTES: ,P e
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REPORTED TO AUTHORITIES: D YES D NO




OT

Storm Water Cutfalls

Date: L/ 1 /08 | AssessepBy: §pfAQ

WATERSHED/SUBSHED: = Ui et
S !

;
SURVEY REACIL ID: TIME: . AM/PM PHOTO ID: (Camera-Pic ) 14
SITE ID (Condirion-#): OT- A4 = | Lar_° ' "LONG __° ' " LMK GPS: (Unit ID)
BANK: TYPE: TERIAL: SHAPE: [] Single DIMENSIONS: SUBMERGED:
}ﬁLT IrT ] Head H@ncmte OMetal 4N Circular [] Double. Y O [ ]No
FLOW: $giig§°d L1PVC/Plastic [Brick [] Elliptical ] Triple Diameter: /2" (in /Partial{y
[(JNone [ Trickle | . [ Other: N 0 (?Eh(_:r_ _________________ (] Fully
Moderate | T 'ﬁme eroid Tt . N N
Substantial QOpen [ Conerete [ Earthen O Pal‘apbo]ic De.pth. — (-m}
] Other: / channel 1 Other: ) Width (Top):____(in) NOTALPECABLE
L] Other: " (Bottom); (in)
CONDITION: ODOR: m No | DEPOSITS/STAINS: EGGIE DENSITY: PIPE BENTHIC GROWTIE: [ | None
None [(Gas fNone None O] Brown [ Orange [] Green
[ Chip/Cracked i | Sewage ily Normal [] Other:
[l Pccling Paint JRancid/Sour E il?:; Line ] Iuhibit(::d POOL QUALITY: [] No pool
[] Corrosion ] Sulfide al . [} Excessive [ Good []Odors [JColors  []Oils
[ Other: [] Other: [1Other: [ Other: O Suds [] Algae [ Floatables
* [] Other:
L FoR | CoroR: s ] Clear B.mw'n_..:- [ Grey [ Yellow - [] Green. [] Orange [] Red [] Other: . -
SFLOWING - | Turemnty: - [] None: [] Slight Cloudiness - [[] Cloudy - {1 Opaque 0w i oo
S ONLY FLOATABLES: - | ] None - [[§ Sewage (toilet paper, ete.) " [] Petroleum (oil sheen) -~ [] Other; ~* -
OTHER "1 Excess Trash (paper/plastic bags) [] Dumping (bulk) [T Excessive Sedimentation
CONCERNS; | [] Needs Regular Maintenance [ Bank Erosion [¥] Other: MHKFJW\ I }‘{}‘:}\\%&

POTENTIAL RESTORATION CANDIDATE M Discharge investigation [ ] Stream daylighting [] Local stream repair/outfall stahilization
[no &’] Storm wafer retrofit [ Other:
7

If ves for daylighting:
\]Length of vegetative cover from outfall;

ft Type of existing vegelalion: Slope:

If yes for stormwater:

Is-stormwater currently controlled? Land Use description:

T1Yes[[INo []Notinvestigated Area available:
Heavy discharge with & distinct color and/or a :
QUIFALL strong smell Tghe amount of discharge is significant Small discharge flow mostly clear and odorless. Ifthe Qutfalt does not have dry weather
SEVERITY: compared to' tha amount of nommal fl%w in rgceivﬁn discharge has a color andfor cder, the amount of discharge: stairing: ore:y U
{eircle #) stree?m' discharge appears to be having a ; discharge is very smai compared (o the siream's base of caus?ng; any ergéion pprgbiems
'signiﬂcént impact downstream flow and any impact appears to be minor / localized. '
53 4 3 1
SKETCH/NOTES: . . A )
HC Oy Mluon, OVl ‘f@j

REPORTED TO AUTHORITIES: | {1 YES [ | NO




Storm Water Qutialls

oT

WATERSHED/SUBSHED: %k/x‘m ;v)f W

DATE: &"ﬂlﬁ_&ﬁ

QL Loy e
ASSESSED BY: ‘-JM ‘fﬁ ﬁiﬁjg‘:i

SURVEY REACH ID o& TIME:E‘} AM/PM PHOTO ID: (Camera-Pic #) #
SITE ID (Condition-#; OT-->. | LaT__° ' "LONG _ ° ' " LMK GPS: (Unit ID)
B@&K: TYPE: MATERIAL: SUAPE: []Single  DIMENSIONS: SUBMERGED:
LT [JRT ] Head m/ Conerete  [IMetal Circular [ Double = (I No
FLOW: Closed [ PvC/Plastic [IBrick [ Elliptical [] Triple Diameter: __'___u [] Partially
: pipe ther .
] None E/Trickle [ Other: [] Other: Fully
[} Moderate _DT ______________________________ N
rapezoid :
[] Substantial 1 Open [[] Concrete [] Earthen O Pari i Delpth. . -“1 o
] Other: chanrel 7] Other: ] Other: Width (Top).____ (in) ;
/ . Other: " (Bottom):_____(in) P
(éQN‘DITION: ODOR: [FINo | DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: foNone
None CGas None [None [] Brown [] Orange [] Green
[] Chip/Cracked ] Sewage C10ily [/] Normal [1 Other:
O Pecling Paint [IRancid/Sour S ]F;k'mi Line Ol Inhibitfl:d POOL QUALITY: o pool
[] Corrosien [1 Sutfide ain ' [] Excessive [ Good [JOdors {]Colors  [JOils
[] Other: L] Other: [Other: [] Other: [ Suds ] Algae [ ] Floatables
[] Other:
. UFOR T CoLoR: -E'{,C_lcar-f O] Brown - [ Grey . -] Yellow - [] Green- [1 Orangc |:! Red |:| Other
FLOWING. . | Tuksiorty: . | i None - [] Slight Cloudiness - - [] Cloudy T Opagque : SR
CONLY | FLoATABLES: | |3 None * [] Sewage (toilet paper, etc.) I:l Pgtroleum {oil sheen) : |:| Other: T
OTHER cess Trash {papet/plastic bags) ] Dumping (bulk) Excessive Sedimentation
CONCERNS: | T™ Needs Regular Maintenance [[] Bank Erosion I___I Other:

POTENTIAL RESTORATION CANDIDATE [ Discharge investigation [] Stream daylighting [] Local stream repair/outfall stabilization

Ono [7] Storm water retrofit [] Other:
If ves for daylighting:
Length of vegetative cover from outfall: i Type of existing vegetation: Stope: °

If ves for stormwater:
Is stormwater currently controlled?
[l Yes ] No [] Not investigated

Land Use description:
Area available:

OUTFALL Heavy discharge with a distinct coler and/for a . i
SEVERITY: strong smell. The amount of discharge s significant ;?;:L?'S:?]:;g:’ ng Emg?g?';éi?r t?\gda?]?gﬂris; Ifthe Outfall does not have dry weather
{circle #) a compared fo the amount of nomnal flow n recaiving: discharge is very small compared 1o the stream’s base discharge; staining; or appearance
cele T H 7 z N
2:51?%32;51%1;;%’? da;)“;:ssatrrse;c:nbe having 2 flow and any impact appears to be minor / logalized, | O C2STg 8N B0 problers.
5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: [ ] YES [ NO




Storm Water Outfalls
Sﬁ A - 1 s s
WATERSHED/SUBSHED: <331 ﬁ“&uﬁ% Datk: 2/ {2/ OB | Assussunpy: Gf fé%‘%
13 . ¥
SURVEY REACH ID: u T[ME. : AM/PM PHnoro 1D: (Camera-Pic #) g
SITE ID (Condition-4). 0’1*-&-%) LAT__ ° ' "LoNG__° ' " LMK____ | GPS:(UnitID)
: %&K: ' TYPE: W“ERML: SHAPE: [ Single DIMENSIONS: SUBMERGED:
LT [JRT [_] Head - j/ Concrete  [JMetal Circular ] Double o [(INe .
- léW' C]osed ] PVC/Plastic [1Brick [ Elliptical [] Triple Diameter; §5%3  (in DPartiaily
: ipe o )
None [ Trickle P [ Other: [ Other:
[ Moderate [t
. Trapezoid . {in)
EI Substantial ] Open [] Concrete [} Earthen S Pal';) bolic De.pth . .m
7] Other: channel [ Other: O ) Width (Top):____ (in)
/ Other: [ (Bottom) [ ]
CONDITION: ODOR: E’/No DEPOSITS/STAINS: . VEGGIE DENSITY: PIPE BENTHIC GROWTH: .’{\Tone
] None [ 1Gas [ X None I Brown [ ] Orange [] Green
[] Chip/Cracked [ Sewage L10ily [] Normal [ Other:
O Peelingl, Paint CIRancid/Sour S ]121‘.3“; Line O Inhibiu?d POOL QUALITY: [No pool
[ Corrosion ] Sulfide amn . L] Excessive [ Good [lOders [IColers  [10ils
] Other: ] Other: [_]Other: [] Other: [] Suds [] Algae [] Floatables
[ Other:
For . Scowor: B Clear [ _Erdwn [ Grey [0 Yellow. [] Grcen D Orangc B Rf:d D Other
“FLOWING .| TurBDIry: | []None.-[] Slight Cle_u_dmess wa ] Cloudy L1 Opaque - . 3
“ONLY | FrLoaTABLES: | [ None: [] Sewage {toilet paper, etc)) = [ Petraleum (oil sileen) I:I Other
OTHER O zxcess Trash (paper/plastic bags) ‘[ Dumping (bulk) [ Excessive Sedimentation
CONCERNS: eeds Regular Maintenance 4 gank Erosich [ Other:

POTENTIAL RESTORATION CANDIDATE [] Discharge investigation [} Stream daylighting El,focal stream repair/outfall stabilization
i 1 Storm water retrofi

I no [] Other:
If yes for daylighting: '

Length of vegetative cover from outfall:

If yes for stormwater:
Is stormwater currently controlled?
[1Yes[dNo [ Notinvestigated

ft  Type of existing vegetation:

Slope:

Land Use description:

Areca available:

OUTFALL Heavy discharge with a distinct color and/or a
SEVERITY: sirong smell, The amount of discharge is significant

] compared to the amount of normal flow in receiving
(circle #) stream; discharge appears te be having a
significant impact downstream,

Small discharge; flow mostly clear and odorless. [T the
discharge has a color andfor odor, the amount of
discharge is very small compared to the stream’s base
flow and any impact appears to be minor / localized.

Quttall does not have dry weather
discharge; staining; or appearance
of causing any erosion problems.

5

2

1

SKETCH/NOTES: g@g@ 5853 B fg) :\Zé’,gjg A

Lol aehg

@ink

REPORTED TO AUTHORITIES: [ YES [ NO




stomm Water

Crfalls

OT

DaTE: L/ v2./ O

n TED . o . [y
WATERSHED/SUBSHED: Uy lacyt uﬁ} ASSESSED BY: T3 H [{A5
SURVEY REACH ID: v TIME: AM/PM PROTO ID: (Camera-FPic #) 1
SITE ID {Condition-#): OT:HF(J_Z@ LAT__ ° ' "LONG__ ° ' " LMK GPS: (Unit ID)
BANK; TYPE: MATERIAL: SHapE: [ Single DIMENSIONS: "‘"§UBMERGED=
Clr ART [} Head [ Concrete iMeial -anculeu ] Double 9 . \ ‘ No
FLOWi ; i Closed ] PVC/Plastic DBmk {7 Elliptical [ Triple Diameter: 1.2 Y0} [7]'Partially

e pipe
] None . | /| Trickle [ Other [ Other ] [} Fuily 7
[] Moderate’ |:| _____________________________ TR TS
Trapezoid enth:
[] Substantial 1 Open [l Conerete 1 Earthen O Parzbolic Dc‘pth. -——m vormas
[] Other: channel [ Other: . Width (Top):____ (in) U
, [ Other: " (Bottom):_______ (in} ¥
_MG’(()NDITION: ODOR: No DE}’OSI TS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: J:ﬁi"%l?lone
[I.None [1Gas [iNone .‘_None []Brown [ Orange [] Green
[] Chip/Cracked ] Sewage (oily 1] Nermal [] Other:
N Pccling_ Paint [Rancid/Sour | [ ljlf_JW Line [l Il}hlbltﬁfd POOL QUALITY: . [.] No pool
7] Corrosion 1 Sulfide O amt. [ Excessive [ Good |:]Od0rs [:]Colors CJoils
[ Other: [ Other: LOther: [ Other: F1Suds ] Algae [] Floatables
[] Other:
L FoR 'ﬁ.:' | COLOR: " i Clear . [] Brown - [] Grey .: “[[] Yellow [:] Green  [] Orange 1:] Red I:I Othe:
- FLOWING | TURBIDITY: .- None . [] Slight Cloudiness - [] Cloudy - ] Opaque ==~
LONLY "] FLOATABLES: - None ~ [] Sewage (toilet paper, eic.)’ [ Petroleum {oil sheen) ="'~ I:I Other:
OTHER _ i:]fExcess Trash (paper/plastic bags) ] Dumping (bulk) [} Excessive Sedimentation
CONCERNS: ] Needs Regular Maintenance %] Bank Erosion [ Other:

POTENTIAL RESTORATION CANDIDATE [ Discharge investigation [_] Stream daylighting " Local stream repair/outfall stabilization

Mno ] Other: 4

[7] Storm water retrofit

Ifyes for daylighting:

Length of vegetative cover Irom outfall: ft  Type of existing vegetation: Slope:

If ves for stormwaier:

Is stormwater currently controlled?. Land Use description:

[0 Yes [ No [ Not investigated Area available:
QUTFALL Heavy discharge with a distinct color andfor a 3 " .
. N mall discharge; flow mostly clear and odoriass. If the

Sevewiry: | S snol oo dhame UG | g esa ke soraionvosmonial | (UL
(circle # stre;m' discharee aonears to be having a g discharge is very small compared to the stream’s base of causr?n ,an ergéi an prgbl ems

signiﬁcént imp;gct donnstream g flow and any impact appears to be minor / localized, g any p '

5 4.4 2 1

SKETCH/NOTES: £y SN ‘

REPORTED TO AUTHORITIES: [ | YES [ NO




oT

Storm Water Cutfzils

WATERSHED/SUBSHED: (\wﬁg‘ AN DaTE: 2/ |7 /(3 | ASSESSED BY: SH ! @%

SURVEY REACH ID N TIMEQ.:} AM/PM PHOTO ID: (Camera-Pic #) # -

SITE ED (Condition-#) OT-_8 'ﬁ\ LaT__° ' "LONG__ ° ' " LMK GPS: (Unit 1D)

BANK: TYPE: MATERIAL: Suapp:  [Single  DIMENSIONS: SUBMERGED:
IE .Ll [rr [ Head P [] Conercte  [HMetal ] Circular  [] Double - I___I No

FLOW: }Osed C1PVC/Plastic [IBrick [ Elliptical [] Triple ~ Diameter:i 2 (i) [Mpartjally

v PIpe . . ;

EdNone  [] Trickle [1 Othor: [ Other: - I:I Fully

[ Moderate X : - y [~ 7

[ ] Substantial ] Open [ Conerete [ ] Earthen = Trapczo.ld Depth: - :

[ other: channel [ Other: 0 Parabolic Width (Topy:_____ (in) NOT AEPEICABLE

[ Other: " (Bottom): (in)

CONDITION: ODOR“‘E] No DEPOSITS/STAINS VEGGIE DENSITY: PIPE BENTHIC GROWTH' i | Nene
|1 None OGas” ™ _PET -""None [0 Brown [J Orange [] Green

Chip/Cracked 1 Sewage O Normal [J oither:

] Peeling Paint CJRancid/Sour S il(‘m: Line ] I_lﬁl]bltﬁ“,d XPQOL QUALITY: [ No pool

[ Corrosion [ Sulfide ﬂm‘ [l Excessive [ Good [JOdors [Colors  [J0ils

[] Other: [ Other: [JOther: O Other: " suds [ Algae [ Floatables

[J Other:

: For COLOR N pleﬁr-- [1Brown " [ Grey - [ Yellow ~[] Green - [} Orange |:| Red |:| Other:

- FLOWING 3_ . TU‘RBID!TY.- - |Fd None - [ Slight Cloudiness - [ ] Cloudy [] Opaque " TR e

O ONLY 5 FLOATABLES: - 7 -[5] None [ ] Sewage (toilet paper, etc.) - -] Petroleum {oit shccn) I:i Other;

OTHER [T} Excess Trash (paper/plastic bags) 1 Dumping (buli{) [] Excessive Sedimentation

CONCERNS: | [] Needs Regular Maintenance ]:l Bank Erosion [] Other:

POTENTIAL RESTORATION CANDIDATE T Discharge investigation [] Siream daylighting [] Local stream repair/outfall stabilization
~Fno [ Storm water retrofit ] Other:

Ifves for daylighting:

Length of vegetative cover from outfall: ft  Type of existing vegetation: Slope:

If yes for stormwater:

Is stormwater currently controlled? Land Use description:

1 Yes [ No [] Not investigated Area available:
OUTFALL Heavy discharge with a disfinct color andfor a . .
SEVERITY: streng smell. The amount of discharge is significant (Sﬁ?f%?ls:ﬂg;g:,cf‘ljc;‘\:i an;g?ggl(;]j?)?rtiI;da?r[]jguﬂr?{S; Ifthe Outfall does not have dry weather
(circle ) ' compared to the amount of normal flow in receiving discharge is very small compared 'to the siream's basa discharge; staining; or appearance
cnrceg e i q i

sf[res.im, dls;:harge appears o be having a flow and any impact appears ‘o be minor / localized. of causing any erosion problems,

significant impact downstream. ' ~

. 5 4 3 2 1

SKETCH/NOTES:

REPORTED TO AUTHORITIES: [_] vES [} NO




L

tllity I

UT

DATE: 2~/ [Z /08

ASSESSED BY:

SHAS

WATERSHED/SUBSHED: Q Loyl
P

(J

SURVEY REACH ID TIME: AM/PM PHOTO D (Camera-Pic #) H
] .
STTE ID: (Condmon #_UT- Al irar__°_ "LONG__ ° ' " LMK: GPS: (Unit ID)
TYPE: MATERIAL: LOCATION: POTENTJIAL FISH BARRIER: PIPE DTMENSIONS:
[[] Leaking sewer [ Concrete [ Floodplain [ Yes p m"N Diameter —Z'Zﬂ
&Txposed pipe [CJCorrugated metal | [] Stream bank ) Length exposed: |7 fi
Exposed manhole | £ Smooth metal [] Above stream
1 Other: S PVe Stream hottom CONDITION: [ ] Joint failure ] Pipe corrosion/cracking
Tj Other- ] Other: [] Protective covering broken [ Manhelé cover absent
[] Other:
Il
T COLOR G Nonc O Clear [] Dark Brown [ Lt Brown [ Yellowish [] Greemsb El Other
EVIDENCE OF. . |.—
DISCHARGE: -~ | ODOR 1] None [] Sewage 1 0ily [T Sulfide . [] Chlorine * [ Other: L
S s pEposiTs | [J] None. [ Tampons/Toilet Paper [ Lime [ Surface oils [] Stains [ Othe1

POTENTIAL RESTGRATION CANDIDATE [ Structural repairs [_] Pipe testing [ Citizen hotlines [] Dry weather sampling
] Fish barrier removal Lgi Other: £@vér

[ no

If yes to fish barrier, Water Drop:

— (in)

UTILITY IMPACT

SEVERITY:
(Circle #)

Section of pipe undermined by erosicn and could
collapse in the near future; a pipe running across
the bed or susperded above the stream; a long
seclion along the edge of the stream where nearly
the entire side of the pipe is exposed; ora
manhgle stack that is located in the center of the
stream channet and there is evidence of stack
failure,

A moderaiely long section of pipe is
partially exposed but there is no
immediale threal that the pipe will ba
undermined and break in the
immediate future. The primary concern
Is that the pipe may be punctured by
large debris during a large storm event.

Small section of exposed pipe, stream bank near the
pipe is stable; the pipe is across the bottom of the
stream but only a small pertion of the top of the pips
exposed; the pipe is exposed bul ks reinforced with
concrete and it is not causing a blockage to upstream
fish movement; a manhole stack that is at the edge of
the stream and does not extend very far out into the
aefive siream channel,

Leaking= I:] 5

5

4 3

2] 1
— ‘

NOTES:

REPORTED TO LOCAL AUTHORITIES |:| Yes [ ] No




M1

WATERSHED/SUBSHED: & DATE: _¢ ASSESSED BY: L
SURVEY REACH ID: TIME AM/PM PHoOTO 1D: (Camera-Pic #) /#
SITE ID: (Conduion-#) MI-H{0% Lar_ ° ! "LONG___ ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [] Storm water retrofit

[ no

"] Discharge Prevention

[/ﬂ Stream restoration [ ] Riparian Management
El Other:

DESCRIBE: Lf kosn k. hos 10 p\{va Co Fo (»m“h:,al‘

[ h)m}rlﬂk.{_;} {"[(\m C.U\f\i) CUUL

‘ng e, s gt , i an.} Q
REPORTED TO LOCAL AUTHORITIES E:] Yes [ | No
WATERSHED/SUBSHED: DATE: 2./ 12, /5% ASSESSED BY: {3} fs’%&
SURVEY REACH [D: TIME AM/PM PHOTO ID: (Camera-Pic #) JH
SITE ID: (Condition-#) MI-_D (HCr ¥} LAT__° ' "LONG ___° ' " LMK: GPS: (Unit D)

POTENTIAL RESTORATION CANDIDATE I:] Storm water retrofit
[Jno

[1 Discharge Prevention

[] Stream restoration [ ] Riparian Management
[ Cther:

DESCRIBE:

» L ¢ s P
i el 15 us HC (o ek 15 BES

REPORTED TO LOCAL AUTHORITIES [ ] Yes {_ | No

WATERSHED/SUBSHED: DATE: & ASSESSED BY: 5 /A"
SurRvEY REACH ID: TIME PROTO ID: (Camera-Pic #) Ji:d
SITE ID: (Condiron-#y MI- (o (305 Lat__° ' "LONG ___° ' " LMK: GPS: (Unir ID)

POTENTIAL RESTORATION CANDIDATE [] Storm water retrofit

[_] Stream restoration [ ] Riparian Management

no [] Discharge Prevention [} Other:
DESCRIBE: ; ) ; dneam T s s L
1 kY #FU?_EK sf{}tf e, doveet 257 us b ,
: ' CJ*

REPORTED TO LOCAL AUTHORITIES [_] Yes [] No




Mizoelianeous MI

WATERSHED/SUBSHED: S?)um chesn DATE: 2/ tE. /C# | ASSESSEDBY: [ /<
SURVEY RLACH ID ! < TIME:___: AM/PM PHOTO ID: (Camerainc # #
ST ID: Condiciony MI= | | LaT  ° ' "LONG __ ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ | Storm water retrofit [ Stream restoration [ ] Riparian Management

dno . [ Discharge Prevention N Other: D&”E{\& wg‘i\;‘g

DESCRIBE: {7iiar vy o0 ;3@%&%%@} G ‘ﬂ“":}f““"”

REPORTED TO LOCAL AUTHORITIES D Yes I:l No

WATERSHED/SUBSHED: gumwhﬁm DATE: 4./ {7, /T8 | AsSESSED BY: SHIBS

SURVEY REACI—I ID: Gt @) TIME: ___: AM/PM PHOTO ID; (Camera-Pic #) 1

SITEID (Condztmn #j : Ml- (’5\ LAT ° ! " LONG @ ! " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ ] Storm water retrofit  [[] Stream restoration [ ] Riparian Management

o [] Discharge Prevention K] Other: @@M km [/)i op kjﬂq Cf”;’?‘fﬁ«;i Wh L
DESCRIBE: Q\;WW% ;\‘}ﬂ\%&d% i‘i\«i M\aﬁ*}” e i }‘”’s [ s

%ﬁw

REPORTED TO LOCAL AUTHORITIES [ Yes [ | No

WATERSHED/SUBSHED: (s ph (U Date: 2./ 12, /0P | Assesseney: S{] /A8
U g er

SURVEY REACH ID: N TIME: AM/PM PHOTO ID: (Camera-Pic #) #

SITE 1D: (Condition= . MI=_5 K¥Q4[ Lar__° "LONG __ ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ Storm water reirefit [ Stream restoration [} Riparian Management
[dno Ol Discharge Prevention |:| Other:

DESCRIBE: h\% ‘fbﬁjj g&

REPORTED TO LOCAL AUTHORITIES [ ] Yes [ No




MI

WATERSHED/SUBSHED: ¢ ‘x ;;s,;\j DATE: _ . -,/ /CA?* ASSESSED BY: .7

13 E
SURVEY REACH [D: . TIME:___:___ AM/PM PHOTO ID: (Camera-Pic #) 4
SITE ID: (Condition-#) MI-_J{HCrG) LAT___° ' "LONG___ ° ' " LMK: GPS: (Unit D)

POTENTIAL RESTORATION CANDIDATE [] Storm water retrofit  [] Stream restoration [] Riparian Management
[T no [ Discharge Prevention [] Other:

DESCRIBE: 3 4l

"

REPORTED TO LOCAL AUTHORITIES [ | Yes ] No

WATERSUED/SUBSIHIED: DATE: ___/ i ASSESSED BY:
SURVEY REACH ID: TIME: ___: AM/PM PHOTO ID: (Camera-Pic #) /#
SITE 1D (Condition-#) MI-{ 7} LAT __° ' "LONG __° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [} Storm water retrofit  [] Stream restoration [ ] Riparian Management
o [ Ivischarge Prevention [_§ Other:

DESCRIBE: .

REPORTED TO LOCAL AUTHORITIES [_] Yes [} No

WATERSHED/SUBSHED: buma! DATE: £ /'L /CB | ASSESSED BY: SHIAS

g -
SURVEY REACH ID: & TIME: : AM/PM PUHOTO ID: (Camera-FPic #) H

SITE ID: (Condition-#) MI-H %MQ) LAT__° ' "LONG ___ ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ Storm water retrofit  [] Stream restoration {_] Riparian Management

[]no [[] Discharge Prevention 7] Other:
: . 4 Lo 8 o
DESCRIBE:  Hooaey, & 7 beddl e heldih <
L/

REPORTED TO LOCAL AUTHORITIES ] Yes [ | No




M1

=
WATERSHED/SUBSHED:  ™\Luwin heppu

DATE: & / 1L 108

ASSESSED BY: & 1 /445

8
SURVEY REACH 1D: . = TiME;_ AM/PM Puoto ID: (Camera-Pic #) #
SITE ID: (Condition-#) M- [O{ue-7| LaT___° ' "LONG___° ! " LMK GPS: (Unit [D)

POTENTIAL RESTORATION CANDIDATE { ] Storm water retrofit

DI’IO

[] Discharge Prevention [] Other:

] Stream restoration [_] Riparian Management

: { i . boe RS ;| o |od
DESCRIBE: "2, ‘{’D\QQ Lx!?,i}'dﬂl’;l/\‘:?."J sl ED-Con howloleny Folotling

bed

REPORTED TO LOCAL AUTHORITIES [ Yes [1 No

WATERSHED/SUBSHED: S,y drgn, Date: L/ 12 /O | AssESSED BY: W (AL

[
SURVEY REacH ID: M o TIME:___ . AM/PM PHOTO ID: (Camera-Pic #) /#
SITE [D: (Condition-#) MI- 1} (405 hLATMC’ ! "LONG __ ° ! " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ ] Storm water retrofit

(o

[] Stream restoration [] Riparian Management

[] Discharge Prevention [ Other:

Lo LB b
DEsCRIBE: 7/ fo i) weodedt, ek e PR

REPORTED TG LOCAL AUTHORITIES [ | Yes [ | No

DATE: é-

1z 1 0%

AsSESSED BY: SH[AS

WATERSHED/SUBSHED: CS LR
| oy

SURVEY REACH ID:

TIME: : AM/PM

PHOTO ID: (Camera-Pic #) #

LAT ° !

SITE ID: (Condition#)  MI-1Z. {11}

" LONG [+] ' "

LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ Storm water retrofit
[ no

[] Stream restoration  [_] Riparian Management

[] Discharge Prevention [] Other:

3 e £ e -

Sendl \m(}
i

REPORTED TO LOCAL AUTHORITIES El Yes [.] No




MI

Miscslizreous
WATERSHED/SUBSHED: &y, oo ) Dave: 2./ 12 /O | AssessEDBY: Ty f{—ﬁ’i
:
SURVEY REACH ID: Ut = TimE: : AM/PM PHOTO ID: (Camera-Pic #) /#
SITE ID: (Condition-#) MI-IA(W2) LaT__° ' "LONG ___° ' " LMK: GFS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE [ ] Storm water refrofie ] Stream restoration [ Riparian Management
Cno [ Discharge Prevention [ Other:

DESCRIBE: -~ S0 e Seppe 1000 wihuwre, Dmg SC1Z steepm L2 ?"’efz\i?ij hadel fm?g [ ooy
v

*

REPORTED TO LOCAL AUTHORITIES [ ] Yes [} No

WATERSHED/SUBSHED: DATE: / I ASSESSED BY:
SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #) #
SITE ID: (Condition-#)  MI- LAT __° ' "ELONG_ ° . ! " LMK: GPS: (Unit ID}

POTENTIAL RESTORATION CANDIDATE [ ] Storm water retrofit  [] Stream restoration [ Riparian Management

Ono 1 Discharge Prevention [_] Other:
DESCRIBE: ' .
REPORTED TO LOCAL AUTHORITIES i:] Yes [ No
WATERSHED/SUBSHED: DATE: / f ASSESSED BY:
SURVEY REACH ID: TIME: : AM/PM PHOTO [D: (Camera-Pic #) #
SITE ID: (Condition-#) M- LAT___° ' "LONG __ ° ' " LMK: GPS: (Unit D)

POTENTIAL RESTORATION CANDIDATE I_ Storm water retrofit  [] Stream restoration [] Riparian Management
(o [] Discharge Prevention [ ] Other:

DESCRIBE:

REPORTED TO LOCAL AUTHORITIES [_] Yes [] No




1B

frpacted Buffer

pate: 2t 12 /08 | Assessep By: ,};Hf(;{;

WATERSHED/SUBSHED: {:“Mm {}f’ iU

SURVEY REACH: TIME: .  AM/PM | PHOTOID: (Camera-Pic #) #
SiTE ID; (Cgf'gd;tfgn #) SrdRT  LAT  ° ! " LONG o ' " LMK GPS: (Unit ID)
IB- g ENp  Lat__ ° ' " LONG ° ' " LMK
| IMPACTED BANK: REASON INADEQUATE: m Lack of vegetation Too narrow [_] Widespread invasive plants
g LT [JRT [ Both ] Recently planted l%]Other' : i'\,’\ho‘"’q\i\“\\?&“\;‘”i
LAND USE: Privatg Institutional Golf Course  Park Other Public .
(Facing downstream) 1L.'T Bank ™ ] L] O L ‘\%{t ',xfi}'v“’k!
RT Bank - EJ O O O T (e,
DOMINANT Paved Bare ground  Turf/lawn Tall grass Shrub/scrub Trees ~ Other
LAND COVER: LT Bank [ O 0 "% (] L O:
RTBank [ O ] o ..A ] 0
INVASIVE PLANTS: [ None []Rare [ Partial coverage . J“ﬁ@xtensive Bbveragc 1 unknown

[] Full [ Yes [ Unknown

WETLANDS PRESENT_Z:EI\NO

STREAM SUADE PROVIDED? [ ] None

Ty
;121 Partial
e '\“_

POTENTIAL RESTORATION CANDIDATE .,_fActive reforestation []Greenway design [ ] Natural regeneration ;ﬁﬂilnvasives removal

O no ] Other:

RESTORABLE AREA Impacted area on publicland | [mpacted area on efther Impacted area on private
LT RT REFORESTATION where the riparian area does | public or private land thatis | land wherg road; building

; BATIK POTENTIAL: not appear to be used ferany | presently used for a specific | encroachment or other
Length (fty: ?._l (Cirele ) b specific purpose; plenty of purpose; available area for feature significantly limits
ircle i i lanting adequate available area for plantin
. area avallg\bie for planting planting adeq planting
Width (o ¥ B <
(& {5 4 3 2 1
POTENTIAL CONFLICTS WITH REFORESTATION ] Widespreat}fﬁ’vasive plants [] Potential contamination [} Lack of sun

] Poorfunsafe access to site [] Existing impervious cover [ Severe animal impacts (deer, beaver)

Other: ;j{@#

NOTES:




1B

Impacted Bufer

WATERSHED/SUBSHED: {3l fudb el DATE: 2o/ {7 %\ ASSESSED BY: SR f/4C

[ = 1
SURVEY REACH: N 0 TIME: : AM/EM | PHOTOQ ID: (Camera-Pic #) H .
SIT_E 1D: (Condifion-#) | START  LAT &) ' " LoNG o 1 LMK GPS: (Unit 1D)
IB- 2—-* END  LAT ° ! " LONG ° ! " LMK

IMPACTED BANK: REASON INADEQUATE: sz Lack of vegetation [] Too narrow JE( Widespread invasive plants

OLT RT [] Both [l Recently planted [ Other:

LAND USE: Private  Institutional Golf Course  Park Other Public

(Facing downstream) LT Bank D O E‘ O : m}}@faj C‘)W ' ‘;wiw’ana
RTBank  [X O O O Ol ik, bie overpeng]

DOMINANT Paved Bare ground  Turf/lawn Tall grass  Shrub/scrub Trees Other

LAND COVER:  LTBank [J O 1 O Ll:
RTBank  [] O Ol Xl O Cl:

INVASIVE PLANTS: [ ] None [] rRare ] Partial cave{:age |¥’ Extensive coverage [ ] unknown

STREAM SHADE PROVIDED? [ ] None [ Full WETLANDS PRESENT?E No [ Yes [] Unknown

g’ Partial

POTENTIAL RESTORATION CANDIDATE [ JActive reforestation JGreenway design [} Natural regeneration Invasives removal

L T ¥ Fd
L no ]Xl Other: p/ﬁﬂf M/ g, SEegies o (/ug?-e' i GAGE
(] L

RESTORABLE AREA Impacted area on pubficland | Impacted area on elther Impacted area on private

LT Bal RT REFORESTATION where the riparian area does public or private land thatfs | land where road; building
- BA?IK ¢ P 0'1“.ENTIAL' not appear to be used forany | presently used for aspecific | encroachment or other
Length (ft): S lo ) : specific purpose; plenty of purpese; available area for © | feature significantly fimits

g " Ci O ’ (Circle #) area availabla for planting planting adequate available area for planting
Width {{t): L
) i 5 /4) 3 2 1

POTENTIAL CONFLICTS WITH REFORESTATION

[ Poor/unsafe aceess to site  [_] Existing impervious cover [ | Severe animal impacts (deer, beaver)

[] Widespread invasive plants

[7] Potential contamination [ ] Lack of sun

NOTES:

0 Other: {44,/ [1+2.




Channe! Modification

CM

| DATE: _Z /

JIL 108

WATERSHED/SUBSHED: %uw‘ il
¥

J

SURYVEY REACH T f..;\,ja o TIME: AM/PM | PHOTO ID: (Camera-Pic #)
SITE lD (Condrtron ) | START LAT e Long___ ° ' " LMK GPS: (Unit ID)
CM-_ A Lar__ o Long  ° ' " LMK
TYPE: m Channelization [ | Bank armoring [] concrete channel [ ] Flooedplain encroachment 1] Other:
MATERIAL: Does channel have perennial flow? h‘/&afi B Yes [[1No | DIMENSIONS: ’
' i o Height : ft
L1 Conerete [ Gabion | 15 here evidence of sediment deposition? ] Yes [ No | o2 = (f
[ 1 Rip Rap Earthen e Bottom Width “ (ft)
] Metal Is vegetation growing in channel? [ Yes :[XLNO Top Width: <, (1)
]

] Other: Is channel connected to floodplain? [T Yes ;ﬂNo Length: “i A {f
gASglFlf‘%W CHANNEL (i) ADJACENT STREAM CORRIDOR )

epth of flow ) i e 2

P ot : _ Available width LT _fr82 @ rT ) @®
0 . .

Defined low flow channel? [] Yes A\ No Utilities Present? Fill in floodplain?
% of channel bottom £33 % /ﬁ Yes ‘@ No OYes [1No
POTENTIAL RESTORATION CANDIDATE [ Structural repair  [7] Base flow channel creation [] Natural channel design [ Can't tell

A

o Samen ey HEG pr"oga@ri”j

Ono ] De-channelization [ Fish barrier removal [] Bicengineering
_ A long secticn of concrete stream (>5C0') \ . An garthen channel less than 100 ft with good watar

HANNEL
¢ A Ng channe! where water is very shallow {<1" ﬁem;i?gatﬁjl?ﬁﬁggén>a‘iog )n‘ath:;tr:? ?1?2::“532%2? and depth, & natural sediment bottom, and size and
1ZATION deep) with no natural sediments present in Veg etategd hars mav have formed in channel ' shape similar to the unchanndized stream reaches
SEVERITY: | the channel. ¢ 4 ' above and below impacted aped),
(Cirele #) g i 3 5 710
NOTES: Pt




TR

Trash and Debris

WATERSHED/SUBSHED: %&M{}‘f g duh,

pate: L/ 1L /00 | Assessep BY: <H f@@
CEa

SURVEY REACH ID: %\\i 3 . %MF : AM/PM | PHOTO ID: (Camera-Pic #) #
SITE ID: (Cond:t:on B TR % LAT e ' " LONG o ' " LMK GPS: (Unit ID)
TYPE: ATERIAL: ) SOURCE: LOCATION: LAND OWNERSHIP:
[ Industrial Plastic Paper [ Metal ‘@ Unknown Stream @il’u_blic ] Unknown
Commercial Tires [] Construction  [] Medical | [ Flooding % Riparian Arca Private
{| Residential 1 Appliances [] Yard Waste E Illegal dump (] Lt bank AMOUNT (# Pickup iruck
[] Automotive [ Other: ' [] Local cutfall E Rt bank loads): «i

POTENTIAL RESTORATION CANDIDATE ]&] Stream cleanup [] Stream adopt]on segment [ Removal/prevention of dumping

[ no [ Other:
If'yes for trash or EQUIPMENT NEEDED : [ Heavy equipme_/nf/ ﬁl Trash bags [_] Unknown /%UMPSTER WITHIN 100 F1:
debris removal WHO CANDO IT; & Volunteers L___I Local Gov [] Hazmat Team [ ] Other < Yes [INo []Unknown
! A largs amount of trash, or bulk items, in a small area )
CLEAN-UP A small arpounl of trash (ie, less with casy access. Trash may have been dumpad over A large amount of tr.ash or c.ie.brls scattered over a large
than two pickup truck loads) located . . . ; area, where access is very difficult. Or presence of drums
POTENTIAL: inside a park wﬂﬁ’éﬁ*’ﬁﬁj cCess 3 long period of time but it couid be cleaned up in & or indications of hazardous materials
(Circle #) P { few days, possibly with a small backhoe.
N, 5 4 3 2 1
NOTES: Ty

REPORTED TO AUTHORITIES [[] YES [INO




Trash and Debris

TR

WATERSHED/SUBSHED: %

DaTE: 7/ 17 1 OB

L

£ f o ey
‘ ASSESSED BY: 541 f226

vty vt

. = £
SURVEY REACH ID: =} ~TIME: : AM/PM | PHOTO ID: (Camera-Pic # /8
SITEID: (Condition-#) TR- 2 |LAT__°__ ' "Lona__ ° '™ LMK GPS: (Unit ID)
TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP;
[ Ipdusteial Plastic : B/Papcr [ Metal [} Unknown [ fiream Ol public  [] Unknown
domm ercial ] rives [] Construction [ ] Medical | [] Flooding Iﬂ’éiparian Arca Private
[ ] Residential ] Appliances [1Yard Waste 1legal dump []at bank AMOUNT (# Pickup truck
O Automotive [ ] Other: [ Local outfall @)T‘{t bank loads): Qy

POTENTIAL RESTORATION CANDIDATE E/Stream cleanup [] Stream adoption segment @/Removal/prcvention of dumping

{Mro

] Other: p

Ifyes for irash or

EQuiPMENT NEEDED : [ | Heavy cquipmepx Eth'ash bags [ ] Unknown

DUMPSTER WITHIN 100 FT:

debris removal WLO CAN DO [T E’{Vo]unteers Iﬂ Local Gov [ Hazmat Team [ ] Other Yes [INo []Unknown
CLEAN-UP A small amount of trash (i.e., less ii:ﬁrg:san;ggng EF?:QH cr]r:abu;isgnl;:é:] daursnm:g 2:;? A large amount of trash or debris scattered over a large

e : than two pickup truck loads} located ya . ay ped o area, where acoess is very difficult. Or presence of drums
POTENTIAL: inside a park with easy access a hong perlod of time but i could be cleaned up in a or indications of hazardous materials
(Circle #) few days, possibly with a small backhos.

5 4 3 2 1

TES: o y v P, .\ b e [ AR T

NOTES:  Uer W2 O biress S ot the w X o LOP | rouay, wres, vope, phwiic el

REPORTED TO AUTHORITIES [ ] YES [ NO




Trash and Debris

TR

WATERSHED/SUBSHED: Ol b o As Date: 2/ 47/ 0F I ASSESSED BY: 511 /A8
--------- N 1 [;
SURVEY REACH ID: "™ ;}\‘ PME:__ . AWPM | PHOTOID: (Camera-Pic 1) #
SITED: (Condition#) TR-_2> (10} LAT__° ' "LONG __° ' " LMK GPS: (Unit 1D)
TyPE: %ATERIAL: . SOURCE: LOCATION: l@wn OWNERSHIP:
[] Industrial Plastic ‘ @ Paper “f Metal ] Unknown [ Stream Pu-blic ] Unknown
[] Commercial Tires [ Construction - [] Medical | [] Flooding Riparian Area L1 Private
1 Residential @ Appliances [] Yard Waste- B Tllegal dump m/Lt bank AMOUNT (# Pickup truck
‘\/ .
Automotive [ O{hel; [ Local outfall @/{{t e foads): %

POTENTIAL RESTORATION CANDIDATFE @’Stream cleanup [] Stream adoption segment [_] Removal/prevention of dumping

[]ne

[M] Other:

If yes for trash or
debris vemoval

EQUIPMENT NEEDED : [ ] Hgavy equipment [Atash bags [] Unknown

WHO CAN DO IT?

g\’/olungeers ] Local Gov [] Hazmat Team [ ] Other

L]

DUMPSTER WITHIN 100 FT:

Yes [INo [} Unknown

A large amount of trash, or bulk ilems, in a small area

AN R | ) sy | ¥ih o2y aczss Trsh may v bon sumpod ver | 2, 250 P00 L il G720 e
POTENTIAL: inside a park with easy access a long period of fme but it could be-lganed up in & ar inaications of hazardous materials
Circle it P i few days, possibly with a small batkhdas:
(Circle #) 4
5 4 {3 v} 2 1
NoTES: © "

A R

%ﬁs e e Eim :
4
t

op fo PP,

REPORTED TO AUTHORITIES [ YES [ NO




Trash and Debris

TR

DatE: 2/ 1L 108

‘ ASSESSED BY: 5 N /(%k\

WATERSHED/SUBSHED: bg AL

SURVEY REACH ID: IME: : AM/PM | PHOTO ID: (Camera-Pic #) #
SITE ID: (Condition-#) TR~ lj Y paT_° ' "LONG __ ° ' "OLMK GPS: (Unit ID)
TYPE: MATERIAL: .SOURCE: LOCATION: AND OWNERSIIP:
[ Industrial [ Plastic [ Paper [] Metal [] Unknown Stream Public [] Unknown
[ Commercial [] Tires [ Construction  [] Medical Flooding [ Riparian Arca Private
] Residential [] Appliances [] Yard Waste [] lllegal dump ] Lt bank AMOUNT (# Pickup truck
) . 3 e - loads): r
[ Autometive w Other: !g jgbg !ME by [l Local outfall [ Rt bank j“‘ Em

L ~J . . . .
POTENTIAL RESTORATION CANDIDATE !N Stream cleanup [ Stream adoption segment [] Removal/prevention of dumping

Jno [ Other:
If ves for trash or EQUIPMENT NEEDED ; - ELHeavy equipment [ ] Frash bags mUnMOM DUMPSTER WITHIN 100 FT:
debris removal WHO CAN DO IT: ) Q Volunteers E\Local Gov [] Hazmat Team [] Other [ YC:{E No  []Unknown

A large amount of trash, or bulk items, in a small area

CLEANE | 0, 5t |y e, o dpes | 0% S 0 o
POTENTIAL: inside a park with easy acoess a kong periad of time but it could be cleaned ug in a or inaications of hazardous materiéls
(Circle #) 4 few days, possibly with a smali bagkhoe.
5 {3 2 1
NoOTES: i

i)

4
ﬁ(@%ﬁ Aernct,

f‘i‘s%@«?f hiiﬁié e:isz’;é“ﬂf“s@ WA Qm

REPORTED TO AUTHORITIES [ ] YES [ NO




Siream Cro

asing

SC

WATERSHED/SUBSHED: Smmrm;\n,{ /f)ﬂ’?'c{fﬂz-m

]

DATE: 2.

IRTAEy

SURVEY REACH ID:

S

CEF TIME:

AM/PM

PHOTO ID: (Camera-Pic #)

| ASSESSED BY: S'ﬂ]/ﬁ‘%

#

LMK

| GPS (Unr )

SI1TE ID: (Condition-#y SC- | - ] Lar 3] ° /2 ' .5 f{ " LONG /6 ° 52 ' T

TYPL: m Road Crossing L] Railroad Crossing [ ] Manmade Dam  [] Beaver Dam [ Geological Formation [[] Other:

For RoAp/
RAILROAD

CROSSINGS .

ONLY

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (if variable, sketch)
L] Arch [ IBottomless ,E\%ingle /E\Concrcte E’Flow-ahgncd Barrel diameter: i i ()
\% 23’;]11&1‘ £l Elliptical % T?U})Ic [ Metal D NOt flow-atigned Height: . (f)
rpic ] Other: ] Do not know

] Other: [ Other: n :
CONDITION: (Evidence of..) CULVERT sLopE: | Culvert lengfh: A-i (ft)
CCracking/chipping/corrosion ] Downstream scour hole I———I ,F lét - Width: (ft)
[A Sediment deposition {1 Failing embankment Shgll“ (2 50 ) s

[ Other (describe): [1 Obvious (>5°) Roadway c]cvatiom_ﬁ:L(ﬂ)

POTENTIAL RESTORATION CANDIDATE  [] Fish barrier removal [] Culvert &epalrh eplacement [ ] Upstream storage retrofit

Ouno

"1 Local stream repair

Iﬁ\()ther

IS SC ACTING AS GRADE CONTROL

O No ﬁch
<

[ Unknown

‘1 o
ﬁ! “-%c {Vﬂ B4, ‘?\r a&l“? ’ﬂ

f,s

i

£
3
i

i

St

EXTENT OF PHYSICAL BLOCKAGE:

BLOCKAGE SEVERITY: (ctrcle #)

L] Total DPartial A struct h d A total fish blocka At barri h
_ T structure such as a dam or otal fish blockage on a emporary barrier such as a
[ Temporary [ Unknown road cuivert on a 3rd order or tributary that would isolate a | beaver dam or a blockage at
If yes for greater stream blocking the significant reach of stream, the very head of a sfream with
fish barrier CAUSE: . . upstream movement of or parlial blockage that may | very litfle viable fish habitat
Drop teo high ~ Water Drop: (in) | anadromous fish; no fish interiere with the migration of | above it; ratural barriers such
Flow too shallow Water Depth: (in) | passage device present, anadromous f|sh\ as waterfalls,
. N
[ Other: 5 4 3/ 2 I
NOTES/SKETCH:

1

— b

i
AN e
A

RS
g
2

5; so\ @v\ht f;f”u Yo JE(EV’E

sprrt

REPORTED TO AUTHORITIES ] YES [ | No




SC

Stream Crossing

WATERSHED/SUBSHED; ¥y DatE: 2/ 7 /0 | AssessEp BY: O HAY
SURVEY REACHTD: "3 Prime: AM/PM PHOTO ID: (Camera-Pic #) # %@gﬁ%
SITE ID: (Condition-#) SC-__ 2 ‘ LaT __ .° ' " LONG__° ! " LMK _ | GPS (Unit 1) .

TYPE:E Road Crossing [] Railroad Crossing [ ] Manmade Dam [ Beaver Dam [] Geological Formation [_] Other:

SHAPE: | # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (if variable, skerch)
[] Arch HBO&OW]&SS Single Concrete . [] Flow-aligned Barrel diameter: LBy (fi)
Box Elliptical Double ‘Metal Not flow-aligned Heieht:
FoRr RoAD/ %Circular 1 Triple [ Other: %Do . eightt: ()
: ot know
RAILROAD Other: [ Other: - £ Streqinls e -giig.»
gROSS’NGS CONDITION: (Evidence of...) CULVERT sLopk: | Culvertlength: (0
INLY 1 idth:
[ Cracking/chipping/corrosion  [] Downstream scour hole Dﬁﬂ‘lﬂ Y <0 width: (1)
] Sediment deposition [ Failing embankment Shgl_lt @ - i )
Other (describe): ”}}%\}b}‘ Md{t [ Obvious (>5°) Roadway elevation: (m

POTENTIAL RES'l‘OkATION CANDIDATE JXj Fish barrier removal [] Culvert repair/replacement [_{ Upstream storage retrofit

[ ne [ Local stream repair [ ] Other:
IS SC ACTING AS GRADE CONTROL No m\Yes [] Unknown ‘
rA™ .
EXTENT OF PHYSICAL BLOCKAGE:. BLOCKAGE SEVERITY: (circle #)
Total L] Partal A struct h d A total fish block Al barri h
T . struciure suich as a dam or ofal fish blockage on a emporary barrier such as a
[ Temporary [ Unknown road culvert on a 3rd order or tributary that would isolate 2 | beaver dam or a blockage at
If yes for greater sfream blocking the significant reach of stream, the very head of a stream with
fish barrier  CAUSE: . _ upstream movement of or partial blockage that may | very litle viabe fish habiat
Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of | above it; natural barriars such
Flow too shallow Water Depth: (in) passage device present, anadromous fish. as waferfalls.
[] Other: 3 4 ( 3 h 5 1
NOTES/SKETCH: ~—

~crosses LPP
~Cleaimn ‘“’”E’*’

REPORTED TO AUTHORITIES [ | YES [ NoO




SC

WATERSHED/SUBSHED: Oy (, w3y (vid
¢ 3

DATE: 2 / 32 /U

| ASSESSED BY; 5y

=y

SURVEY REACH [D: A

&
|

‘FT[ME: : AM/PM

PHOTO ID: {Camera-Pic #)

"

SITE ID; (Condition-#) SC- ?5 |LAT ° !

" LONG °

t

" LMK

| GPS (Wit 1)

%
TYPE: IKj Road Crossing [] Railroad Crossing [ ] Manmade Dam [] Beaver Dam [] Geological Formation [] Other:
T

SHAPE: # BARRELS: MATERIAL: ALIGNMENT;
[] Arch [IBottomless Single Conerete Flow-aligned
FOR ROAD/ [ 29’( [ L1 Elliptical i Double “ ] Metat ] Not flow-aligned
OR KOAD | Clrcular Triple Other: D t kn
RaiLroap | [ Other: [ Other: L1 Other. L1 Do not know
CROSSINGS | CONDITION: (Evidence of ) CULVERT SLOPE:
ONLY ‘ L . Flat
{_JCracking/chipping/carrosion  [] Downstream scour hole i o 0
[} Sediment deposition [] Failing embankment L Shgl.ﬁ @ "i )
[ Other (describe): [] Obvious (>5°)

Culvert length:

Roadway elevation:

DIMENSIONS: (if variable, skeich)
Barrel diameter:

P ()

Height: (ft)
_5M (®)

Width: {ft)
—{f)

POTENTIAL RESTORATION CANDIDATE

Do

[ Fish barrier removal [_] Culvert repair/replacement [ ] Upstream storage retrofit

[] Local stream repair

1 Other:

/
IS SC ACTING AS GRADE CONTROL

CINeo

Yes

[] Unknown

EXTENT OF PHYSICAL BLOCKAGE:

BLOCKAGE SEVERITY: (circle #)

DTOta] I:]Partial A struct h d A total fish block At barri n
) structure such as a dam or otal fish blockage on a emporary barrler such as a
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table F-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Opportunities

. Drainage Area | Target Water Planning Level Design
Location Existing Conditions Description of Retrofit Opportunity TypePof Trea(tjment Drakr;i?gs,)wea Imperviousness | Quality Volume gf(f?é and Construction Cost
ropose (%) (cubic ft) Estimate (2007 dollars)
LK-RO1 Two outfalls discharge to an open space between Use berms and excavated depressions to reconnect stream with the WoodReed :X::;?Ri s and
(Watermark Place Condos / |Wilde Lake Dam and Little Patuxent Parkway. Flows|floodplain, providing water quality treatment in a forested floodplain Stormwag[er Convevance 8.70 61% 18,920 76 $180,300
Wilde Lake Park) are conveyed in downcut channel. wetland. (RSC) Y
LK-R02 Storm drains from Hyla Brook Rd and W Running | Daylight pipes near toe of roadway embankment and create forested Wooded Wetlands and
(Wilde Lake Park Brook Road pass under open field and discharge wetland on eastern half of open field. Also, plant trees as a stream RSC 21.40 31% 25,630 78 $226,000
Downstream of Dam) directly to stream. buffer.
LK-R03
(Intersection of Governor Storm drains pass large landscaped island at Use flow splitter to divert some flows from pipes to landscaped . 0
Warfield Parkway and Little intersection. island. Create bioretention cells that tie back to existing yard inlet. Bioswales 040 2% 390 48 $25,000
Patuxent Parkway)
LK-R04 West side of parking lot drains to single storm drain . . .
(One Mall North on Little inlet that is upstream of an unutilized swale and Partially block inlet to d_lvert some f'OW.S to the swale. Use swale Bioswales 1.50 71% 3,790 41 $107,800
. and depression as bioretention/dry swale.
Patuxent Parkway) depression.
LK-RO5 Storm drain conveying flows from Vantage Point |Daylight pipe just downstream of the townhomes and create forested Wooded Wetlands and
. Road and associated development discharges directly |  wetland in the space between the sewer lines. Use the adjacent 12.20 46% 20,350 71 $188,500
(Water's Edge Townhomes) . - RSC
to Lake Kittamaqundi. forested wetland as a model.
LK-R06 . . . . -
(Townhomes on Vantage Existing dry pond has no inflowing pipes. Use flow sp:)ltter o d:;/erli some ﬂOWS. fr_omé)lpe pa:jallel to Little EX'StmgB St_ormwater 3.60 39% 5,210 53 $69,000
Point) atuxent Parkway into existing dry pond. asins
Outfall conveying flows from hotel, adjacent parking
lot, and commercial areas discharges to channel .
LK-RO7 behind the Sheraton. The channel cuts through an Use berms and excavated depressions to spread create a forested | Wooded Wetlands and 8.50 58% 17.550 81 $166,400
(Sheraton Hotel) . - wetland. RSC
open space with trees and grass before crossing the
recreational path and entering Lake Kittamaqundi
i Outfall conveying flows from hotel parking lot and . . .
LK-R08 adjacent commercial areas discharges to top of steep Use permea_ble pavement or unde_rground sand fllters to provide Sand Filters and 3.40 82%% 9.860 46 $748,700
(Sheraton Hotel) streambank water quality treatment and partial channel protection control. Permeable Pavement
LK-R09 . . . . o .
. Outfall conveying flows from parking lot and Either divert flows to pond described in LK-R10 or remove portion
(Parking Lot between ial disch - . .
Chamber of Commerce and commercial areas discharges to top of steep (_)f parkln_g lot to create bloretentl_on or created wetland. Use (_jr_op Bioretention 470 53% 8.850 56 $584 400
. streambank, causing pipe sections to separate and inlet to discharge flows at elevation closer to stream and stabilize ’ '
Sheraton Hotel on Little
large scour hole and eroded channel. eroded area.
Patuxent Parkway)
(Chamble_rlf)_fRCl:(())mmerce Existing pond lacks direct inflow and may or may not Excavate to create depression to discharge 36" pipe to surface, Existing Stormwater
. S . gp : y y Possibly divert flows from adjacent parking lot described in LK- g St 6.90 57% 14,030 66 $193,700
Office Building on Little have been designed for stormwater management. RO9 Basins
Patuxent Parkway) '
LK-R11
(Chamber_ of Comme_rce Small portlt_)n of Chamber of Commerce parking lot | Create bioretention cells to slow anq treat runoff between curb cut Bioretention 0.60 53% 1190 16 $33.900
Office Building on Little drains to eroded swale via curb cut. and tree line.
Patuxent Parkway)
Outfall conveying flows from parking deck, adjacent Make minor modifications to the extended detention pond to
LK-R12 parking lot, and commercial areas discharges to open increase the length of its flowpath and enhance water quality Existing Stormwater
(10-70 Columbia Corp channel/ existing stormwater facility. The vegetated | treatment. Convert existing landscaped islands into biofiltration gasins 6.70 58% 13,750 78 $190,100
Center) channel cuts through an open space with trees and practices that will filter stormwater runoff. Add additional

grass before passing under Governor Warfield P

landscaping.
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds Columbia Town Center

Table F-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Opportunities

. Drainage Area | Target Water Planning Level Design
Location Existing Conditions Description of Retrofit Opportunity Typepof Trea(tjment Dral(r;i\?:;)wea Imperviousness | Quality Volume g:g?; and Construction Cost
ropose (%) (cubic ft) Estimate (2007 dollars)
The east parking structure of the mall appears to drain . . . -
LK-R13 to the storm sewer system with no stormwater Install cisterns or undergrou_nd storage collection devices within Rainwater Cisterns 1.80 91% 5560 43 $229,200
(Columbia Mall) treatment parking structure.
. . Convert existing landscaped islands into biofiltration practices that
LK Rl4 The north parking lot of Fhe mall appears to drain to will filter stormwater runoff. Add additional landscaped treatment Bioretention 10.20 82% 28,950 61 $1,432,900
(Columbia Mall) the storm sewer system with no stormwater treatment. - . :
between parking stalls and along the perimeter of the parking lot.
LK-R16 Eh? rpof drains of the AMC Columbia 14 Cinemas Construct rain gardens in common areas to treat stormwater runoff . .
. uilding appear to drain to the storm sewer system . L Bioretention 1.70 85% 4,930 54 $243,800
(Columbia Mall) . from commercial building rooftop.
with no stormwater treatment.
Roof drains, a portion of a parking lot, a loading area,
LK-R17 and the dumpster storage areas all drain to a storm | Install underground or perimeter sand filters at the existing inlets in
(Vantage House Retirement d][a:jm !nlgy er]th no stormwat((ejr treatment. f,?u]jotherh the loading Ialrea and_entry wa)% fRetrofrl]t a rookf drain W|th_ a sand Filters 200 100% 7,000 38 $259,700
Community) roof drain dlsf:: argesto a %av_e a(;_ea. Fiuno A romthe|  stormwater planter. Direct runoff from the parking garage into
garage and the entry way drains directly to the storm cisterns.
drain system.
LK-R18 Runoff from portion of parkl_ng_lots and roofs drain to Install a perimeter sand filter at the existing inlet. Sand Filters 0.60 100% 2,050 51 $74,500
(Glen Meadows) a storm drain inlet.
LK-R19 A dry pond manages runoff from a portion of the Retrofit the existing dry pond with treatment cells (e.g., regenerative| EXisting Stormwater
Glen Meadows complex. It appears to be for flood garyp . >-0., Teger g St 1.10 100% 3,730 76 $53,500
(Glen Meadows) control only stormwater conveyance) to provide water quality benefits. Basins
LK-R20 Runoff fror_n the Wate_r s Edge Cof“p'.e X drains to a Construct a regenerative stormwater conveyance at the existing Wooded Wetlands and
. single inlet in the parking lot and is discharged to a 3.80 45% 6,210 76 $57,400
(Water's Edge Townhomes) grassy area outfall. RSC
Stormwater runoff from a parking lot and Little
SS-RO4 Patuxent Parkway has formed eroding drainage Convert the existing drainage channels into vegetated swales with
(Howard Community College) channels across a field at Howard County Community| check dams and treatment cells. The swales will serve to infiltrate, Bioswales 10.90 24% 10,490 85 $115,900
College. The eroded sediment is blocking an filter, and convey stormwater runoff.
inadequate drainage system downstream.
SS-R05 A large outfall discharges stormwater r unoff from an Develop a wooded wetland area at the existing outfall to treat and | Wooded Wetlands and
apartment complex to the riparian corridor. Extensive 22.80 38% 32,200 45 $291,700
(Avalon at Symphony Glen) . N, manage stormwater runoff from the apartment complex. RSC
erosion and downcutting is present.
The roof drains of several apartment buildings drain
SS-R06 to common areas covered with turf. The apartment | Construct rain gardens in common areas to treat stormwater runoff | Rain Gardens and Rain
. . S 3.60 100% 12,450 63 $205,400
(Avalon at Symphony Glen) | complex parking areas appear to drain to the storm from apartment building rooftops. Barrels
sewer system with no stormwater treatment.
Stormwater runoff from Little Patuxent Parkway . . . .
. SS-R07 flows across the median to a storm drain inlet. The Retrofit the median with av egetated swale that will convey and Bioswales 4.10 42% 6,280 68 $243,600
(Little Patuxent Parkway) filter runoff
y area near the inlet is eroding. '
The stream between a building and a parking lot on
the Howard County Community College campus is
SS-R08 incised with eroding banks and has poor riparian Expand the existing stormwater wetland and create a wooded Wooded Wetlands and 2950 39% 42,690 48 $1.284.500
(Howard Community College)| habitat. This is adjacent to a stormwater wetland, wetland in the riparian corridor. RSC ' ‘ e
which appears to be overgrown and in need of
maintenance.
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table F-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Opportunities

Drainage Area

Target Water

Planning Level Design

Symphony Stream.

Location Existing Conditions Description of Retrofit Opportunity Typeporfogggsément Dral(r;i\?:;)wea Imperviousness | Quality Volume g:g?; and Construction Cost
(%) (cubic ft) Estimate (2007 dollars)
A gas station appears to drain to the storm sewer . . . .
X Numerous restoration and pollution prevention opportunities
system with no stormwater treatment. Numerous c - . - .
SS-R09 ollution producing opportunities were observed existing, including the installation of underground sand filters at Sand Filters and
. . POt P g opp - ' |existing storm sewer inlets and perimeter sand filters across entrance 1.80 100% 6,120 56 $227,200
(Exxon Gas Station) including poorly managed dumpsters, signage for car 2 Permeable Pavement
washing, stained pavement, and outdoor materials drives; improved dumpster management, and covered storage for
storage with no containment. outdoor materials.
SS-R10 Paved drainage swales drain parking lots at the high |Convert the paved channels that drain the parking lots into vegetated . 0
(Wilde Lake High School) school. swales that will filter and convey stormwater runoff. Bioswales 0.70 100% 2:3%0 8 $75.700
SS-R12 The roof drains of several apartment buildings drain
(Bryant Square Apartment to common areas covered with turf. The apartment | Develop a wooded wetland area at the existing outfall to treat and | Wooded Wetlands and 15.10 21% 12.920 58 $105.800
y C?)m Iex)p complex parking areas appear to drain to the storm manage stormwater runoff from the apartment complex. RSC ' ‘ ‘
P sewer system with no stormwater treatment.
The roof drains of several townhome buildings drain . . .
SS-R15 to onsite areas covered with turf. The apartment Construct rain gardens, permeable pavement, rain barrels_ln. Rain Gardens and Rain
(Townhomes on College complex parking areas appear to drain to the storm common areas to treat stormwater runoff from apartment building Barrels 2.40 28% 2,660 46 $43,900
Square) sewer system with no stormwater treatment. rooftops.
SS-R16 The roof drains of several townhome buildings drain
(Townhomes on College to onsite areas covered with turf. The apartment Use permeable pavement or perimeter sand filters to provide water Sand Filters and 250 42% 3920 M $142 300
Square) g complex parking areas appear to drain to the storm quality treatment and runoff reduction. Permeable Pavement ' ‘ ‘
g sewer system with no stormwater treatment.
. . Convert existing landscaped islands into biofiltration practices that
SS5-R17 The west parking lot of the mall appears to drain to |\ oy, iier stormwater runoff. Add additional landscaped treatment Bioretention 18.70 71% 46,790 56 $2,315,900
(Columbia Mall) the storm sewer system with no stormwater treatment. : . :
between parking stalls and along the perimeter of the parking lot.
SS-R18 The parking lot drains to several storm drain inlets Retrofit existing landscaped islands with bioretention. Construct . . N
(Wilde Lake Interfaith Center) with no apparent treatment. new bioretention islands throughout the parking lot. Bioretention 3.70 70% 9,100 49 $450,500
Runoff from the drop off area and parking lot in front . - . . .
. SS R%g of the school's main entrance drains to two storm Retrofit the existing storm drain ml_ets with perimeter or Sand Filters 1.80 47% 3,030 58 $110,000
(Wilde Lake High School) drain inlets underground sand filters.
$S-R20 Runoff from a portion of the parking lot on the
(Wilde Lake High School) northeast side of the school drains to a storm drain Create a bioretention area within the existing landscaped island. Bioretention 1.40 51% 2,640 51 $130,800
g inlet, which is adjacent to a landscaped island.
SS-R21 Runoff from a portion of the parking lot on the east Retrofit the existing storm drain inlets with perimeter or . 0
(Wilde Lake High School) side of the school drains to a storm drain inlet. underground sand filters. Sand Filters 100 % 2730 63 $99,200
Internal roof drains direct stormwater runoff directly
SS-R22 to the underground storm drains. A grassy slope is | Externalize the roof drains and construct a terraced bioretention to . . 0
(Wilde Lake High School) adjacent to the school on the southeast side of the treat stormwater runoff. Bioretention 0-50 65% 1,060 41 $70,100
school.
SS-R23 A paved area drains to a concrete swale, which flows | Convert the concrete swale into a vegetated swale that will filter and Bioswales 0.40 100% 1430 78 $45.200
(Wilde Lake High School) directly to a storm drain inlet. convey stormwater runoff. ' ’ '
The dumpster storage area and a portion of the . . . . .
. SS R?A' parking lot on the west side of the school drain to a Retrofit the existing storm drain |nl.ets with perimeter or Sand Filters 0.20 100% 590 58 $30,000
(Wilde Lake High School) storm drain inlet underground sand filters.
A major storm drain runs under the athletic fields on . .
SS-R25 . - Daylight the storm drain and construct a small wooded wetlands or | Wooded Wetlands and 0
(Wilde Lake High School) the south side of the school and discharges to extended detention basin to manage stormwater runoff. RSC 31.60 36% 51,000 65 $459,000
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table F-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Opportunities

. Drainage Area | Target Water Planning Level Design
Location Existing Conditions Description of Retrofit Opportunity Typeporfogggsément Dral(r;i\?:;)wea Imperviousness | Quality Volume g:g?; and Construction Cost
(%) (cubic ft) Estimate (2007 dollars)
Runoff from the parking lot and dumpster area drains . . . .
SS-R26 A S Create a bioretention area or rain garden in the grassy area. Cover . . .
(Wilde Lake Middle School) to a storm drain inlet, V;?é;h Is adjacent to a grassy the existing inlet and direct stormwater runoff to the treatment area. Bioretention 0-30 39% 480 65 $15,000
SS-R27 An external roof drain on the school dischargesto a | Create a bioretention area or rain garden in the grassy area to treat . . 0
(Wilde Lake Middle School) grassy area. runoff from the roof drain. Bioretention 060 4% 1110 6 $20,000
SS-R28 Runoff from the road leading to the school drains to a| Create a bioretention area or rain garden in the grassy area to treat . . N
(Wilde Lake Middle School) | storm drain inlet, which is adjacent to a grassy area. runoff from the road. Bioretention 040 S0% 680 %8 $28,800
Redesign the parking lot to incorporate stormwater treatment
SS-R29 Runoff from the parking lot and roof drains to storm practices. These may include bioretention islands, permeable . .
(Century Plaza Office drain inl ith : duced i . . ’ d il q Bioretention 6.40 69% 15,590 36 $1,029,300
Building) rain inlets with no apparent treatment. pavement, reduced impervious cover, perimeter san filters, an
increased perimeter landscaping.
SS-R30 Runoff from the parking lot and dumpster areas
(Princeton Sports and behm_d Princeton Spo_rts_and the r_lelghborujg business| Construct a large bioretention cell to treat runoff. TI_1|s may require Bioretention 1.80 57% 3770 23 $248,900
. . . drain to a storm drain inlet, which then discharges removal of paved areas and loss of parking.
Neighboring Businesses) -
directly to Symphony Stream.
SS'R?’l. . A large portion of the parking lot drains to storm Construct bioretention areas in existing landscaped islands . .
(Patuxent Publishing I : . ; . Bioretention 1.00 60% 2,260 44 $111,600
Company) drain inlets with no obvious stormwater treatment. throughout the parking lot to provide treatment.
S.S'RSZ . The parking lot drains to storm drain inlets with no Construct bioretention areas in existing landscaped islands . .
(Columbia Professional bi h h h King | id Bioretention 1.70 66% 3,860 44 $191,100
Center) obvious stormwater treatment. throughout the parking lot to provide treatment.
SS-R33
(Office Building at the . . . . -
intersection of Little Patuxent Runoff from the parkl_ng_lot drains to three storm  |Construct perimeter or undergro_uqd sand filters at the existing storm sand Filters 200 71% 4,900 38 $178,000
drain inlets. drain inlets.
Parkway and Harpers Farm
Road)
SS-R34 Stormwater runoff from Governor Warfield Parkway |  Retrofit the median with a vegetated swale that will convey and . 0
(Governor Warfield Parkway) flows across the median to a storm drain inlet. filter runoff. Bioswales 3.00 4% 2,200 68 $201,700
S_S-R36 Runoff_from the pqulng lot and service area behind | Construct bioretention practices adjacent to the existing storm drain Bioretention 1.50 71% 3,820 16 $189,200
(Firestone) Firestone drain to two storm drain inlets. inlets
SS-R37 The parking lot at the c_or_nplex drains to two storm | Construct perimeter or undergr(_)ur_1d sand filers at the existing storm Sand Filters 240 59% 5.050 30 $383,800
(The Bluffs at Hawthorn) drain inlets. drain inlets.
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table G-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Ranking Data

Water Quality, TP Water Quality, TSS Recharge Water Quantity Feasibility Visibility Cost
Total . Type of . , Planning Level
L ocation Normalized Annual Normalized Annual - -
Score Treatment | 1p oad Removed Score | TSS Load Removed Score Score Score | Ownership | Access CUt'I'.ty Overall |Rehgre Score | COSt/ Impervious Score
onflicts | Feasibility Acre Treated
(Ibs/aclyr) (Ibs/aclyr) (2007 dollars)
SS-R04
85 Howard Community Bioswales 0.15 Medium| 10 101 Low 5 Yes 15 | Possible | 15 Private | Good No High 15 High 10 $44,400.00 Low 15
College
LK-RO7 Wooded
81 Wetlands and 0.63 High 15 190 Medium | 10 | Possible 8 Possible | 15 Private OK | Possible | Medium 8 High 10 $33,900.00 Low 15
Sheraton Hotel RSC
LK-R02 Wooded
78 Wilde Lake Park Wetlands and 0.36 Medium | 10 109 Low 5 Possible 8 Possible | 15 Private | Good No High 15 High 10 $34,000.00 Low 15
Downstream of Dam RSC
LK-R12 Existing
78 10-70 Columbia Corp Stormwater 0.25 Medium | 10 189 Medium | 10 | Possible 8 Possible | 15 Private | Good |Possible| High 15 | Medium 5 $49,500.00 Low 15
Center Basins
78 SS-RI10 Bioswales 0.53 High | 15 363 High | 15 | Yes | 15 | No 0 | Public | Good | No | High | 15 | High | 10 | $109,000.00 |Medium| 8
Wilde Lake High School ' BN
SS-R23 . . . . . . .
78 Wilde Lake High School Bioswales 0.51 High 15 347 High 15 Yes 15 No 0 Public | Good No High 15 High 10 $109,100.00 |Medium| 8
LK-RO1 Wooded
76 | Watermark Place Condos| Wetlands and 0.67 High 15 201 High 10 | Possible 8 Possible | 15 Private OK No Medium 8 Medium 5 $34,000.00 Low 15
/ Wilde Lake Park RSC
LK-R19 Existing
76 Stormwater 1.06 High 15 320 High 15 | Possible 8 Possible | 15 Private | Poor No Medium 8 Low 0 $49,500.00 Low 15
Glen Meadows Basins
LK-R20 Wooded
76 Water's Edge Wetlands and 0.51 High 15 153 Medium | 10 | Possible 8 Possible | 15 Private OK | Possible | Medium 8 Medium 5 $33,900.00 Low 15
Townhomes RSC
LK-R05 Wooded
71 Water's Edge Wetlands and 0.51 High 15 153 Medium | 10 | Possible 8 Possible | 15 Private OK Yes | Medium 8 Low 0 $33,900.00 Low 15
Townhomes RSC
68 . SS-RO7 Bioswales 0.24 Medium | 10 162 Medium | 10 Yes 15 No 0 Public | Good No High 15 High 10 $143,700.00 |Medium| 8
Little Patuxent Parkway
SS-R34
68 Governor Warfield Bioswales 0.26 Medium | 10 180 Medium | 10 Yes 15 No 0 Public | Good No High 15 High 10 $141,600.00 |Medium| 8
Parkway
LK-R10 -
Chamber of Commerce Existing . . . . . .
66 : S . Stormwater 0.25 Medium | 10 188 Medium | 10 | Possible 8 Possible | 15 Private | Poor Yes Medium 8 Low 0 $49,500.00 Low 15
Office Building on Little -
Basins
Patuxent Parkway
SS-R25 Wooded
65 . - Wetlands and 0.41 Medium| 10 124 Low 5 No 0 Possible | 15 Public | Good No High 15 | Medium 5 $34,000.00 Low 15
Wilde Lake High School RSC
SS-R26
65 Wilde Lake Middle Bioretention 0.04 Low 5 105 Low 5 Yes 15 No 0 Public | Good No High 15 High 10 $64,900.00 Low 15
School
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table G-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Ranking Data

Water Quality, TP Water Quality, TSS Recharge Water Quantity Feasibility Visibility Cost
Total . Type of . , Planning Level
L ocation Normalized Annual Normalized Annual - -
Score Treatment | 1p oad Removed Score | TSS Load Removed Score Score Score | Ownership | Access CUt'fII'.tyt FOve_et:;tll_lt Score Score COAS” Irgperzngus Score
(Ibs/ac/yr) (Ibs/ac/yr) ontlicts easioility cre lreate
(2007 dollars)
SS-R27
65 Wilde Lake Middle Bioretention 0.05 Low 5 126 Low 5 Yes 15 No 0 Public | Good No High 15 High 10 $60,200.00 Low 15
School
SS-R06 Rain Gardens
63 Avalon at Symphony . 0.10 Low 5 269 High 15 Yes 15 No 0 Private | Good No Medium 8 Medium 5 $56,900.00 Low 15
Glen and Rain Barrels
63 |, . SSR2 Sand Filters 0.97 High | 15 205 High | 15 | No 0 No 0 | Public | Good |Possible| High | 15 | High | 10 | $127,100.00 |Medium| 8
Wilde Lake High School ' T
61 Coltrﬁ?all‘\‘/la” Bioretention 0.09 Low | 5 223 High | 15 | Possible | 8 No 0 | Private | Good |Possible| High | 15 | High | 10 | $172,700.00 |Medium| 8
SS-R12 Wooded
58 |Bryant Square Apartment| Wetlands and 0.26 Medium| 10 78 Low 5 No 0 Possible | 15 Private OK | Possible | Medium 8 Medium 5 $34,000.00 Low 15
Complex RSC
SS-R19 . . . . . . . .
58 Wilde Lake High School Sand Filters 0.64 High 15 195 Medium | 10 No 0 No 0 Public | Good |Possible| High 15 High 10 $132,600.00 | Medium| 8
SS-R24 . . . . . . . .
58 Wilde Lake High School Sand Filters 1.47 High 15 447 High 15 No 0 No 0 Public | Good |Possible| High 15 | Medium 5 $125,000.00 | Medium| 8
SS-R28
58 Wilde Lake Middle Bioretention 0.06 Low 5 148 Low 5 Yes 15 No 0 Public | Good |Possible| High 15 High 10 $153,300.00 |Medium| 8
School
LK-R09
Parking Lot between
56 Chamber of Commerce | Bioretention 0.06 Low 5 151 Medium | 10 | Possible 8 Possible | 15 Private OK | Possible | Medium 8 High 10 $238,300.00 High 0
and Sheraton Hotel on
Little Patuxent Parkway
S$S-R09 Sand Filters and
56 . Permeable 1.27 High 15 388 High 15 No 0 No 0 Private | Good |Possible | Medium 8 High 10 $128,000.00 |Medium| 8
Exxon Gas Station
Pavement
56 Coljr?\-bFiz;T\/lall Bioretention 0.08 Low 5 195 Medium | 10 | Possible 8 No 0 Private | Good |Possible| High 15 High 10 $174,400.00 |Medium| 8
54 Coltrﬁ)?alﬁ/lall Bioretention 0.09 Low 5 237 High 15 | Possible 8 No 0 Private OK | Possible | Medium 8 High 10 $172,300.00 |Medium| 8
LK-R06 Existing
53 | Townhomes on Vantage | Stormwater 0.17 Medium| 10 131 Low 5 Possible 8 Possible | 15 Private | Poor Yes Low 0 Low 0 $49,500.00 Low 15
Point Basins
51 LK-R18 Sand Filters 1.27 High 15 385 High 15 No 0 No 0 Private | Good | Possible | Medium 8 Medium 5 $125,200.00 |Medium| 8
Glen Meadows
SS-R20 . . . . . . . .
51 Wilde Lake High School Bioretention 0.06 Low 5 142 Low 5 Possible 8 No 0 Public | Good |Possible| High 15 High 10 $179,300.00 |Medium| 8
SS-R18
49 Wilde Lake Interfaith Bioretention 0.08 Low 5 194 Medium | 10 | Possible 8 No 0 Private | Good | Possible | Medium 8 High 10 $174,500.00 | Medium| 8
Center

General Plan 2000 Amendment

Page G-2

© Biohabitats, Inc.




Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Col

umbia Town Center

Table G-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Ranking Data

Water Quality, TP Water Quality, TSS Recharge Water Quantity Feasibility Visibility Cost
Total . Type of . , Planning Level
L ocation Normalized Annual Normalized Annual - -
Score Treatment | 1p oad Removed Score | TSS Load Removed Score Score Score | Ownership | Access CUt'I'.ty Overall |Rehgre Score | COSt/ Impervious Score
onflicts | Feasibility Acre Treated
(Ibs/aclyr) (Ibs/aclyr) (2007 dollars)
LK-R03
48 Intersgctlon of Governor Bioswales 0.16 Medium| 10 107 Low 5 Possible 8 No 0 Public Poor Yes Low 0 High 10 $45,000.00 Low 15
Warfield Parkway and
Little Patuxent Parkway
SS-R08 Wooded
48 Howard Community Wetlands and 0.44 Medium | 10 132 Low 5 No 0 Possible | 15 Private OK No Low 0 High 10 $112,400.00 |Medium| 8
College RSC
LK-RO8 Sand Filters and
46 Permeable 1.03 High 15 314 High 15 | Possible 8 No 0 Private OK | Possible | Medium 8 Low 0 $264,800.00 High 0
Sheraton Hotel
Pavement
LK-R11
a6 | Chamber of Commerce | g oiontion 0.06 Low | 5 145 Low 5 | Possible | 8 No 0 | Private | Good |Possible| High | 15 | Medium | 5 | $102,800.00 |Medium| 8
Office Building on Little
Patuxent Parkway
SS-R15 Rain Gardens
46 Townhomes on College . 0.03 Low 5 86 Low 5 Possible 8 No 0 Private OK | Possible | Medium 8 Medium 5 $64,500.00 Low 15
and Rain Barrels
Square
46 FSirSe-sF'fosse Bioretention 0.07 Low 5 192 Medium | 10 | Possible 8 No 0 Private | Good No High 15 Low 0 $174,400.00 |Medium| 8
SS-R05 Wooded
45 Avalon at Symphony Wetlands and 0.43 Medium | 10 129 Low 5 No 0 Possible | 15 Private | Poor No Low 0 Low 0 $34,000.00 Low 15
Glen RSC
SS-R31
44 Patuxent Publishing Bioretention 0.06 Low 5 162 Medium | 10 | Possible | 8 No 0 Private | Good | Possible | Medium | 8 Medium | 5 $176,500.00 |Medium| 8
Company
SS-R32
44 Columbia Professional Bioretention 0.07 Low 5 187 Medium | 10 | Possible 8 No 0 Private | Good | Possible | Medium 8 Medium 5 $175,400.00 |Medium| 8
Center
43 LK'RB Ra_mwater 0.20 Medium| 10 42 Low 5 No 0 Possible | 15 Private | Poor |Possible| Low 0 Medium 5 $143,000.00 |Medium| 8
Columbia Mall Cisterns
LK-R04
41 | One Mall North on Little Bioswales 0.37 Medium| 10 256 High 15 | Possible 8 No 0 Private | Poor Yes Low 0 Low 0 $100,300.00 | Medium| 8
Patuxent Parkway
SS-R16 Sand Filters and
41 Townhomes on College Permeable 0.56 High 15 171 Medium | 10 | Possible 8 No 0 Private OK | Possible| Low 0 Low 0 $134,300.00 | Medium| 8
Square Pavement
SS-R22 . . . . . . . . .
41 Wilde Lake High School Bioretention 0.08 Low 5 194 Medium | 10 | Possible 8 No 0 Public | Good |Possible | Medium 8 High 10 $234,300.00 High 0
LK-R17
38 Vantage House Sand Filters 1.24 High 15 377 High 15 No 0 No 0 Private OK |Possible| Low 0 Low 0 $128,000.00 |Medium| 8
Retirement Community
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Table G-1: Symphony Stream and Lake Kittamaqundi Watersheds Stormwater Retrofit Ranking Data

Water Quality, TP Water Quality, TSS Recharge Water Quantity Feasibility Visibility Cost
Total . Type of . , Planning Level
L ocation Normalized Annual Normalized Annual - -
Score Treatment | 1p oad Removed Score | TSS Load Removed Score Score Score | Ownership | Access CUt'I'.ty Overall |Rehgre Score | COSt/ Impervious Score
onflicts | Feasibility Acre Treated
(Ibs/aclyr) (Ibs/aclyr) (2007 dollars)
SS-R33
Office Building at the
38 intersection of Little Sand Filters 0.94 High 15 285 High 15 No 0 No 0 Private | Good |Possible| Low 0 Low 0 $127,800.00 | Medium| 8
Patuxent Parkway and
Harpers Farm Road
SS-R29
36 Century Plaza Office Bioretention 0.07 Low 5 189 Medium | 10 | Possible 8 No 0 Private | Good |Possible | Medium 8 Medium 5 $233,100.00 High 0
Building
30 SS-R37 sand Filters 0.76 High | 15 232 High | 15 | No 0 No 0 | Privatte | OK |Possible| Low | 0 | Low | 0 | $271,500.00 | High | 0
The Bluffs at Hawthorn ' e
SS-R30
23 Princeton Sports and Bioretention 0.06 Low 5 157 Medium | 10 | Possible 8 No 0 Private OK |Possible| Low 0 Low 0 $236,500.00 High 0
Neighboring Businesses
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Table H-1: Symphony Stream and Lake Kittamaqundi Watersheds Riparian Corridor Restoration Opportunities

Specific Opportunities

Planning Level Design

. - - s . . Restoration Total Reach : Regenerative - .
- Floodpl I St Bank
Location Existing Conditions Description of Restoration Opportunity Opportunity Length (feet) Rec%?] nr; cérign Riparian Buffer Rest(r)erir:;m Stabiﬁrz]ation Stormwater | Priority |and Construction Cost
(square feet) (square feet) (linear feet) (linear feet) Conveyance Estimate (2007 dollars)
(linear feet)
Poor riparian buffer on both sides of the . - .
LK-S1 . Planting the riparian buffer on both banks will A
(Wilde Lake Park nggeri;% er:(i\(l)vatczi:/avbl:(ejillagze Igiiml 5&%; improve habitat. Replace gabion baskets with R;ﬁﬁ;ﬁgemjgfr 500 N/A 82,800 N/A N/A N/A R;\rlﬂe d $ 100,000
Downstream of Dam) . plain. g natural channel design.
lined channel.
Expanding the floodplain expansion and
SS-S1 Poor riparian zone, frequent headcuts, enhag;:lt%ge g:fegﬁ]a\:\'l?“ Egrfi:)as!farz)%lgséstf\icuon Floodplain
(Howard County  [downstream end entrenched. Stream opening . P reconnection, riparian 660 10,290 38,810 N/A N/A N/A 6 $ 190,200
- S headcuts, improve the understory layer of
Community College) under footbridge is blocked. : buffer enhancement
vegetation, and could be used as an outdoor
learning center for the community college.
55-52 dzérrz}l;g.gt;r;t.ei ?g\tljv ilnc:\rfsr::%gidr;eslc}?feolr?;?r? Reconnecting the stream to its floodplain and reconrljtlacé?i((j)rr)llarlin arian
(Symphony Stream s jams, € 1S Torming introducing sinuosity to the stream will help 1P 450 26,800 46,880 320 N/A N/A 2 $ 389,700
. within the larger channel, wide riparian . buffer enhancement,
Corridor) reduce bank erosion. .
buffer. stream restoration
Improving the riparian buffer on the right bank Floodplain
SS-S3 Poor riparian buffer on the right side of the | will improve habitat. Reconnecting the stream reconnectiorr)l rinarian
(Symphony Stream | stream, good step/pool morphology, poor to the floodplain will increase the area » 11D 500 3,280 35,830 350 N/A N/A 3 $ 424,000
. . : ! . - - buffer enhancement,
Corridor) connection to available floodplain. available for floodplain storage while .
. Lo - stream restoration
improving in-stream habitat.
SS-$4 Straightened and entrenched channel, Reconnecting the stream to the floodplain and Floodplain
(Symphony Stream | possible aggradation from undersized pipe | restoring the natural meanders of the stream | reconnection, stream 440 23,580 N/A 400 N/A N/A 4 $ 366,500
Corridor) located downstream. will result in improved habitat and diversity. restoration
Anamorphous channel, wooded wetland Performing an ou_tf_al_l retrofit at the upstream
ssiss | eingbanksonvpper it | SO0 S e b w1
(Symphony Stream amounts of trash present, disconnected o - q Bank stabilization 860 N/A N/A N/A 190 N/A 5 $ 90,200
. - ; bank scour. Opportunities also exist for a trash
Corridor) upstream culvert and failing drainage from . .
. cleanup that will help to improve the overall
Little Patuxent Parkway.
appearance of the area.
Constructing a regenerative stormwater Bank stabilization
SS-S6 Entrenched and undersized channel, lots of | conveyance will reconnect the stream to the reqenerative '
(Symphony Stream | bank erosion, over-wide channel, presence | floodplain, raise the groundwater table, and 9 1,460 N/A N/A N/A 80 1,250 1 $ 457,500
. - stormwater
Corridor) of trash. help improve stormwater runoff from the
conveyance
upstream outfall.
SS-S7 Good step pool morphology, floodplain on LO\Q/ﬁg\:\]’gngg?ef;?gdl?é?]'tnoz?_g??bra'ﬂEte?/aer::SW'” Floodplain
(Symphony Stream right constrained due to sewer line, poor S que . . ’ reconnection, riparian 420 11,170 11,940 N/A N/A N/A 8 $ 131,400
. . diminishing velocities and improving bank
Corridor) buffer on right, entrenched. . . buffer enhancement
scour downstream of this entrenched section.
SS-S8 Ianfoo\fr"l:-vv\\//iIShecChhaannnneellt?aer\lllfslogz:\r;?( gerzcv;gion Restoring the channel will result in reduced
(Symphony Stream P . " ..~ " | downstream sediment loads and improved in- | Stream restoration 800 N/A N/A 800 N/A N/A 7 $ 387,400
. potential for exposed sewer lines within .
Corridor) stream habitat.
channel bottom.
SS-S10 Stabilizing eroding banks and headcuts on the
(Symphony Stream Entrenched channel, some bank erosion. left side of the valley will reduce sediment Bank stabilization 700 N/A N/A N/A 40 N/A 9 $ 29,400
Corridor) loads downstream.
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This appendix sets forth the methodology used to develop pollutant loads estimates for the
Symphony Stream and the Lake Kittamaqundi watersheds. Total suspended solids (TSS) and/or
Total Phosphorus (TP) serve as the keystone pollutants in this analysis, as these are the typical
pollutants of concern cited and used by both MDE and the Critical Areas stormwater programs.
Biohabitats also developed current with retrofit implementation pollutant load estimates for each
of the watersheds.

Step 1. Quantify the current TP and TSS annual loads from the watersheds.

This step uses the Simple Method (Schueler, 1987) to quantify the TP and TSS pollutant loads
from the watersheds. The Simple Method is a technique used for estimating storm pollutant
export delivered from urban areas. It is used in the Critical Area 10% Rule Guidance Manual to
determine phosphorus loading for a site. The specific assumptions set forth for Maryland in the
Critical Area 10% Rule Guidance Manual are used in this methodology.

Pollutant loading (L, in pounds per year) can be determined by solving the equation displayed in
Box 1A.

Box 1A: The Simple Method Pollutant Loading Calculation

Pollutant Loading, L = [(P)(Pj)(Rv)/12] (C) (A) (2.72)

Where:
L = Annual pollutant loading (Ibs/year)
P = Rainfall depth over the desired time interval (inches)
Pj = Fraction of rainfall events that produce runoff
Rv = Runoff coefficient, which expresses the fraction of rainfall which is converted
into runoff = 0.05 + 0.009 ()
| = Imperviousness (i.e., | = 75 if site is 75% impervious)
C = Flow-weighted mean concentration of the pollutant in urban runoff (mg/I)
A = Area (acres)

12 and 2.72 are unit conversion factors

Maryland specific assumptions set forth in the Critical Area 10% Rule Guidance Manual
include:

e P =40inches
e Pj=0.90

Using these assumptions, the equation displayed in Box 1A may be simplified as displayed in
Box 1B.
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Box 1B: Simplified Pollutant Loading Calculation

Pollutant Loading, L = (Rv) (C) (A) (8.16)

Runoff coefficient, which expresses the fraction of rainfall which is converted

Flow-weighted mean concentration of the pollutant in urban runoff (mg/l)

Where:
L = Annual pollutant loading (Ibs/year)
Rv =
into runoff = 0.05 + 0.009 (1)
| = Imperviousness (i.e., | = 75 if site is 75% impervious)
C =
A = Area (acres)
8.16 is a regional constant and unit conversion factor

Specific assumptions for applying the Simple Method to the Symphony Stream and Lake

Kittamaqundi watersheds for this analysis:

Flow-weighted mean concentration for TP, C = 0.27 mg/L, per Pitt et al., 2004
Flow-weighted mean concentration for TSS, C = 58 mg/L, per Pitt et al., 2004
For Symphony Stream watershed, Area, A = 728 acres

For Symphony Stream watershed, Imperviousness, | = 27

For Lake Kittamaqundi watershed, Area, A = 273 acres

For Lake Kittamaqundi watershed, Imperviousness, | = 42

The resultant current TP and TSS annual loadings from the watersheds are displayed in Boxes

1C and 1D.

Box 1C: Current TP and TSS Annual Loading for the Symphony Stream Watershed

Annual TP Loading, Lt = (Rv) (C) (A) (8.16)

Where:

Ltp = Annual TP loading (lbs/year)

Rv = Runoff coefficient, which expresses the
fraction of rainfall which is converted into
runoff = 0.05 + 0.009 (1) =0.29

I = Site imperviousness = 27

C = Flow-weighted mean concentration of TP
in runoff (mg/l) = 0.27 mg/L

A = Area=728 acres

8.16 is a regional constant and unit conversion
factor

Therefore:

Annual TP loading = (0.29) (0.27 mg/L) (728 acres)
(8.16)

Annual TP loading = 465 lbs/year

Annual TSS Loading, Ltss = (Rv) (C) (A) (8.16)

Where:

Ltss= Annual TSS loading (lbs/year)

Rv = Runoff coefficient, which expresses the
fraction of rainfall which is converted into
runoff = 0.05 + 0.009 (1) =0.29

I = Site imperviousness = 27

C = Flow-weighted mean concentration of TSS
in runoff (mg/l) = 58 mg/L

A = Area=728 acres

8.16 is a regional constant and unit conversion
factor

Therefore:

Annual TSS loading = (0.29) (58 mg/L) (728 acres)
(8.16)

Annual TSS loading = 99,919 Ibs/year
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Box 1D: Current TP and TSS Annual Loading for the Lake Kittamaqundi Watershed

Annual TP Loading, Ltp = (Rv) (C) (A) (8.16) Annual TSS Loading, Lyss = (Rv) (C) (A) (8.16)
Where: Where:

Ltp = Annual TP loading (lbs/year) Ltss= Annual TSS loading (lbs/year)

Rv = Runoff coefficient, which expresses the Rv = Runoff coefficient, which expresses the
fraction of rainfall which is converted into fraction of rainfall which is converted into
runoff = 0.05 + 0.009 (1) =0.43 runoff = 0.05 + 0.009 (1) =0.43

I = Site imperviousness = 42 I = Site imperviousness = 42

C = Flow-weighted mean concentration of TP C = Flow-weighted mean concentration of TSS
in runoff (mg/l) = 0.27 mg/L in runoff (mg/l) = 58 mg/L

A = Area=273acres A = Area=273acres

8.16 is a regional constant and unit conversion 8.16 is a regional constant and unit conversion
factor factor

Therefore: Therefore:

Annual TP loading = (0.43) (0.27 mg/L) (273 acres) Annual TSS loading = (0.43) (58 mg/L) (273 acres)
(8.16) (8.16)

Annual TP loading = 259 Ibs/year Annual TSS loading = 55,558 Ibs/year

Step 2.  Compute targeted TP and TSS load that may be removed through
implementation of stormwater retrofits.

The annual pollutant load reduction that may be achieved through the implementation of
stormwater retrofits is computed through a four-step process for each individual retrofit,
described below.

2.1 Compute the pre-retrofit (e.g., post-development) annual pollutant load from the retrofit
contributing drainage area

The pre-retrofit (e.g., post-development) annual pollutant load from the retrofit
contributing drainage area is computed using the equation and assumptions used to
compute the current annual pollutant loads from the watersheds, described in Step 1
(above). However, drainage area and imperviousness is unique to each retrofit.

2.2 Estimate the retrofit pollutant removal efficiency

The pollutant removal efficiency for each retrofit was estimated using median published
removal efficiencies in Schueler, et al., 2007.

2.3 Compute the post-retrofit annual pollutant load

The post-retrofit annual pollutant load is computed by applying the removal efficiency to
the pre-retrofit annual pollutant load.
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2.4 Compute the pollutant load reduction of the retrofit

The annual pollutant load reduction for each retrofit is calculated by subtracting the post-
retrofit annual pollutant load from the pre-retrofit annual pollutant load.

The results of conducting these computations for each stormwater retrofit are displayed in Tables
1 through 4.

General Plan 2000 Amendment Page I-4 © Biohabitats, Inc.



Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table 1: Potential Annual TSS Load Reductions Associated with Stormwater Retrofits in the Symphony Stream Watershed

Stormwater . - Flow-weighted Mean Post-development Post-retrofit Annual TSS Load
Location Treatment iralnage Imper\gl/ousness c E.“f“’f{ R E‘I;?S_Remzo V;I Concentration of TSS | Annual TSS Load | Annual TSS Load Removed by
Option* rea (ac) (%) oetticient, Rv iciency” (%) (mg/L) (Ibs/year) (Ibs/year) Retrofit (Ibs/year)
SS-R04 Swale 10.90 24% 0.27 80 58 1,374 275 1,099
Howard Community College
SS-R05 Constructed 0
Avalon at Symphony Glen Wetland 22.80 38% 0.39 70 58 4,205 1,262 2,944
Avalon atSSS);Egiony Glen Bioretention 3.60 100% 0.95 60 58 1,619 647 971
SS-R0O7 0
Little Patuxent Parkway Swale 410 42% 0.43 80 58 825 165 660
SS-R08 Constructed 0
Howard Community College Wetland 29.50 39% 0.40 70 58 5,575 1,672 3,902
SS-R09 Stormwater 0
Exxon Gas Station Filter 1.80 100% 0.95 85 58 809 121 688
SS-R10 .
Wilde Lake High School Swale 0.70 100% 0.95 80 58 315 63 252
SS-R12 Constructed
Bryant Square Apartment Wetland 15.10 21% 0.24 70 58 1,685 505 1,179
Complex
SSRIS Bioretention | 2.40 28% 0.30 60 58 345 138 207
Townhomes on College Square
SS-R16 Stormwater |, 5, 42% 0.43 85 58 506 76 430
Townhomes on College Square Filter
Colfiﬁ;fwa” Bioretention | 18.70 71% 0.69 60 58 6,093 2,437 3,656
SS-R18 Bioretention | 3.70 70% 0.68 60 58 1,193 477 716
Wilde Lake Interfaith Center ' ' '
SS-R19 Stormwater 0
Wilde Lake High School Filter 1.80 47% 0.47 8 58 403 61 343
_SSR20 Bioretention | 1.40 51% 0.51 60 58 338 135 203
Wilde Lake High School ' '
SS-R21 Stormwater 0
Wilde Lake High School Filter 1.00 7% 0.74 8 58 352 53 299
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Table 1: Potential Annual TSS Load Reductions Associated with Stormwater Retrofits in the Symphony Stream Watershed

Stormwater . - Flow-weighted Mean Post-development Post-retrofit Annual TSS Load
Location Treatment iralnage Imper\gl/ousness c E.“f“’f{ R E‘I;?S_Remzo V;I Concentration of TSS | Annual TSS Load | Annual TSS Load Removed by
Option* rea (ac) (%) oetticient, Rv iciency” (%) (mg/L) (Ibs/year) (Ibs/year) Retrofit (Ibs/year)
SS-R22 . . o
Wilde Lake High School Bioretention 0.50 65% 0.63 60 58 150 60 90
SS-R23 0
Wilde Lake High School Swale 0.40 100% 0.95 80 58 180 36 144
SS-R24 Stormwater 0
Wilde Lake High School Filter 0.20 100% 0.95 85 58 %0 13 76
SS-R25 Constructed 0
Wilde Lake High School Wetland 37.60 36% 0.37 70 58 6,642 1,993 4,650
SS-R26 . . .
Wilde Lake Middle School Bioretention 0.30 39% 0.40 60 58 57 23 34
SS-R27 . . .
Wilde Lake Middle School Bioretention 0.60 47% 0.47 60 58 135 54 81
SS-R28 . . .
Wilde Lake Middle School Bioretention 0.40 50% 0.50 60 58 94 38 56
SSR29 Bioretention | 6.40 69% 0.67 60 58 2,025 810 1,215
Century Plaza Office Building ' ' ' ’
SS-R30
Princeton Sports and Bioretention 1.80 57% 0.56 60 58 481 192 288
Neighboring Businesses
SS-R31 Bioretention | 1.00 60% 0.59 60 58 281 113 169
Patuxent Publishing Company ' '
SS-R32 . .
. . Bioretention 1.70 66% 0.64 60 58 516 206 310
Columbia Professional Center
SS-R33
Office Building at the Stormwater
intersection of Little Patuxent Filter 2.00 71% 0.69 85 58 655 98 556
Parkway and Harpers Farm
Road
SS-R34 0
Governor Warfield Parkway Swale 3.00 47% 0.48 80 58 677 135 542
FSirSe-sI,:tzgr?e Bioretention 1.50 71% 0.69 60 58 489 195 293
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Table 1: Potential Annual TSS Load Reductions Associated with Stormwater Retrofits in the Symphony Stream Watershed

Stormwater . - Flow-weighted Mean Post-development Post-retrofit Annual TSS Load
Location Treatment 2:2;“& g;; Imper(\‘ljl/o)usness Coesfil::?eorf: Rv E-I;ﬁii;ecmzo E’;I) Concentration of TSS | Annual TSS Load | Annual TSS Load Removed by
Option* ° ' y (mg/L) (Ibs/year) (Ibs/year) Retrofit (Ibs/year)
SS-R37 Stormwater
. 2.40 59% 0.58 85 58 657 99 558
The Bluffs at Hawthorn Filter

Notes:

1. Refers to stormwater treatment option in Schueler, et al., 2007, that is used to determined pollutant removal efficiency.
2. Uses the median pollutant removal efficiency identified for the stormwater treatment option in Schueler, et al., 2007.

Table 2: Potential Annual TSS Load Reductions Associated with Stormwater Retrofits in the Lake Kittamaqundi Watershed

Stormwater Retrofit ID Stormwater Drainage | Imperviousness Runoff TSS Removal, Post-dev C-TSS L Post-dev TSS Load | Post-retrofit TSS | Annual TSS Load
Location Treatment Option | Area (ac) (%) Coefficient, Rv| Median (%) ostdev &= (mg/L) (Ibslyear) Load (Ibs/year) | Removed (Ibs/year)
LK-RO1 Constructed
Watermark Place Condos / 8.70 61% 0.60 70 58 2,481 744 1,737
. Wetland
Wilde Lake Park
LK-R02 Constructed
Wilde Lake Park Downstream 21.40 31% 0.33 70 58 3,339 1,002 2,337
Wetland
of Dam
LK-R03
Intersection of Governor 0
Warfield Parkway and Little Swale 0.40 25% 0.28 80 58 52 10 42
Patuxent Parkway
LK-R04
One Mall North on Little Swale 1.50 71% 0.69 80 58 487 97 390
Patuxent Parkway
LK-R05 Constructed 0
Water’s Edge Townhomes Wetland 12.20 46% 0.46 70 58 2,660 798 1,862
LK-R06 Extended 0
Townhomes on Vantage Point Detention 3.60 39% 0.40 70 58 676 203 473
LK-RO7 Constructed 0
Sheraton Hotel Wetland 8.50 58% 0.57 70 58 2,297 689 1,608
LK-R08 Stormwater 0
Sheraton Hotel Filter 3.40 82% 0.79 85 58 1,271 191 1,080
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Table 2: Potential Annual TSS Load Reductions Associated with Stormwater Retrofits in the Lake Kittamaqundi Watershed

Stormwater Retrofit ID Stormwater Drainage | Imperviousness Runoff TSS Removal, Post-dev C-TSS (ma/L Post-dev TSS Load | Post-retrofit TSS | Annual TSS Load
Location Treatment Option | Area (ac) (%) Coefficient, Rv| Median (%) ) . (mg/L) (Ibs/year) Load (Ibs/year) | Removed (Ibs/year)
LK-R09
Parking Lot between Chamber
of Commerce and Sheraton Bioretention 4.70 53% 0.52 60 58 1,167 467 700
Hotel on Little Patuxent
Parkway
LK-R10 Extended
Chamber of Commerce Office . 6.90 57% 0.56 70 58 1,842 553 1,289
- Detention
on Little Patuxent Parkway
LK-R11
Chamber of Commerce Office | Bioretention 0.60 53% 0.53 60 58 150 60 90
on Little Patuxent Parkway
LK-R12 Extended 0
10-70 Columbia Corp Center Detention 6.70 58% 0.57 0 58 1,804 541 1,262
Best
Coltrﬁb?alﬁﬂa” professional | 1.80 91% 0.87 10 58 742 667 74
judgment®
LK-R14 Bioretention | 10.20 82% 0.78 60 58 3,785 1,514 2,271
Columbia Mall
LK-R16 Bioretention | 1.70 85% 0.82 60 58 657 263 394
Columbia Mall
LK-R17 Stormwater
Vantage House Retirement Filter 2.00 100% 0.95 85 58 899 135 764
Community
LK-R18 Stormwater 0
Glen Meadows Filter 0.60 100% 0.95 85 58 270 40 229
LK-R19 Constructed 0
Glen Meadows Wetland 1.10 100% 0.95 70 58 495 148 346
LK-R20 Constructed 0
Water’s Edge Townhomes Wetland 3.80 45% 0.46 0 58 819 246 573

Notes:

1. Refers to stormwater treatment option in Schueler, et al., 2007, that is used to determined pollutant removal efficiency.
2. Uses the median pollutant removal efficiency identified for the stormwater treatment option in Schueler, et al., 2007.
3. Assumes pollutant reduction benefit is based on runoff reduction; assumes potential runoff reduction 10%.
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table 3:

Potential Annual TP Load Reductions Associated with Stormwater Retrofits in the Symphony Stream Watershed

Stormwater Drainage | Imperviousness RuUnoff TP Removal Flow-weighted Mean Post-development Post-retrofit Annual TP Load
Location Treatment - - Concentration of TP Annual TP Load | Annual TP Load Removed by
Option® Area (ac) (%) Coefficient, Rv| Efficiency” (%) (mg/L) (Ibs/year) (Ibslyear) Retrofit (Ibs/year)
SS-R04 .
Howard Community College Swale 10.90 24% 0.27 25 0.27 6 5 2
SS-R05 Constructed 0
Avalon at Symphony Glen Wetland 22.80 38% 0.39 50 0.27 20 10 10
SS-R06 . . 0
Avalon at Symphony Glen Bioretention 3.60 100% 0.95 5 0.27 8 7 0
SS-RO7 .
Little Patuxent Parkway Swale 4.10 42% 0.43 25 0.27 4 3 1
SS-R08 Constructed 0
Howard Community College Wetland 29.50 39% 0.40 50 0.27 26 13 13
SS-R09 Stormwater 0
Exxon Gas Station Filter 180 100% 0.95 60 0.27 4 2 2
SS-R10 .
Wilde Lake High School Swale 0.70 100% 0.95 25 0.27 1 1 0
SS-R12 Constructed
Bryant Square Apartment Wetland 15.10 21% 0.24 50 0.27 8 4 4
Complex
SS-RIS Bioretention 2.40 28% 0.30 5 0.27 2 2 0
Townhomes on College Square
SS-R16 Stormwater 0
Townhomes on College Square Filter 2.50 42% 0.43 60 0.27 2 1 1
Colﬁri—k?izﬁvlall Bioretention | 18.70 71% 0.69 5 0.27 28 27 1
SS-R18 . . 0
Wilde Lake Interfaith Center | Sioretention | 3.70 70% 0.68 5 0.27 6 5 0
SS-R19 Stormwater 0
Wilde Lake High School Filter 1.80 41% 0.47 60 0.27 2 1 1
SS-R20 . . 0
Wilde Lake High School Bioretention 1.40 51% 0.51 5 0.27 2 1 0
SS-R21 Stormwater 0
Wilde Lake High School Filter 1.00 7% 0.74 60 0.27 2 1 1
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table 3: Potential Annual TP Load Reductions Associated with Stormwater Retrofits in the Symphony Stream Watershed

Stormwater . - Flow-weighted Mean Post-development Post-retrofit Annual TP Load
Location Treatment iralnage Imper\gl/ousness c E.“f“’f{ R E'fl’fP .Rem‘z"’f;‘/' Concentration of TP Annual TP Load | Annual TP Load Removed by
Option* rea (ac) (%) oetticient, Rv iciency” (%) (mg/L) (Ibs/year) (Ibs/year) Retrofit (Ibs/year)
SS-R22 . . 0
Wilde Lake High School Bioretention 0.50 65% 0.63 5 0.27 1 1 0
SS-R23 o
Wilde Lake High School Swale 0.40 100% 0.95 25 0.27 1 1 0
SS-R24 Stormwater 0
Wilde Lake High School Filter 0.20 100% 0.95 60 0.27 0.42 0.17 0.25
SS-R25 Constructed 0
Wilde Lake High School Wetland | 370 36% 0.37 50 0.27 31 15 15
SS-R26 . . 0
Wilde Lake Middle School Bioretention 0.30 39% 0.40 5 0.27 0 0 0
SS-R27 . . 0
Wilde Lake Middle School Bioretention 0.60 47% 0.47 5 0.27 1 1 0
SS-R28 . . 0
Wilde Lake Middle School Bioretention 0.40 50% 0.50 5 0.27 0 0 0
SS-R29 . . 0
Century Plaza Office Building | Coretention | 6.40 69% 0.67 > 0.27 9 9 0
SS-R30
Princeton Sports and Bioretention 1.80 57% 0.56 5 0.27 2 2 0
Neighboring Businesses
SS-R31 . . 0
Patuxent Publishing Company | Eioretention | 1.00 60% 0.59 5 0.27 1 1 0
SS-R32 . . 0
Columbia Professional Center | Sloretention | 1.70 66% 0.64 5 0.27 2 2 0
SS-R33
Office Building at the Stormwater
intersection of Little Patuxent Filter 2.00 71% 0.69 60 0.27 3 1 2
Parkway and Harpers Farm
Road
SS-R34 .
Governor Warfield Parkway Swale 3.00 4r% 0.48 25 0.27 3 2 1
SS-R36 Bioretention 1.50 71% 0.69 5 0.27 2 2 0
Firestone
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table 3: Potential Annual TP Load Reductions Associated with Stormwater Retrofits in the Symphony Stream Watershed

Stormwater . - Flow-weighted Mean Post-development Post-retrofit Annual TP Load
Location Treatment R:Z;né gc‘; Imper(\‘ljl/o)usness Coesfil::?eorf: Rv EIﬁPciF;ﬁ?i"zf;‘/') Concentration of TP Annual TP Load Annual TP Load Removed by
Option* ° ' y (mg/L) (Ibs/year) (Ibs/year) Retrofit (Ibs/year)
SS-R37 Stormwater
. 2.40 59% 0.58 60 0.27 3 1 2
The Bluffs at Hawthorn Filter

Notes:

1. Refers to stormwater treatment option in Schueler, et al., 2007, that is used to determined pollutant removal efficiency.
2. Uses the median pollutant removal efficiency identified for the stormwater treatment option in Schueler, et al., 2007.

Table 4: Potential Annual TP Load Reductions Associated with Stormwater Retrofits in the Lake Kittamaqundi Watershed

Stormwater Drainage | Imperviousness RUNoff TP Removal Flow-weighted Mean Post-development Post-retrofit Annual TP Load
Location Treatment . - Concentration of TP Annual TP Load Annual TP Load Removed by
Option® Area (ac) (%) Coefficient, Rv| Efficiency” (%) (mg/L) (Ibs/year) (Ibsiyear) | Retrofit (Ibsfyear)
LK-RO1 Constructed
Watermark Place Condos / Wetland 8.70 61% 0.60 50 0.27 12 6 6
Wilde Lake Park
LK-R02 Constructed
Wilde Lake Park Downstream Wetland 21.40 31% 0.33 50 0.27 16 8 8
of Dam
LK-R03
Intersection of Governor 0
Warfield Parkway and Little Swale 0.40 25% 0.28 25 0.27 0 0 0
Patuxent Parkway
LK-R04
One Mall North on Little Swale 1.50 71% 0.69 25 0.27 2 2 1
Patuxent Parkway
LK-R05 Constructed 0
Water's Edge Townhomes Wetland 12.20 46% 0.46 50 0.27 12 6 6
LK-R06 Extended 0
Townhomes on Vantage Point Detention 3.60 39% 0.40 20 0.27 3 3 1
LK-RO7 Constructed 0
Sheraton Hotel Wetland 8.50 58% 0.57 50 0.27 11 5 5
LK-R08 Stormwater 0
Sheraton Hotel Filter 3.40 82% 0.79 60 0.27 6 2 4
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds

Columbia Town Center

Table 4: Potential Annual TP Load Reductions Associated with Stormwater Retrofits in the Lake Kittamaqundi Watershed

Stormwater . - Flow-weighted Mean Post-development Post-retrofit Annual TP Load
Location Treatment iralnage Imper\gl/ousness c E.“f“’f{ R E'fl’fP _Remcz)vij Concentration of TP Annual TP Load | Annual TP Load Removed by
Option* rea (ac) (%) oetticient, Rv iciency” (%) (mg/L) (Ibs/year) (Ibs/year) Retrofit (Ibs/year)
LK-R09
Parking Lot between Chamber
of Commerce and Sheraton Bioretention 4.70 53% 0.52 5 0.27 5 5 0
Hotel on Little Patuxent
Parkway
LK-R10 Extended
Chamber of Commerce Office Detention 6.90 57% 0.56 20 0.27 9 7 2
on Little Patuxent Parkway
LK-R11
Chamber of Commerce Office | Bioretention 0.60 53% 0.53 5 0.27 1 1 0
on Little Patuxent Parkway
LK-R12 Extended 0
10-70 Columbia Corp Center Detention 6.70 58% 0.57 20 0.27 8 / 2
Best
Coltﬁ;{ali’ﬂa” professional | 1.80 91% 0.87 10 0.27 3 3 0
judgment®
Coltrr:[:)?ali\l/lall Bioretention 10.20 82% 0.78 5 0.27 18 17 1
LK-R16 Bioretention | 1.70 85% 0.82 5 0.27 3 3 0
Columbia Mall
LK-R17 Stormwater
Vantage House Retirement Filter 2.00 100% 0.95 60 0.27 4 2 3
Community
LK-R18 Stormwater 0
Glen Meadows Filter 0.60 100% 0.95 60 0.27 1 1 1
LK-R19 Constructed 0
Glen Meadows Wetland 1.10 100% 0.95 50 0.27 2 1 1
LK-R20 Constructed 0
Water's Edge Townhomes Wetland 3.80 45% 0.46 50 0.27 4 2 2

Notes:

1. Refers to stormwater treatment option in Schueler, et al., 2007, that is used to determined pollutant removal efficiency.
2. Uses the median pollutant removal efficiency identified for the stormwater treatment option in Schueler, et al., 2007.
3. Assumes pollutant reduction benefit is based on runoff reduction; assumes potential runoff reduction 10%.
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Best Management Practices for Symphony Stream and Lake Kittamaqundi Watersheds Columbia Town Center

Summary

The results of this modeling effort are summarized in Tables 5 and 6.

Table 5: Annual TP Loading Under Various Scenarios in the Symphony Stream and Lake
Kittamaqundi Watersheds

Symphony Stream Lake Kittamaqundi
Watershed Watershed
Current Annual TP Load 465 lbs/year 259 Ibs/year
Potential Annual TP Load That
May be Removed through 59 Ibs/year 41 Ibs/year
Stormwater Retrofitting

Table 6: Annual TSS Loading Under Various Scenarios in the Symphony Stream and
Lake Kittamaqundi Watersheds

Symphony Stream Lake Kittamaqundi
Watershed Watershed
Current Annual TSS Load 99,919 lbs/year 55,558 lbs/year
Potential Annual TP Load That
May be Removed through 26,612 lbs/year 17,523 lbs/year
Stormwater Retrofitting
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Appendix J: Symphony Stream and Lake Kittamaqundi Watershed
Restoration Strategy Implementation Maps
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Map 3-2: Symphony Stream Watershed Implementation Strategy, Stage 2
Watershed Assessments Associated with Columbia Town Center General Plan 2000 Amendment
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Map 3-3: Symphony Stream Watershed Implementation Strategy, Stage 3
Watershed Assessments Associated with Columbia Town Center General Plan 2000 Amendment
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Map 3-6: Symphony Stream Watershed Implementation Strategy, Stage 6
Watershed Assessments Associated with Columbia Town Center General Plan 2000 Amendment
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Map 3-9: Lake Kittamaqundi Watershed Implementation Strategy, Stage 3
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Map 3-10: Lake Kittamagundi Watershed Implementation Strategy, Stage 4
Watershed Assessments Associated with Columbia Town Center General Plan 2000 Amendment
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